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The section presents the annotations of selected empirical research studies. This part is designed to serve as a resource and reference tool for educators. It contains two sections: Section 1 focuses on the research about the design, implementation, and outcomes of standards-based teacher evaluation systems, and Section 2 contains research studies that examined the connection between teacher effectiveness and student academic achievement, and the qualities that constitute teacher effectiveness. Both parts start with a matrix that identifies the major topics covered by each reference and points readers to the research studies that they are interested in future exploring.
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Conley, S., Muncy, D.E., & You, S. (2005). Standards-based evaluation and teacher career satisfaction: A structural equation modeling analysis. Journal of Personnel Evaluation in Education, 18, 39-65.

Overview

The purpose of this study was to explore the questions of whether and to what extent characteristics of standards-based evaluation influence teachers’ career satisfaction.

Methods

Structural equation modeling—to assess the plausibility of a conceptual model specifying hypothesized linkages among perceptions of characteristics of standards-based evaluation, work environment mediators, and career satisfaction and other outcomes. 

Data collection

178 teachers responded to survey questions designed to capture the following constructs: 
· understandable/relevant standards, satisfactory/helpful evaluation [these two variables are the key characteristics of standards-based teacher evaluation]

· role ambiguity, effort performance-rating linkage, work criteria autonomy [these three variables were hypothesized to be the factors that mediate the relationship between standards-based evaluation and teacher career satisfactions]

· career satisfaction, organizational commitment, and perceptions of the effectiveness of the evaluation system [these variables were hypothesized to be outcomes factor]
Definitions and hypotheses 
- Understandable/relevant standards: the standards are understandable and appear relevant to good teaching.

- Satisfactory/helpful evaluation: the evaluation teachers receive is perceived as satisfactory and helpful.

The authors hypothesized that “the more positive the perceptions of the evaluation characteristics, of both the standards upon which the evaluation system is based and the evaluations received, the greater the perceived career satisfaction and other work outcomes (i.e., organizational commitment and perceived effectiveness of the evaluation system)” (p. 43). 
- Role ambiguity: uncertainty about what the occupant of a particular position is supposed to do.

- Effort performance-rating linkage: The extent to which people perceive there is a clear and direct relationship between a) their work effort and performance and b) evaluations of their performance. (p. 44)

- Work criteria autonomy: the employees’ ability to modify or choose the criteria used for evaluating their performance.

The authors hypothesized that 1) role ambiguity, 2) effort performance-rating linkage, and 3) work criteria autonomy will mediate the effect of evaluation characteristics and career satisfaction as well as other positive work outcomes. 
Four school sites in southern California were included in this study. The evaluation systems implemented by these schools included two major components: 1) a clinical supervision cycle (pre-observation conference, classroom observation, and post-observation conference); and 2) California Standards for the Teaching profession, which included six domains: a) engaging and supporting all students in learning; b) creating and maintaining effective environments for student learning; c) understanding and organizing subject matter for student learning; d) planning instruction and designing learning experiences for all students; e) assessing student learning; and f) developing as a professional educator. A rubric of five levels was used to describe teacher performance on these domains and sub-domains: beginning, emerging, applying, integrating, and innovating. 
Findings

· Various validation tests confirmed that the following conceptual model is a good model well supported by the data collected




· Both understandable/relevant standards and satisfactory/helpful evaluation had a direct effect on perceptions of the effectiveness of the evaluation system. And satisfactory/helpful evaluation also had a direct effect both on organizational commitment.

· Understandable/relevant standards had a direct effect on all three mediator variables: role ambiguity, effort performance-rating linkage, and work criteria autonomy.

· Indirect effects

· In the case of indirect effects via the mediator variable of role ambiguity, only understandable/relevant standards showed as significant indirect effect on career satisfaction, organizational commitment, and perceptions of system effectiveness.

· (One plausible interpretation of this finding is: “to the extent that a teacher evaluation system is based on standards that are understandable and relevant to good instruction, an atmosphere of certitude and clarity in the workplace (reduction of role ambiguity) is fostered, thus significantly influencing all three work outcomes” p. 60.)

· Via the mediator variable of effort performance-rating linkage, neither understandable/relevant standards nor satisfactory/helpful evaluation showed a significant indirect effect on the outcome variables.

· Via the mediator variable of work criteria autonomy, only understandable/relevant standards showed a significant indirect effect on career satisfaction.

· (One plausible interpretations of this findings is: “when the standards-based teacher evaluation system is based on understandable and relevant teaching standards, teachers perceived that they can modify how they are evaluated, such as which standards receive more emphasis” p. 61.)

· By and large, the findings indicated that the more positive the perceptions of evaluation characteristics (i.e., the teachers perceive the evaluation standards as understandable and relevant to good teaching; and the evaluation is satisfactory and helpful to their teaching) the greater the perceived effectiveness of the evaluation system. However, this type of connections was not found for career satisfaction.

· Understandable and relevant standards appear to increase teacher career satisfaction indirectly by making teachers’ work expectations clear and providing them with influence in the evaluation process and what the job objectives are. Understandable and relevant standards seem to be the key factor to improve the fit between standards-based teacher evaluation system and satisfaction of teacher’s career goals and objectives.

Ellet, C. D., & Teddlie, C. (2003). Teacher evaluation, teacher effectiveness and school effectiveness: Perspectives from the USA. Journal of Personnel Evaluation in Education, 17(1), 101-128. 

This article provides historical overviews of the research of teacher evaluation, teacher effectiveness and school effectiveness in the USA. The main arguments made by the authors are: 1) these three lines of inquiry have coexisted for nearly four decades without adequate integrations; 2) with the new stage of school effectiveness research in process, there is an increasing recognition that within school context variables, particularly teacher effectiveness, have important effects on school improvement and school outcomes; 3) there is also a recognition that findings from school effectiveness research and teacher effectiveness research have relevancy to the ongoing development of teacher evaluation system. 

A review of research on teaching, teacher effectiveness, and teacher evaluation in the USA:

Stage 1: 1900-1950—teacher evaluation was essentially defined from a moralistic and ethical perspective. Teachers were largely evaluated on their personnel characteristics rather than knowledge-based evaluation procedures about effective teaching and learning.

Stage 2: 1950s-1980s—educational researches began to narrow their focus on linkages between observable classroom-based teaching practices/behaviors and a variety of student outcomes—classroom observation and evaluation

Stage 3: 1980s in to the 21st century—teacher evaluation become a center piece of educational accountability and reform—evaluate teachers as employees, to state-mandated, on-the-job assessments and evaluations of teaching for the purpose of licensure—teacher evaluation for the purposes of accountability, professional development and school improvement

Stage 4: new generation—change the focus of classroom-based evaluation systems from teaching to learning—develop learner-centered, classroom-based evaluation systems—the work of NBPTS

A review of school effectiveness research in the USA:

Stage 1: from mid-1960s to early 1970s—economically driven input/output studies

Stage 2: from early to the late 1970s—the beginning of effective schools studies—a wide range of school process variables and school outcomes

Stage 3: from late 1970s through the mid-1980s—the beginning of school improvement research, which incorporate the effective school correlates into schools

Stage 4: from the late 1980s to the present—researchers start to turn their focus to school context factors and more sophisticated methodologies

The link between school effectiveness research and teacher evaluation—many effective schools characteristics have direct implications for the evaluation of teacher, especially when teacher and school improvement is the goal of the teacher evaluation process (e.g., how much teachers focus on student acquisition of central learning skills).

The link between teacher effectiveness research and school effectiveness research—the association began in the late 1970s and 1980s

Future direction—new teacher evaluation systems should effectively meld both teacher effectiveness research and school effectiveness research in framing teacher evaluation standards and the criteria for judging them.

Gallagher, H. A. (2004). Vaughn Elementary’s innovative teacher evaluation system: Are teacher evaluation scores related to growth in student achievement? Peabody Journal of Education, 79(4), 79-107.
Overview

Prior research indicated that “traditional principal evaluations of teachers are inadequate both for differentiating between more and less proficient teachers and as a basis for guiding improvements in teaching skills” (p. 80) and “principals’ ratings of teachers generally are uncorrelated with student achievement” (p. 81). It is important to develop valid and reliable evaluation systems that can identify high-quality instruction and high-quality teachers. The purpose of this paper is to examine the validity of a performance-based, subject-specific teacher evaluation system (an innovative evaluation system developed by Vaughn Elementary school) by analyzing the relationship between teacher evaluation scores and student achievement. Vaugh’s knowledge- and skills- based pay systems included following characteristics:1) having an understanding of teaching as a cognitively complex activity; 2) using multiple sources of data on teacher performance; 3) having a content-specific understanding of high quality teaching; and 4) using multiple evaluators (p. 87).

Method

· The authors used HLM to estimate the value-added teacher effects, which were then correlated with teacher evaluation scores in literacy, mathematics, language arts, and composite measure on student achievement.

· The authors used document analyses and interviews with teachers to explore factors affecting the relationship between teacher evaluation scores and student achievement across subjects.

Findings

· There were significant classrooms effects, and the effects were smallest in reading. The reason might be that teaching is less varied across classrooms in reading than in other subjects. Another reason may be related to home instruction in reading. (p. 96)

· There was a strong positive, and statistically significant relationship between teacher evaluation scores and student achievement in reading (r=.50) and a composite measure of student performance (r=.36) and a positive, although not statistically significant, relationship in mathematics (r=.21) (pp. 80, 96). 

· That means a teacher’s evaluation score in literacy is a highly statistically significant predictor of student performance (explaining 34% of classroom variation) (p. 98).

· The relationship between teacher evaluation scores and student achievement is mediated by two factors: 1) efficacy (teachers have a lower sense of efficacy in mathematics instruction compared to literacy instruction); 2) alignment among curriculum (standards), instruction, and assessment. 

· The relationships between teacher evaluation scores and student achievement is stronger in reading than mathematics because both teachers and evaluators have more pedagogical knowledge and better alignment to standards and assessments in reading than in math (p. 89).

· Traditional teacher quality variables (e.g., licensure, experience) were insignificant predictors of variation in student achievement (p. 99).

· A valid evaluation system should “recognize the importance of students’ opportunity to learn material in predicting student outcomes” (p. 85). That means the evaluation should require teachers to provide a balanced instruction on all major areas of a subject. That also means an effective evaluation system should evaluate the teachers’ skills and behavior that have a direct impact on learning outcomes (“classroom effects”).

· An evaluation system that is helpful for teachers’ professional growth should be content specific, targeted at pedagogical content knowledge, and based on teacher classroom performance.  [By “content specific,” the authors meant the rubrics of evaluation should “recognize different skills and strategies for each content area and the appropriateness of different instructional materials for different learning situation” (p. 85).] [Definition of “pedagogical content knowledge”: “teachers’ understanding of content and how to teach it including typical student misconceptions and strategies for helping students overcome them.” Grossman (1990) expanded this concept into four components: knowledge of purposes for teaching subject matter, knowledge of students’ understanding, knowledge of curricular and instructional materials, and knowledge of instructional strategies. (p. 82)] [“Performance-based” means that the evaluators use “observations, lesson plans, student work, and any other relevant documentations about curricular and instructional strategies to assess teachers” (p. 85). In addition to administrator evaluation, peer evaluation and self-evaluation are also included. The results of the comprehensive evaluation are tied to teacher pay.]

Heneman, H. G., III., & Milanowski, A. T. (2003). Continuing assessment of teacher reaction to a standards-based teacher evaluation system. Journal of Personnel Evaluation in Education, 17(2), 173-195.

Overview

In their 2001 study, Milanowski and Heneman reported their findings about teachers’ and administrators’ reaction to the standards-based teacher evaluation system, which was still field tested at that time. Based on the findings, several changes were made to the system. After its first two or three years of district-wide implementation, the purpose of this study was to provide an ongoing evaluation of the standards-based teacher evaluation system. The major changes made to the original field-tested system include: reduce administrator workload, promote consistency across schools within district, revise standards and rubrics to make them more easier to apply, provide more training to the evaluators, eight specialists called teacher evaluators (peer evaluators) were released from classroom teaching for three years in order to assist principles in implementing comprehensive evaluation process, and during which they were matched with their evaluatees in subject matter and/or grade level.

Methods
· Research question 1: What was the inter-rater agreement of classroom observations?—both the administrators and the teacher evaluators made independent evaluations of the observed teachers in two domains: learning environment and instruction. Degree of inter-rater agreement between these two types of raters was calculated. 

· Research question 2: What were teachers’ reactions to the new system in the second and third years of its implementation?—surveys of teachers, interviews of teachers, and a post-exit survey of teachers who left the district. 

· The survey design included eight performance appraisal reaction dimensions: satisfaction with the appraisal system, satisfaction with the appraisal session, perceived utility of the appraisal, perceived accuracy of the appraisal, procedural justice, distributive justice, stress from the system, and effort required by the system.

· The interview protocol included questions focused on the teachers’ acceptance of evaluation standards, their understanding of the evaluation system, perceived effects of evaluation system implementation, stress experienced, feedback of results, perceived fairness, and changes in the system they would suggest. 

Findings
· Inter-rater agreement: 

For the school year 2000-2001, the percentage of agreements (identical ratings) between administrators and teacher evaluators on the domains of learning environment and teaching for learning were 69 percent and 78 percent. For 2001-2002, the agreements were 78 percent and 80 percent. These agreements were moderate to high. (A big methodology concern is that administrators and teacher evaluators made their observations at different times).

· Survey findings: 

Teachers’ reactions to the following five dimensions were quite neutral: satisfaction with the appraisal session conducted by both administrators and teacher evaluators, perceived utility of the appraisal, perceived accuracy of the appraisal, procedural justice, distributive justice. However, teachers’ negative reactions to the remaining three dimensions (satisfaction with the appraisal system, stress from the system, and effort required by the system) were fairly strong.

· Interview findings:

· Ten issues emerged from the content analysis of the interview data: standards and rubrics, portfolio, evaluator, implementation, feedback, ratings, impact on practice, time demands and burdens, stress, and pay-at-risk.

· Among the positive teacher reactions to the standards-based evaluation system were that teachers generally understood and accepted the teaching standards and rubrics, which they perceived to constitute sound instructional practice. “Teachers saw [standards] as highly job relevant and consistent with their conceptions of good practice” (p. 189). Teachers reported that the evaluation process led them to engage in more reflection, to better align their teaching to student standards, become more organized, improve lesson planning, and improve their classroom management skills.

· Among the negative reactions were: 1) the implementation of the system was disorganized and confusing, especially because a considerable number of changes were being made throughout the year; 2) concerns about the fairness of the process; 3) concerns about the workload involved in preparing portfolios and about its content and timelines; 4) lack of feedback, particularly the absence of in-depth discussions with teacher evaluators on the results of evaluations and suggestions on how to improve performance; 5) the appraisal system was too time-consuming and burdensome, and the appraisal system was very stressful; 6) the connections between evaluation results and a new performance pay plan would put teacher pay at risk; 7) years of unfettered self-management with minimal individual performance accountability were suddenly cast aside. 

· Seven steps were suggested to increase the likelihood of designing and implementing an effective and sustainable standard-based teacher evaluation system: 1) start with a teacher competency model; 2) decide on the specific purposes of the system; 3) stress implementation over instrumentation; 4) anticipate different and increased role expectations; 5) prepare teachers and administrators thoroughly; 6) align other human resources management systems with the evaluation systems; and 7) evaluate the system.

Kimball, S. M. (2002). Analysis of feedback, enabling conditions and fairness perceptions of teachers in three school districts with new standards-based evaluation system. Journal of Personnel Evaluation in Education, 16(4), 241-268.

Overview

The purpose of case study focused on teachers’ responses on the nature and quality of feedback, conditions enabling use of feedback, and perceptions of fairness about the standards-based evaluation systems that have extended beyond a pilot stage in the school districts they work with. “Standards-based teacher evaluation has at its core a vision of teaching elaborated with broad domains of practice (broad conception of teaching), comprehensive standards, and detailed criteria through rubrics. The standards are derived from research and theory on instruction and intended to be public, consensus based and provide explicit performance expectations. Proponent of standards-based evaluation suggest that both feedback and objectivity can be strengthened when the standards and rubrics are combined with multiple data sources to generate a common dialogue about instruction.” (pp. 241-242)

Methods
Qualitative study—case study—three cases: three school districts that implemented similar standards-based teacher evaluation systems. The distinguishing features of these standards-based teacher evaluation were: 1) explicit standards, which were based Charlotte Danielson’s (1996) framework published in “Enhancing professional practice: A framework for teaching” (4 domains—planning and preparation; classroom environment; instruction; and professional responsibilities; 22 components, and 66 elements); 2) multiple data sources; and 3) detailed rubrics (which included ratings of “unsatisfactory,” “basic,” “proficient,” and “distinguished”). 

A conceptual model was used to organize the qualitative data collected through semi-structured interviews, which included domains of teaching practice, explicit standards, and detailed performance rubrics. 

Findings

· Teachers’ perceptions of the nature and quality of the feedback they received within the standards-based evaluation system

· Timing/frequency of the feedback received: Teachers interviewed generally believed that evaluations and related feedback occurred on a timely basis and frequently enough.

· Credibility of the feedback received: Teacher perception of the nature, quality and acceptability of feedback varied depending on the qualifications of evaluators and teacher relationships with evaluators. Compared with veteran teachers, newer teachers were more likely to see the feedback provided by the evaluators as credible. Veteran teachers were more likely to talk about how they reflected on their teaching performance using the teaching standards than evaluation feedback. Evaluators were generally perceived as being able to provide constructive feedback on generic teaching strategies. In some cases, evaluators’ shortage of subject content knowledge and content-specific teaching strategies limited the depth and credibility of the feedback they provide. The evaluators who had a relationship of trust with teachers and who established safe environment for teachers to share their problems and concerns contributed to a more productive evaluation experience. 

· Utility of the feedback received: The teachers suggested that the standards-based evaluation system contributed a common dialogue about quality instruction during evaluation interactions and perceived that feedback could be utilized to improve their practice. However, changes in teaching practice were more likely to occur in instructional process such as classroom management and interactions with students and record keeping, rather than subject content or content-specific instructional strategies. This type of change was not characterized as deep. 

· Teachers’ perceptions of conditions enabling productive use of feedback within the standards-based evaluation system

· Time constraints and burdens: time constrains and burdens presented by the standards-based evaluation system were conditions that inhibited feedback use. Administrators shared that the evaluation system required them to conduct more frequent classroom observations (particularly for pre-tenured teachers) with related conferences, gather more extensive evidence, and write up more detailed evaluation. Teachers shared that there was an increased amount of paperwork to be gathered and completed, in addition to required evaluation interactions with administrators. The system can be burdensome.

· Teachers’ perceptions of fairness within the standards-based evaluation system

· Clear expectations of the system and opportunity for teacher input in the evaluation process: Teachers perceived that standards-based evaluation systems provided more comprehensive, specific, and clear expectations for performance than predecessor evaluation systems. They also spoke approvingly of the chance to provide input into the evaluation processes and decisions.

· Use of multiple sources: Teachers asserted that the new evaluation system called for more evidence of a greater variety and the use of multiple data sources to improve fairness of the system.

· Acceptance of purposes, standards, procedures and outcomes: By and large, teachers accepted the standards, procedures, and outcomes. And they confirmed the standards-based systems served the purposes of 1) increasing accountability of teaching and 2) helping teachers improve professionally. 

Implications

Implications about how to implement standards-based teacher evaluation to optimize its outcomes:

· Use solid framework (e.g., having a comprehensive and broad conception of instruction, and derived from empirical and theoretical research) to guide the development of standards (for example, such framework can be found in Danielson, 1996, and Stronge, 2007). Using extant framework can save extensive time and effort needed to research and develop unique standards and evaluation criteria. 

· Have multiple levels of performance defined by specific rubrics.

· The standards, rubrics, and procedures should represent a conception of instruction/teaching agreed upon by evaluation committee members consisting of teachers, school administrators, central office staff, and school board members.

· The evaluators should be required to use multiple sources (for instance, teacher self-assessments, lesson plans, pre- and post-observation conferences, teaching artifacts, and reflection forms), but have considerable inter-evaluator reliability regarding specific evidence gathered, how it is analyzed and reported.

· Teacher performance on each element (under each standard) should be scored based on the evidence gathered. The rubrics serve to rate performance of teacher self-assessments and summative evaluations.

· Before the actual launch of standards-based teacher evaluation, some time need be spend in communicating the proposed system, soliciting feedback from various stakeholders, acquiring buy-in from teachers, providing training to prospective evaluators. 

· The training provided to evaluators should include a review of the standards, performance criteria, evidence and procedures. The training should also have a focus on inter-evaluator reliability. After the system is implemented, on-going training should be provided to maintain the reliability and validity of the evaluation process.

· The ultimate purpose of standards-based teacher evaluation should be to foster teacher input and autonomy in the evaluation process, including setting growth goals and collecting evidence of performance.

· There should be an alignment among various human resources sectors/functions. Human resources alignment relates to the degree to which various aspects of human resources system (e.g., recruitment, selection, teacher preparation, mentoring, induction, professional development, and compensation) all work together to promote common vision of instruction.

· Since most of the frameworks available (either Danielson or Stronge) were designed to be generic and therefore applicable to teachers with varying experience levels, grades and subject areas, it is important for the evaluators to have sufficient subject content knowledge and content-specific pedagogical knowledge, so as to provide feedback with depth and credibility. Evaluators should not only provide feedback to the aspects of instructional process (e.g., classroom interactions or organization, classroom management, record keeping, etc.) but also on subject content and content-specific instructional practices. It is also important to foster a relationship of trust between the evaluators and the evaluatees.

· The standards-based evaluation systems should strive to serve two ultimate purpose of teacher evaluation: increasing accountability in instruction (summative) and focusing on instructional improvement (formative).

Kyriakides, L., & Demetriou, D. (2007). Introducing a teacher evaluation system based on teacher effectiveness research: An investigation of stakeholder’s perceptions. Journal of Personnel Evaluation in Education, 20, 43-64.

Overview

Findings from teacher effectiveness research provide a strong conceptual framework upon which a valid teacher evaluation system could be built. In the field of educational effectiveness, there appears to be convergence among school/teacher effectiveness research, staff development/teacher education, and teacher evaluation. However, even a technically exceptional evaluation system may be condemned to failure if the political dynamics that influence its implementation are not carefully examined. This study explored the political dynamics that need to be examined while implementing innovative teacher evaluation system that is based on teacher effectiveness research. The research purpose of this study was to investigate teachers’ and inspectors’ views of a system of teacher evaluation based on models of teacher effectiveness research.
There are several models of teacher effectiveness research that can generate criteria for teacher evaluation:

· The goal and task model. The goal and task model focuses on teacher performance and achievement of teaching objectives and tasks. The model assumes that a teacher is effective if he or she can accomplish the planned goals and assigned tasks in congruence with school goals.

· The resource utilization model. Within this model, teachers are perceived effective if they can maximize the use of allocated resources in their work processes and procure necessary and scarce resources to accomplish tasks. 

· The working process model. This model assumes that smooth teaching and working processes enable teachers to better their performance and lead to larger student learning outcomes. Therefore, teachers are effective if they can ensure the quality of teaching and working processes.

· The school constituencies’ satisfaction model. Teachers are effective if they can satisfy the expectations and needs of key school constituents, such as parents, students, and community members.

· The accountability model. The accountability model focuses on teachers’ personal competence, reputation, and evidence of accountability. This means that teachers are required to demonstrate expertise and responsibility in delivering instruction. 
· The absence of problems model. The absence of problems model assumes that teachers are basically effective if there is an absence of problems, dysfunction, weaknesses, crises and misbehaviors.

· The continuous learning model. This model envisions teacher effectiveness as a dynamic concept involving continuous improvement and development. An effective teacher should be able to develop an awareness of external needs and changes, use reflective and self-evaluative practices, monitor teaching processes, in order to adapt to challenges from changing environment.

Methods

The questionnaire referred to stakeholders’ view about the appropriateness of: a) teacher evaluation criteria emerging from each model of teacher effective research, and b) various data sources which have been used by researchers in the area of teacher effectiveness research.

Findings
· Teachers’ and inspectors’ reactions to teacher evaluation criteria emerged from six models of teacher effective research:

· Both teachers and inspectors considered the criteria related to the “working process” and the “continuous learning” models as the most appropriate for conducting summative evaluation. Their mean favorableness was higher than 5.50 (out of 7 points on a Likert scale).

· However, the criteria that emerged from the “partners’ and employers’ satisfaction” model and the “the goal and task” model were seen as the least appropriate since both mean values were lowered than 4.50. 

· Overall, inspectors had more positive attitudes toward base teacher evaluation on the criteria and models of teacher effectiveness research, especially for the criteria emerged from the “partners’ and employers’ satisfaction” model and the “resource utilization” model.

· Teachers’ and inspectors’ reactions to the issue of data sources:

· Both teachers and inspectors consider it very important to establish an evaluation system that uses multiple sources of data in order to ensure the internal validity of the system.

· Both teachers and inspectors consider it important to establish mechanisms for improving the reliability of the data that emerged from external observations.

· Both teachers and inspectors consider it important to establish a systematic mechanism to investigate the validity of data collected through content analysis of teacher portfolios.

· Compared with the inspectors, the teachers stressed more the importance of investigating the psychometric properties (i.e., validity and reliability) of external observations (i.e., the observations done by inspectors). 

· Compared with the inspectors, the teachers have more concerns about the impact of the use of external observations for evaluating teachers on teaching practice (e.g., when an evaluator observes a teacher, the teacher may adjust her teaching to what the evaluator expects to see, thus his/her behavior in the classroom is different from his/her typical behavior). 

· Compared with the inspectors, the teachers are more supportive of the use of portfolio for conducting summative evaluation.

· Inspectors considered external observations as a more appropriate technique and teacher self-evaluation as less appropriate. Additionally, inspector and teachers have many other different interests and concerns regarding what criteria and model and what data sources should be used in teacher evaluation. This variation is not only a technical issue, but also an issue associated with the political dimension of teacher evaluation (i.e., power, professional autonomy). 
Holtzapple, E. (2003). Criterion-related validity evidence for a standards-based teacher evaluation system. Journal of Personal Evaluation in Education, 17(3), 207-219.

Overview

The purpose of this study was to investigate the criterion-related validity of a standards-based teacher evaluation system implemented by the Cincinnati Public Schools. Cincinnati’s teacher evaluation system was based on 4 domains and 16 standards developed by Danielson. The evaluator procedures were described in detail by Milanowski and Heneman (2001) and Heneman and Milanowski (2003).
Methods

The teacher evaluation score used in this study was either the teacher’s score on Teaching for Learning domain or the composite evaluation score across all four domains. The criterion data were student achievement gains on reading, mathematics, science, and social studies tests for grades 3 to 8. Learning gain is the residual from the regression of student test scores in the year the teacher was evaluated on test scores in the same subjects from the prior school year.

Findings

· There is a moderate level of criterion-level validity of the standards-based teacher evaluation systems.

· Teachers who received the low ratings (i.e., “unsatisfactory” or “basic”) on the Teaching for Learning domain had students who performed lower on the state and district tests than predicted based on prior year test scores. 

· Students of teachers who received “proficient” ratings also had gains on the average lower than zero (note: a residual of zero indicated that a student made the expected gain, that is, achieved the average score on the relevant test given her or his score on the corresponding prior year test).

· Students of teachers who received the high ratings (i.e., “distinguished”) on this domain generally performed better than predicted. That was particularly true in mathematics, science and reading.

· Generally, the standards-based teacher evaluation system was able to identify effective teachers and ineffective teachers, at least the teachers at the two extremes in the ratings. However, only “distinguished” teachers had positive gains. The negative gains of “proficient” and “basic” teachers raise concerns regarding the ability of the system or the implementer of the system to really discriminate between the proficient and basic teachers. A plausible explanation is that while teachers can demonstrate “proficiency” while being observed, they may not practice it in their daily, routine teaching.

· The relationship between the teacher evaluation score on the Teaching for Learning domain and student achievement appears to be somewhat moderated by the achievement level of the school in which the teacher works.

· The correlation between composite evaluation scores and the student learning gains are typically higher than the average correlation between conventional principal ratings and learning gains (reported in Medley & Coker, 1987), suggesting that standards-based teacher evaluation system having higher criterion-related validity.

· Standards-based teacher evaluation system also has important consequences on teacher professional development: motivating it to align with the evaluation standards.

Milanowski, A. T., & Heneman, H. G., III. (2001). Assessment of teacher reactions to a standards-based evaluation system: A pilot study. Journal of Personnel Evaluation in Education, 15(3), 193-212.

Overview

The purpose of this study was to investigate teachers’ responses to a pilot implementation of a new standards-based teacher evaluation system in a Midwestern school district.

The new system included a comprehensive evaluation to be done during a teacher’s first and third years, then every five years after, a less intensive annual assessment done in the intervening years. The comprehensive evaluation required evaluation of teacher’s performance on all 16 standards. Evidence for evaluation came from 6 classroom observations and a portfolio prepared by the teacher. The less intensive annual assessment only required teachers to select two standards on which to be evaluated. Evidence for evaluation came from at least 1 classroom observation and a portfolio documenting performance with respect to the chosen standards.

The new standards-based teacher evaluation system was based Danielson’s framework of teaching (4 domains and 16 standards). Teachers’ performance on each standard was to be rated at one of the four levels (unsatisfactory, basic, proficient, and distinguished), as defined by a behaviorally anchored rating scale which included a description of performance expected at each level. The results of teacher evaluation will determine the personnel decisions regarding granting tenure, promotion, professional development, and compensation. The system was developed to serve as the foundation for a new knowledge and skills pay plan for teachers.

Methods

In the survey portion of this study, the authors examined whether teachers a) understand the evaluation system; b) accepted the teaching standards; c) perceived the standards and evaluation process as fair; d) perceived the evaluation they received as fair; e) felt that evaluators conducted the evaluation in a satisfactory manner; and f) felt that the evaluation positively impacted their development as a teacher. 36 teachers in the comprehensive evaluation processes and 255 teachers in the annual evaluation processes participated in the survey study. Semi-structured interviews were also conducted with 35 comprehensive evaluation teachers and 23 annual evaluation teachers.

Findings

· Survey findings. Some of the above-mentioned dimensions focused on aspects of standards themselves, such as their understandability and acceptability, whereas others emphasized experiences with the actual evaluations conducted of teacher. The findings revealed that teachers’ perceptions about both aspects of evaluations influenced teacher reaction to the standards-based evaluation system. Specifically, b) accept standards, d) fair process, e) evaluator, and f) impact on teaching explain significantly teachers’ favorableness for the news evaluation system. For instance:

· Perceptions that the standards defined good teaching significantly predicted teacher reactions to the system.

· Perceptions that evaluators were competent and provided satisfactory feedback also predicted teacher reactions to the evaluation system.

· Interview findings 

Positive responses:

· The majority of the teachers in the comprehensive evaluation processes were favorable overall toward the new evaluation system, with some reservation. The teachers in the annual assessment processes expressed fewer reservations. 

· Favorableness depended on level of school (lower in high school) and how well principals managed and used the evaluation process.

· Most teachers understood the domains, standards and performance levels (described in the rubrics).

· Most teachers accepted the standards as consistent with their view of good teaching, worth purposing, and consistent with their school’s philosophy.

· Many teachers felt the new system had potential to drive teaching improvement, but needed better implementation.

Negative responses:

· Some teachers saw little need for any evaluation system.

· Many comprehensive evaluation teachers were confused about required content of portfolio and how it should be used in evaluation decisions.

· Some feel difference in definitions of performance levels was unclear or blurred, especially levels of “proficient” and “distinguished.”

· Some teachers were critical that standards did not apply to their subjects (e.g., special education, music, art).

· Some teachers felt performance level expectations, especially at level four (i.e., “distinguished”) were too high and unrealistic in an urban school district.

· There was some concern with evaluator’s lack of subject-matter knowledge, consistency among evaluators in process used and scores assigned, lack of specific and timely feedback. Feedback was too much summative and not enough formative. Feedback tended to focus on performance level and scores rather than on in-depth discussion of strengths and weaknesses and plans for improvement.

· Compared with annual assessment teachers, comprehensive assessments teachers were more concerned about process fairness issue due to greater stakes.

· Increase workload and stress from the new system.

· Teachers perceive both positive and negative aspects of the system, overall their responses were neutral, though teacher interview responses were more favorable toward the system than were responses to the survey, where the average overall favorableness was slightly below the neutral point.

· The HLM results also indicated that the overall favorableness did not depend on the teachers’ years of experience, grade level of teaching, or being under comprehensive versus annual evaluation. 

· Lessons learned from the pilot implementation: standards-based teacher evaluation make new demands on administrators; there is a need for an intensive orientation and communication process aimed at explaining to teachers why the new system is being implemented, to answer process questions, and to provide assurance; schools should pay as much attention to implementation as to design of standards and rubrics.

Odden, A. (2004). Lessons learned about standards-based teacher evaluation systems. Peabody Journal of Education, 79(4), 126-137. 
The purpose of this paper was to synthesize extant research on performance-based/ standards-based teacher evaluations. Two important lessons were learned:

· Hierarchical linear modeling techniques are helpful in sorting out the magnitude of impacts of student, classroom, and teacher.

· Educators have learned how to design and operate performance-based teacher assessments that have sufficient reliability and validity to use for consequential decisions such as triggering pay increases.

Summary of key points:

· Performance-based teacher evaluation system is guided by clear and specific standards, gathers multiple forms of data on teachers’ instructional practice, has trained evaluators score the data to performance levels according to scoring rubrics, and can be used for knowledge- and skills-based salary schedule. 

· Performance-based teacher evaluation systems were found to have a substantial degree of criterion validity. In some cases, its criterion validity is comparable to those found in the private sector and much higher than commonly found in education.

· Teachers with higher scores on standards-based evaluation produce more student learning gains than predicted based on prior achievement and demographic characteristics for the students in their classrooms than did teachers with lower achievement scores.

· More validation research needs to be done for all grade levels and for all four core academic subjects, and over multiple years.

· The standards-based evaluation was based on Danielson’s (1996) 4 domains (planning and preparation; classroom environment; instruction; and professional responsibilities). Do all domains contribute to the power of the teacher evaluation scores? It is possible to delete one more domains to simplify the system without compromising its statistical power? Research (Milanowski, 2004) found that although there were inter-correlations among the domains, dropping any domain reduced the explanatory power of the score that included all four domains.

· These performance evaluation systems are good enough to use for consequential decisions such as pay increases, and using the evaluation results for stakes-pay can inject rigor into the evaluation process.

· Multiple assessor and trained assessors can enhance reliability and validity in determining the evaluation score for each teacher.

· Danielson’s framework is not perfect. It identifies a large range of teaching competencies but not all key aspects of effective instruction, for instance, the assessments teachers used to measure student learning, the feedback teachers gave to students on these assessments, teachers’ reflective practice.

· Collecting datasets that can link students to classrooms and teachers can be a big challenge to conduct valid studies on standards-based evaluation. 

· A comprehensive, aligned, strategic HR management system should be developed, which could use the teaching standards to guide recruitment, selection, induction, and promotion of teachers as well as the core of a district’s professional development system. Furthermore, principal evaluation system should include the key element of the extent to which the principals make full and sound implementation of teacher evaluation system.

Toch, T., & Rothman, R. (2008). Rush to judgment: Teacher evaluation in public education. Washington, DC: Education Sector. 

This report explores the causes and consequences of the crisis in teacher evaluation. It also examines a number of national, state, and local evaluation systems that point to a way of evaluating teachers more effectively.
Summary of key points

· Troubled state of teacher evaluation

· “A host of factors—a lack of accountability for school performance, staffing practices that strip school systems of incentives to take teacher evaluation seriously, union ambivalence, and public education’s practice of using teacher credentials as proxy of teacher quality—have resulted in teacher evaluation system throughout public education that are superficial, capricious, and often don’t even directly address the quality of instruction, much less measure students’ learning” (p. 1).

· The lack of a credible system of measuring the quality of teacher’s work makes performance pay impossible—a teacher compensation system that rewards teachers in a professionally competitive, market-sensitive, and performance-based manner. 

· “Teacher evaluations are at the center of the educational enterprise—the quality of teaching in the nation’s classrooms—they are a potentially powerful lever of teacher and school improvement. But the potential is being squandered throughout public education, an enterprise that spends $400 billion annually on salaries and benefits” (p. 1). 

· Teacher evaluation in the form of fleeting classroom visits by a principal or other untrained administrator usually does not focus directly on the quality of teacher instruction. Rarely are unsatisfactory ratings given. 

· Evaluations are rarely used to help teachers improve their performance.

· New models of teacher evaluation

· Teacher Advancement Program, Connecticut’s Beginning Educator Support and Training Program, the Cincinnati and Toledo, Ohio, school system evaluation models, and the National Board for Professional Teaching Standards. 

· Features of these new models

· The core feature of these models is that they all are based on explicit standards. They all use the Charlotte Danielson’s 1996 publication Enhancing professional practice: A framework for teaching. Danielson breaks teaching down into four major categories [1) planning and preparation; 2) classroom environment; 3) instruction; and 4) professional responsibilities]; 22 themes (ranging from demonstrating subject knowledge to designing ways to motivate students to learn; and 77 key skills (such as when and how to use different groupings of students and the most effective ways to give students feedback on their work).

· They all use rubrics to rate teacher performance along these standards. Some rubrics include “unsatisfactory,” “proficient,” and “exemplary.” Some rubrics include the elements of “conditional,” “competent,” “proficient,” and “advanced.” Some rubrics include the ratings of “unsatisfactory,” “basic,” “proficient,” and “distinguished.” 

· These models capture a much richer picture of a teacher’s performance by using multiple measures (e.g. portfolios that include student work, instructional materials, 20-minute video of microteaching, written reflection that can demonstrate a teacher’s proficiency in multiple dimensions of instruction).  

· The evaluators in these models are subject-area and grade-level specialists who received extensive training to ensure the inter-rater reliability of evaluations.

· The evaluations of these models indicated that they have adequate external validity, as demonstrated by a teacher who received high scores on these evaluation models can help their students earn more achievement gains. 

· These evaluation models are more effective in identifying and dismissing incompetent teachers. 

· “Comprehensive evaluation—with standards and scoring rubrics and multiple classroom observations by multiple evaluators and a role for student work and teacher reflection—are valuable regardless the degree to which they predict student achievement, and regardless of whether they’re used to weed out a few bad teachers or a lot of them. They contribute much more to the improvement of teaching than today’s drive-by evaluations or test scores alone. And they contribute to a much more professional atmosphere in schools” (p. 13).
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Aaronson, D., Barrow, L., & Sander, W. (2007). Teachers and student achievement in the Chicago public high schools. Journal of Labor Economics, 25(1), 95-135.

Overview

In this study, the authors used administrative data from the Chicago public high schools to estimate the importance of teachers on student mathematics test score gains and then related the measures of individual teacher effectiveness to observable characteristics of the instructors.

Methods

Value-added study. Matched student-teacher administrative data were used, which included all students enrolled and teachers working in 88 Chicago high schools from 1996-97 to 1998-99. The study concentrated on ninth grade. In this study, the measure of teacher quality is defined as the effect on ninth-grade math scores of a semester by the instruction with a given teacher, while controlling for prior achievement (i.e., eighth-grade math scores) and student characteristics.

Statistical Analysis
Generalized least squares (GLS)

Findings

· The dispersion of teacher quality is wide and educationally significant. Controlling for sampling error, a one standard deviation, one semester improvement in math teacher quality raises student math scores by 0.13 grade equivalents. Thus, over two semesters, “a one standard deviation improvement in math teacher quality translates into an increase in math achievement equal to 22% of the average annual gain” (p.97).

· Estimates of teacher effects are relatively stable over time. The estimates are insensitive to a variety of conditioning variables (for instance, type of statistical modeling). Additionally, they do not appear to be affected by classroom sorting (i.e., student/teacher assignment) or selective use of test scores.

· While examining teacher effects by students’ prior achievement, race and sex, the findings demonstrated that the biggest impact of a higher quality teacher is among African American students. There is no difference between boys and girls.

· A one standard deviation increase in teacher quality of one semester can translate into 23% of the average student annual test score gain for African American students (0.20 grade equivalents) and 11% of the average annual gain for Hispanic students (0.13 grade equivalents). The impact of having a higher quality teacher is less important for non-African American, non-Hispanic students.

· A one standard deviation increase in teacher quality of one semester can translate into 15-16% of the average annual test score gain for both boys and girls.

· Value-added estimates of teacher quality are not correlated to student prior achievement (as measured by their initial test scores on 8th grade math). That means an effective teacher performs well among both low- and high-ability students, while an ineffective teacher is ineffective with both types of students.

· The vast majority of the variation in teacher effects is not attributable to easily observable teacher characteristics, including the criteria used in uniform salary schedule for determining teacher compensation (e.g., tenure, years of teaching experience). 

· Despite that some teacher attributes are consistently related to the teacher quality measure, together they could only explain 10% of the total variation in estimated teacher quality at most. 

· Years of experience: Teacher effectiveness may increase slightly (about 0.02 grade equivalents) over the first few years of experience, but the impact of years of experience flattens and eventually recedes.

· Teacher gender and race: Female teachers are associated with student test scores about 0.07 grade equivalents higher than male teachers, and African American teachers are associated with test scores roughly 0.05 grade equivalents higher than white teachers. Specifically, African American girls and boys tend to have better test score performance when in a classroom with a female teacher (an increase 0.066 and 0.032 grade equivalents respectively), or when in a classroom with an African American teacher (an increase of 0.076 and 0.042 grade equivalents respectively). Considering that the standard errors exist in the statistical analysis, the impact of teacher gender and race on student achievement is minimally small. 

· The variables used to determine teacher compensation in Chicago public school system—tenure, advanced degrees, and teaching certification—explain roughly 1% of the total variation in estimated teacher quality.

Allington, R. L., & Johnston, P. H. (2000). What do we know about effective fourth-grade teachers and their classrooms? Albany, NY: The National Research Center on English Leaning & Achievement, State University of New York.

Overview

The conventional process-product research designs pit one teaching strategy against another, thus assuming that it is certain instructional interventions that matter for student learning. However, the issue that arises time after time is the certainty that what really matters is how teachers implement and adapt particular instructional methods and materials to their own teaching settings. There is a need for research to focus on a deeper understanding about the complexities of classroom life. An examination of exemplary teachers regarding how they adjust instruction to maximize student learning can generate new knowledge about teacher effectiveness. 

Methods

The authors reviewed available research on exemplary literacy teaching at the upper-elementary grade levels and then summarized the features associated with effective teaching as reflected in the literature. Additionally, the authors observed and interviewed 30 fourth-grade teachers in 24 schools in 5 states, who were identified as exemplary through a snowball nomination process (people were asked to nominate the teachers in whose classroom they would place their own children). Then they compared the study results of the nature of classroom talk, curriculum materials, organization of instruction, and evaluation in exemplary teaching with previous studies, revealing a substantial convergence between them.

Findings

· A post hoc analysis of achievement test gains indicated that the gains made by students taught by exemplary teachers outpaced expected levels of growth. 

· The exemplary teachers produce the kinds of student literacy achievement that is beyond even the most sophisticated standardized tests. That means the student achievement growth (either intellectual development or social development) and the conception of exemplary teaching cannot be fully captured by standardized test scores. 

· The exemplary fourth-grade literacy teachers exhibited the following features:

· The nature of classroom talk

· Classroom talk could be described as respectful, supportive, and productive and was not only modeled by the teacher in interactions with students, but also deliberately taught and expected. 

· The talk between teacher and students was personalized and personal. Exemplary teachers used authentic conversation to learn about students. Also, they encouraged students to engage each other’s ideas. The authority to engage in conversation was more distributed than centralized.

· Rarely were the words, “No” or “Yes,” uttered by the teachers except in response to gross social transgressions.

· The classroom talk made genuine inquiry possible, and inquiry processes a normal topic of conversation. 

· Curriculum materials

· Instruction was multi-sourced. The exemplary teachers were inclined to stretch reading and writing beyond the textbooks. 

· A strong literary emphasis pervaded the classrooms, including use of tradebooks in content areas to model thinking and composing strategies as well as to promote a “just reading” framework.

· Organization of instruction

· The exemplary teachers were planful, but at the same time, prepared to capitalize on open instructional opportunities.

· They strategically arranged for students to have choices, and to make them productively, or learn from their errors.

· They were more often observed to work alongside students, individually or in small groups, than work from the front of the room.

· Tailored, collaborative, meaningful problem solving work dominated the instruction.

· The nature of evaluation

· The students were more likely to be evaluated based on improvement, progress, and efforts than on the achievement of a single a priori standard.

Ballou, D., Sanders, W., & Wright, P. (2004). Controlling for student background in value-added assessment of teachers. Journal of Educational and Behavioral Statistics, 29(1), 37-65,

Overview

The Tennessee Value-Added Assessment System measures teacher effectiveness on the basis of student gains. Student initial level of achievement is measured by pre-test scores, and the contribution of schools and teachers to student progress is identified with the residual differences in students post-test scores of the same achievement scale. Because the value-added method measures gain from a student’s own starting point and students can serve as their own blocking factors, it implicitly controls for socioeconomic status and other background factors whose influence on post-test is already reflected in the pre-test score. However, the absence of explicit controls for student background has been criticized on the grounds that these factors not only influence the starting point but also the rate at which a student learns (i.e., gain).

Methods

In this research, the authors modified the TVAAS by introducing student SES and demographics and using conventional statistical tests to ascertain whether they matter. The authors first removed the influence of teacher quality by estimating the effect of SES and demographics in a model with teacher fixed effects. Then they removed the influence of SES and demographic factors from student test scores, using the residual scores as dependent variables in the TVAAS.

Concerns about TVAAS
· There is no assurance that students and teachers are randomly assigned to schools/classroom. If better teachers tend to teach in schools or classrooms serving more affluent students, or if more affluent parents seek to enroll their children in the schools or classrooms staffed with better teachers, or if disadvantaged students are systematically assigned to less effective schools and teachers, then demographics and socio-economic status would become proxies for teacher and school quality. Therefore, the inclusion of socio-economic status in TVAAS as a control can confound genuine differences in school and teacher quality. The purpose of this study was to examine if that is true. 

· This research did not resolve all questions about the TVAAS. TVAAS may not be able to control for other contextual variables (e.g., peer influences) in the same way as it controls the influence of SES and demographics.

Findings

· The inclusion of controls (e.g., socio-economic status, race, gender) at the student level has negligible impact on the estimated teacher effects generated TVAAS, even for teachers whose classes are entirely poor or entirely minority. For all subjects and grades, the correlation between initial teacher effects and those obtained after the inclusion of these controls exceeds .90. The adjusted and unadjusted models agree far more than they disagree on the identity of the teachers who are significantly above or below average.

· Four possible explanations for these findings were provided:

· The socio-economic make-up of students is fairly even across teachers. The variation of socio-economic status is insufficient to confound teachers’ effects, even if it matters. 

· Even when there is certain variability in the demographic make-up across teachers, the impact of SES and demographics on achievement growth is still ignorable.

· Student demographics do matter, but their impact was not revealed by the statistical analysis, due to the statistical deficiencies such as shrinkage. 

· SES and demographic covariates add little information beyond that contained in the covariance of test scores.

Bembry, K. L., Jordan, H. R., Gomez, E., Anderson, M. C., & Mendro, R. L. (1998, April). Policy implications of long-term teacher effects on student achievement. Paper presented at the 1998 Annual Meeting of the American Educational Research Association, San Diego, CA.

Overview

This paper discusses the policy implications of value-added research on the longitudinal teacher effects on student achievement. The research shows that teachers have a long-term impact on student achievement and that teacher effectiveness is largely impervious to typical approaches of intervention. The paper considers the implications of these results on an array of educational issues, such as student equity, teacher staff development, teacher class assignment, teacher appraisal, curriculum, and administration training and performance.

Methods

This study used longitudinal research design, which involved complicated statistical controlling. The data sources included 3 or 4-year reading and math scores of approximately 29,500 students and teacher effectiveness values of more than 2,000 teachers.

Statistical analysis: 

A two-stage, two-level regression/hierarchical linear modeling (HLM) was used. All subgroups were first analyzed with an analysis of covariance using the pretest scores as the covariate, the effectiveness level of the teacher for each year as a blocking variable to form 3 or 4 analysis groups, and the 3 or 4 years of test scores as the dependent variable.

Research methods concerns:

1) There was statistically significant interaction among the levels of three or four analysis groups.

2) The tests of regression slopes between analysis groups showed significant differences in slopes between the groups in most of the analyses.

3) Large differences in the size between some subgroups existed.

The authors defended the study in that even though there are statistically significant differences in the above-mentioned issues, due to the large sample size they are not practically significant.

Findings
· General results of the research on teacher effectiveness
· Teachers have important effects on student achievement, and those effects (either positive or negative) are strongly accumulative over time.

· It is a false assumption that assigning a highly effective teacher to students who have had an ineffective teacher can make up the difference. Even three years of time cannot remedy entirely the loss of achievement.

· Teacher effectiveness remains relatively stable over time and largely immutable to typical approaches to change. The major effect of principals in changing school effectiveness is achieved by changing staff members.

· Students who were assigned with higher-quality teachers tended to have better learning outcomes.  

· The characteristics shared commonly by the top elementary math teachers include:

· They are knowledgeable about their subject content and were able to provide clear, in-depth explanation to students.

· They cover thoroughly the entire curriculum and particularly the higher-order skills and concepts.

· They assess students on a regular basis and through multiple means.

· They provide deep instruction and engage students in deep learning.

· The implications for the policies related to student equity

· Bias analysis indicated that students with low achievement tend to be assigned to less effective teachers and students with high achievement tend to be assigned to more effective teachers.

· All students deserve quality education, but equal access to quality education is jeopardized for students who are assigned to a less effective teacher.

· Uneven distribution of quality teachers is not a random or occasional occurrence, but a systemic bias.

· It is the school’s responsibility to remediate students who are already affected by less-than-effective teachers and to eliminate systemic bias in student-teacher assignment. 

Goldhaber, D. D., & Brewer, D. J. (1997). Why don’t schools and teachers seem to matter? Assessing the impact of unobservables on educational productivity. The Journal of Human Resources, 32(3), 505-523.

Overview

The purpose of this paper was to use a variety of models to investigate the impact of observable and unobservable school-level characteristics on student outcomes.

Some examples of observable variables include: class sizes; teacher experience and education; expenditures per pupil; teacher degree level; teacher undergraduate/graduate degree.

Some examples of unobservable variables include: teacher skill; behavior; motivation; classroom peer effects.

Methods

This study used student data on both 8th and 10th grade math achievement tests, drawn from the National Educational Longitudinal Study of 1988 (NELS:88), which allowed linking students to specific teachers and classes.

The authors used four statistical models to analyze data.

Findings

· Model 1: Standard ordinary least squares (OLS) educational production functions

· Dependent Variable: Tenth-grade mathematics test scores

· Independent Variable 1: Student individual and family background variables (including sex, race/ethnicity, parental education, family structure, family income, and eighth-grade math test score)

· Independent Variable 2: School variables (including urban and regional dummies, school size, the percentage of students at the school who are from single-parent families, and the percentage of teachers at the school with at least a master’s degree)

· Independent Variable 3: Teacher characteristics (including sex, race/ethnicity, years of experience at the secondary level, and whether the teacher is certified in mathematics, the teacher’s degree level, and whether his or her B.A. or M.A. major is in math)

· Independent Variable 4: Classroom variables (including class sizes and percentage of minority students)

Findings: 
· Individual and family background variables alone explained roughly three-quarters of the variance in the student test score performance on 9th-grade math. The impact is mostly attributable to student 8th-grade test scores, i.e., student prior achievement. 

· The school variables jointly have a significant correlation with student achievement, but individually the coefficients are quite small. 

· The teacher variables jointly have a significant correlation with student achievement. Specifically, students taught by more experienced teachers attained higher scores; female teachers are associated with higher student test scores; and black teachers are associated with lower student test scores. In addition, a teacher holding a master’s degree is negatively associated with student achievement, though not statistically significant, and teacher certification is negatively associated with test scores, with a statistical significance. However, math-specific degree and certification are found to have significantly positive impact on student achievement. 

· Model 2: Adding “teacher behavior” variables (unobservable variables) to Model 1 

· Independent Variable: Teacher behavior, which is assessed by: 1) the percentage of the teacher’s time in class devoted to small groups and individualized instruction; 2) the percentage of time maintaining order and doing administrative tasks; 3) whether the teacher uses oral questions frequently and emphasizes problem solving; 4) whether the teacher has no control over curriculum content; 5) teaching technique and disciplinary policy; and 6) whether the teacher feels well prepared.

Findings: 
· The new model with teacher behavior variables is marginally better at explaining variance in student test scores than the first model which only include teacher characteristics.

· There is no strong interaction/relationship between teacher characteristics and teacher behavior variables. This means the inclusion of unobservables would not change the estimates of observable school-level variables.

· Teachers who have little control or no control over their teaching technique are associated with lower student test scores. 

· Teachers who teach in smaller groups and emphasize problem solving are also associated with lower student math scores. (This finding does not necessarily mean that those techniques are detrimental to student learning. They simply may not be effective in improving student performance on conventional standardized tests.) 

· Model 3: School and teacher random-effects and fixed-effects models

Findings:

· Unobservable school, teacher, and class characteristics are important in explaining student achievement but do not appear to be correlated with observable variables. 

· Model 4: Auxiliary models using estimated fixed effects

Findings: 
· The auxiliary regression results confirmed the earlier findings regarding the importance of teacher characteristics: teacher math-specific certification, experience, and math-specific degrees are all statistically significant and positive. 

Hanushek, E. A., Kain, J. F., & Rivkin, S. G. (1998, August). Teachers, schools, and academic achievement. Cambridge, MA: National Bureau of Economic Research. Retrieved January 24, 2009, from http://www.nber.org/papers/w6691.

Overview

The authors identified four basic questions underlying the policy debate on the role of schools in producing achievement: 1) Whether schools “make a difference” or not?  (Or whether or not there are significant differences among schools in their ability to raise achievement); 2) If so, what are the sources for such differences? The teachers? The principals? Or the organization of the schools? 3) Are the differences of school overall effects systematically related to school resources or to other measurable aspects of schools and teachers? 4) Is the impact of any systematic differences in resources sufficient to justify policy initiatives designed to provide more of those resources? Those are the research questions addressed in this study.

Methods

This study used a large sample of data and disentangled the separate factors influencing achievement with special attention given to the role of teacher differences and other aspects of schools.

Unique matched panel data on student achievement from the Harvard/UTD Texas School Project (over 200,000 students in over 3,000 schools in Texas) permitted identification of both total effects and the impact of specific, measured components of teachers and schools. Panel data is a type of data that can implicitly control for the time invariant individual and school effects on achievement.

Statistical Analysis

Value-added regression

Findings

· There are large differences among schools in their impact on student achievement. The between school variance accounts for 5.5% and 3.3% of the variance in math and reading achievement respectively, while the between school and grade variance accounts for 15.3% and 8.9% of variance in math and reading achievement. That means there are substantial within-school differences. 

· Implications: Schools do make a difference. School quality matters importantly for student academic performance and is an important lever for raising the achievement of low income students to ensure educational equality.
· Resource differences explain at most a small part of the difference in school quality. School differences appear to derive most importantly from variations in teacher quality, rather than the overall school organization, leadership, or financial conditions.

· Implications:  Heterogeneity among teachers is the most significant source of achievement variations. Additional expenditures or other simplistic resources input may not substantially raise achievement.

· Lower bound estimates suggest that variations in teacher quality account for at least 7.5 percent of the total variation in measured achievement gains, and there are reasons to believe that the true percentage is considerably larger. 

· The differences among teachers cannot be directly measured by observable characteristics of the teachers and classrooms.

· Initial years of teaching experience is important in improving a teacher’s impact on learning. Specifically, the first and to a lesser extent the second year of experience significantly improve teacher quality, but the impact of additional years levels off and is rarely significant. 

· Implications: This result implies that initial years of teaching have a negative impact on student achievement. Students who are assigned with new teachers (with one-year or two-year teaching experience) are in a disadvantaged position compared with the peers who are taught by teachers with 3 plus years of service experience. 

· A post-graduate education or degree is not associated with quality of teaching. The effects of a master’s degree are generally negative, though statistically insignificant from zero.

· The effects of teaching experience explain only a small amount of the total observed variation in teacher quality.

· The evidence on class size is somewhat mixed: class size is negatively associated with math and reading achievement in 4th and 5th grade, but not in 6th grade; smaller class sizes have more positive effect for low income students in earlier grades.

· Class size explains less than 0.1 percent of the total variation in student achievement gains. The contribution of class size to the student achievement is less than one twentieth of the contribution of teacher quality differences.

Hattie, J. (2003). Teachers make a difference: What is the research evidence? Retrieved December 12, 2008, from http://www.leadspace.govt.nz/leadership/pdf/john_hattie.pdf.

Overview

Based on an extensive review of literature, the author proposed six major sources that can account for the variance in students’ academic achievement (while ignoring their interactions):

· Students: accounting for about 50% of the variance of achievement; 

· Home: accounting for about 5-10% of the variance;

· Schools: accounting for about 5-10% of the variance;

· Principals: whose influence is already accounted for under the “Schools” category;

· Peer effects: accounting for about 5-10% of the variance;

· Teachers: accounting for about 30% of the variance. 

This study examined what teachers attributes would lead to positive teacher effects. 

Key Findings

In the author’s synthesis on the literature that distinguishes expert teachers from experienced teachers, he constructed five major dimensions and 16 attributes that can underpin the expertise of the expert teachers. 

· Can effectively deliver the content of their subject(s)

· Expert teachers represent the content knowledge in a deep and integrated manner.

· Expert teachers adopt a problem-solving stance and are flexible to take advantage of emerging opportunities while planning and teaching.

· Expert teachers are adept at anticipating problems, dedicating planning time to develop strategies to address those problems, and improvising as required by the situation.

· Expert teachers are better decision-makers and can maintain a balance between content-centered and student-centered instruction.

· Guiding Learning through Classroom Interactions

· Expert teachers are proficient at creating a learning climate that is optimal for learning.

· Expert teachers have a keen perception of the multi-dimensional complexities of classroom situations and are able to modify their instructional based on their observation. 

· Expert teachers make instruction decisions based on contextual factors, e.g., student ability, background, surrounding settings, etc. 

· Monitoring Learning and Provide Feedback

· Expert teachers are more skilled at monitoring student learning and assessing their level of understanding and progress, and, importantly, they provide much relevant, useful feedback that is responsive to individuals.

· Expert teachers are adept at developing and testing hypotheses about learning difficulties or instructional strategies.

· Expert teachers are more automatic with their cognition and behavior, freeing their working memory to deal with complex classroom situation. 

· Hold Positive Affective Attributes Toward Teaching and Learning

· Expert teachers are respectful and caring to the students.

· Expert teachers are enthusiastic about teaching and learning.

· Improving student educational outcomes

· Expert teachers increase students’ responsibility and sense of ownership regarding their learning, by developing their self-regulation skills, involving them in mastery learning, enhancing self-efficacy, and self-esteem as learners.

· Expert teachers provide tasks and goals that are challenging but attainable to students.

· Expert teachers have positive influences on students’ learning outcomes.

· Expert teachers keep a balance between surface learning and deep learning to optimize student achievement in both content and higher-order skills.

Heistad, D. (1999). Teachers who beat the odds: Value-added reading instruction in Minneapolis 2nd grade. Paper presented at the Annual American Educational Research Association Conference, April, Montreal, Canada.

Overview

Prior studies on teacher effects in reading have used models which failed to fully account for student background differences and prior reading ability. This study used data from four successive school years to 1) establish a measure of teacher effectiveness in improving reading achievement, 2) explore the stability of teacher effects in reading across years, and 3) investigate teachers’ behaviors that correlate with teacher effects. Stability/consistency is essential for valid teacher quality indicator, because only after the stability of teacher effectiveness has been established and effects of time invariant within classroom factors controlled can the measurement of teacher quality be used for teacher accountability or other high-stakes decisions.

Methods

A value-added model was used to isolate teacher effects from the effects of student characteristics such as race, poverty, gender, family composition, prior achievement, and special learning needs.

Instrument 

California Achievement Tests were used to measure reading comprehension achievement.

A three-part teacher survey to assess reading instruction strategies, general philosophy of reading instruction, and use of test preparation activities also was used.

Research Method Concerns

1) The value-added model used in this study assumed there is no interaction between teacher effects and student demographic characteristics. It also assumed no interaction among teacher effects for students instructed by more than one teacher.

2) The particular measurement instrument in this study may not reflect all relevant aspects of second grade reading.

3) The value-added coefficient estimated in this study is limited by the available student and family characteristic variable coded in the district center computer system. This coefficient may be biased due to missing student demographics, school characteristics, or neighborhood variables (for example, family income, parent education level).

Key Findings

· In the preliminary tests of the study, student characteristics (e.g., gender, prior achievement, poverty, race, English proficiency, special education status, neighborhood poverty) have contributed to the prediction of second grade reading proficiency.

· Teacher effects account for 4.3% to 9.2% of the variance in student pre-/post-test scores.

· Teacher effects in second grade reading were found to have moderate stability over two successive years with median correlations varying from .4 to .6 depending on the number of students with pre and post test scores in a classroom. Estimates of teacher effect stability increased substantially when value-added effects were aggregated over three or more years.

· No significant correlation was found between value-added teacher effects and teacher years of experience.

· No significant correlation was found between value-added teacher effects and teacher credits earned.

· Based on the results of a self-report survey, several facets of direct instruction philosophy and practice correlated dependably with teacher effects. Teachers who demonstrated the high value-added effects tended to:

· Disagree with the notion that reading and writing develop naturally, like speaking;

· Use more small group instruction;

· Use more teacher-directed instruction and guided practice than student choice;

· Use more development of word attack strategies;

· Use more individual student oral reading;

· Use more systematic motivational strategies; 

· Use test preparation activity and published test preparation materials.

Jordan, H. R., Mendro, R. L., & Weerasinghe, D. (1997, July). Teacher effect on longitudinal student achievement. Paper presented at the CREATE Annual Meeting, Indianapolis, IN.

Overview

The Tennessee Value-Added Assessment System (TVAAS) has been used to obtain teacher effects on student achievement by eliminating effects of factors that reside outside the control of the teacher and school. Regarding the validity of this system, certain researchers criticize that the teacher effects identified by the system are unrelated to students’ real level of achievement and that effects generated are merely statistical artifacts. In response to this criticism, the authors used the Dallas Public Schools’ assessment model to investigate the longitudinal teacher effects on student achievement in reading and mathematics. The purpose of this study was to determine whether the findings generated by TVAAS (i.e., teacher effectiveness is the dominant factor affecting student academic achievement) are generalizable to 1) a different methodological approach, 2) a different population of students, 3) a different measure of student academic achievement, and 4) different cohorts of a student population. The findings of this study generally support former research by showing that teacher effectiveness is strongly related to student outcomes.

Methods

A two-stage regression/hierarchical linear model (HLM) was used to analyze student achievement data on reading and mathematics from 4th grade to 8th grade in Dallas schools system. The Dallas Classroom Effectiveness Indices were calculated to produce estimates of teacher effectiveness levels of teachers.

Findings

· Teacher effectiveness is strongly related to student outcomes as indicated in the following findings:

· Students with no Quintile 1 (least effective) teacher would have a 7 out of 10 chance of being in the top half of effect size distribution.

· Students with no Quintile 5 (most effective) teacher would have a 2 out of three chance of being in the bottom half of effect size distribution.

· With no Quintile 1 teacher, students have less than a 1 in 10 chance of being in the bottom 20% of effect size distribution.

· With no Quintile 5 teacher, students have less than a 1 in 6 chance of being in the top 20% of effect size distribution.

· Value-added assessment can efficiently identify the teachers in any year whose effect on student learning is detrimental or beneficial.

· The results of value-added analysis on student achievement in relation to teacher quality have important implications for teacher appraisal and professional development programs.

Leigh, A. (n.d.). Estimating teacher effectiveness from two-year changes in students’ test scores. Retrieved May 22, 2007, from http://econrsss.anu.edu.au/~aleigh/.

Overview

Most professional areas have a straightforward and transparent evaluation system, while in the profession of teaching, it is much trickier to determine who is effective and who is not. Since student scores on achievement scales are positively correlated with educational and labor force outcomes, they should be the valid benchmark for evaluating teacher effectiveness. However, the barrier is that student scores are not just subject to teacher effects alone; they also are impacted by family background and many other factors. In this paper the author addressed this issue by using student panel data and statistical modeling. 

Methods

The author used a database that covered over 10,000 Australian primary school teachers and over 90,000 pupils to estimate teacher effectiveness. Teacher output/teacher effectiveness is measured by the score gains made by the students they taught in a second standardized test, as compared to the first test which took place two years ago. 

Statistical analysis: 

Fixed effects regression 

Findings

· Teachers have a significant impact on student achievement gains. After adjusting for measurement error, the teacher fixed effects are widely dispersed across teachers.

· Having a teacher at the 25th percentile versus having a teacher at the 75th percentile would result in a difference of one-seventh of a standard deviation in student scores. Since a 0.5 standard deviation increase in student test scores is equivalent to a full year’s learning, this finding can translate to: a 75th percentile teacher can achieve in three-quarters of a year what a 25th percentile teacher can achieve in a full year.

· Having a teacher at the 10th percentile versus having a teacher at the 90th percentile would raise student test scores by one quarter of a standard deviation. This finding can translate to: a 90th percentile teacher can achieve in half a year what a 10th percentile teacher can achieve in a full year.

· Teacher fixed effects have significant correlations with certain observable teacher characteristics, but these factors explain very little of the variance among teachers.

· Experience is positively related to student test score gain, but there is a nonlinear relationship between them. For both literacy and numeracy, there is a significant effect of experience in the early years of a teacher’s career.

· Female teachers are more proficient in teaching literacy.

· Teachers with a master degree or some other form of further qualification do not achieve significantly larger achievement gains.

· Overall, the combination of qualifications, gender, age, experience, and other identifiable ratings account for less than one-hundredth of the variance in teacher effectiveness. Most of the differences among teachers are due to factors not captured by the current salary schedules in Australia—which are totally based on experience and qualification. Alternative salary structures should be considered. 

· Investment in improving teacher quality could be at least as cost-effective as class size reduction.

Mendro, R. L., Jordan, H. R., Gomez, E., Anderson, M. C., & Bembry, K. L. (1998, April). An application of multiple linear regression in determining longitudinal teacher effectiveness. Paper presented at 1998 Annual Meeting of the American Educational Research Association, San Diego, CA.

Overview

These two papers present evidence from an empirical study designed to estimate teacher effectiveness relative to student achievement over a four-year period and to determine the size of the effects. The effects of the teacher on student achievement were found to be pervasive. The effects are of sufficient magnitude that they overwhelm the effects of typical programs and treatments. 

Methods

In this longitudinal study student residuals are calculated from a two-stage Hierarchical Linear Modeling (HLM) process to determine school and teacher effectiveness. The first stage uses multiple linear regression to remove the effects of concomitant variables (e.g., gender, ethnicity, SES, and language proficiency) and their interactions from student achievement measures. The second stage uses an HLM procedure with the residuals from the first stage to control for school-related variables (e.g., percent minority, average SES, percent mobility, etc.). Residuals from this model were then matched back to teachers and classrooms. Classroom effectiveness indices were produced from these data. The assessment used to measure the dependent variable – student achievement residual gains - was the Iowa Tests of Basic Skills (ITBS).

Findings

· The research findings in the study on teacher effectiveness were remarkably consistent regarding the fact “that teachers have large effects on student achievement, that the measures of effectiveness are stable over time, and that the effects teachers have are on an order of magnitude which dwarfs the effects associated with curriculum, staff development, restructuring, and other types of educational interventions” (p. 1).

· Ineffective teachers have negative longitudinal effects on student learning. If the students have a less effective teacher in the first year and the highest level teachers for remaining years, their achievement could never exceed that of the students who have been assigned with effective teachers for all the years. Two years of effective teachers could not remediate the achievement loss caused by one year with a poor teacher. With three years of effective teachers, the students have a 1 in 8 chance of making it back to the top.

· Implication for educational evaluation and research: Teachers have a large effect on their students’ achievement, of a magnitude that overshadows the effect of a typical educational intervention or experiment. Therefore, when we evaluate an educational intervention or program, the effectiveness level of the teachers in the field must be taken into account, particularly when this evaluation occurs in an environment of intact classrooms and schools where experimental control on teacher effectiveness is not possible.
Munoz, M. A., & Chang, F. C. (2007). The elusive relationship between teacher characteristics and student academic growth: A longitudinal multilevel model for change. Journal of Personnel Evaluation in Education, 20, 147-164.

Overview

The literature has been consistent in their findings that teachers have an important effect on student learning, but existing empirical studies reached mixed conclusions when it comes to specific teacher characteristics. This study used a longitudinal, value-added approach to evaluate the effects of teacher characteristics (i.e., experience, education, and race) on high school reading achievement gains.

Methods

Longitudinal, HLM model. Sample data for this study came from a large urban school district.

Instrument

PAS ThinkLink benchmark tests as measurements of student achievement

Research Method Concerns

A key issue to consider is that teacher quality is much larger and much more complicated than just experience, education, and race. There are a myriad of potential confounding factors that limit the internal and external validity of findings.

Findings

· Between-classroom variance accounts for approximately 14% of total variance in student achievement.

· The correlation between student initial achievement status and growth rate is 0.03, which means students’ baseline reading achievement was not closely related to their reading growth rate.

· None of the teacher variables examined in this study (i.e., experience, education, and race) added to the prediction in students’ growth rates of achievement. In other words, teaching experience, education level, and race were not significantly related to their students’ growth rates.

· The authors proposed two possible reasons to explain the lack of correlation between teacher characteristics and student achievement gains:

· The teacher preparation programs in universities did not prepare teachers adequately to be effective in high-poverty urban settings.

· The teachers did not receive in-service professional development to effectively transfer what they learned into the classroom.

· A traditional compensation system which pays teachers based on education and years of experience will not necessarily result in an increase in student learning. Performance-based pay might have a positive impact on students’ test scores and may prove cost-effective.

Nye, B., Konstantopoulos, S., & Hedges, L. V. (2004). How large are teacher effects? Educational Evaluation and Policy Analysis, 26(3), 237-257.

Overview

Using data from a four-year (Kindergarten-Grade 3) experiment in which teachers and students were randomly assigned to classes, known as the Tennessee Class Size Experiment or Project STAR (Student-Teacher Achievement Ratio), this study focused on estimating teacher effects on student achievement. The study involved students in 79 elementary schools in 42 school districts in Tennessee. Within each school, Kindergarten students and teachers were randomly assigned to classrooms in one of the three treatment conditions: small classes (with 13 to 17 students), larger classes (with 22 to 26 students) or larger classes with a full-time classroom aide. Hierarchical linear model (HLM) was used to determine the achievement differences among classrooms. That achievement difference equals the teacher effectiveness difference.

Random assignment of students and teachers was considered very important for this study. If the classes within each school are initially equivalent (due to random assignment), then any systematic differences in mean achievement among classes can be attributed to the one of the two resources: the treatment (small classes, larger classes, or larger classes with a full-time aide) or differences in teacher effectiveness. Furthermore, if there is a systematic difference in achievement among classrooms that were assigned to the same treatment type within schools, then that difference can be totally attributed to the variance in teacher effectiveness. The results of statistical analysis also confirmed that random assignment was successful in assuring there was no significant difference among students in terms of their SES, ethnicity, and age across classrooms, across treatment types, and even across classrooms within the same treatment type. The statistical analysis also found that random assignment is successful in ensuring there is no difference among teachers in terms of their race, experience, and education across treatment types.

Instrument

Stanford Achievement Test (SAT) in reading and mathematics

Findings

· The authors conducted a literature synthesis on 17 previous studies of the magnitude of teacher effects, finding that from 7% to 21% of the variance in student achievement gains is associated with variation in teacher effectiveness.

· Variance due to differences among teachers is substantial as compared with the variance between schools. (Within-school variance is much larger than between-school variance). The effects of between-teacher variance is over twice as large as the effects of between-school variance on student grade 2 reading and over three times as large at grade 3 reading. This suggests that naturally occurring teacher effects are typically larger than naturally occurring school effects. Thus (at least in this study where random assignment is in place), which teacher a student happens to get within a school seems to matters more than which school the student happens to get.

· The variance of the teacher effects in mathematics is much larger than that in reading. This may be because mathematics is mostly learned in school and, thus, may be more directly influenced by teachers, or that there is more variation in how (or how well or how much) teachers teach mathematics.

· Variation in class sizes cannot explain variance across teachers in student achievement or achievement gains. This means class size cannot explain teacher effects.

· Neither teacher experience nor teacher education can explain much variance in teacher effects (never more than 5%). The estimated effect of teacher experience on achievement gains was positive in every case except first grade math, where it was negative, at near zero. The magnitude of the estimated positive effects was negligible, ranging from 0.06 to 0.19 standards deviations, but only statistically significant for grade-2 reading and grade-3 mathematics.

· The estimated effects of teacher education were generally smaller than those of teacher experience, and were negligible in grade 1 and 3, but were significant for grade-3 mathematics achievement gains with a difference of 0.09 standard deviation.

· The between-teacher (but within-school and within-treatment) variance is always larger in low-SES schools. This means the distribution of teacher effectiveness is much more uneven in low-SES schools than in high-SES schools. In addition, the proportion of the total variance in student achievement gains accounted for by the teacher effect is higher in low-SES schools. This means, in low-SES schools, it matters more which teacher a child receives than it does in high-SEE schools.

· The variation in student SES cannot explain the variance of teacher effectiveness within schools. This means an effective teacher is effective with all students, regardless of their SES background, while an ineffective teacher is ineffective with all students.

· There are substantial differences among teachers in their ability to produce achievement gains in their students. If teacher effects are normally distributed, 

· the difference in student achievement gains between having a 25th percentile teacher (a not so effective teacher) and a 75th percentile teacher (an effective teacher) is over one third of a standard deviation (0.35) in reading and almost half a standard deviation (0.48) in mathematics.

· the difference in student achievement gains between having a 50th percentile teacher (an average teacher) and a 90th percentile teacher (a very effective teacher) is about one third of a standard deviation (0.33) in reading and somewhat smaller than half a standard deviation (0.46) in mathematics. 

· In Kindergarten the effects are comparable, but somewhat larger for reading.

· Since teacher effects are found to be larger than school effects, then educational policies focusing on teacher effects as the main determinant of student achievement will be more promising than policies focusing on school effects.

· The effect of one standard deviation change in teacher effectiveness is larger than that of reducing class size from 25 to 15.

Odden, A., Borman, G., & Fermanich, M. (2004). Assessing teacher, classroom, and school effects, including fiscal effects. Peabody Journal of Education, 79(4), 4-32.

Overview

Improvement of student learning is recognized to emerge from three different areas of the educational system - the student, the classroom, and the school. Previous research tended to assess the effects of student, classroom, and school variables in isolation from other variables and has often used statistical techniques that ignored the nested nature of the three classes of factors. This study looked into a more educationally oriented framework to assess the effects of these three factors on student learning, particularly student learning gains. The authors suggested that hierarchical linear models (HLM) can account for the nested nature of the variables and analyze them in a multilevel model, thus, producing more accurate estimates of the magnitude of their effects on student learning.

Methods

Literature review (thematic organization of extant literature)

Findings

· What does research say about teacher and classroom effects?

· Between-teacher variation of effectiveness is the single largest factor affecting academic growth of populations of students.

· A school’s effect could be largely explained by the aggregation of individual effects of its teachers.

· Differences of student achievement between classrooms within schools are larger than the differences between schools. The impact that teachers have on student test scores change is more than twice the impact of the schools.

· Students learn different amount of content knowledge during a normal academic year. 

· Teacher effects are stable over years. Teachers produce consistently low, medium, or high learning gains year after year. 

· Three categories of factors can account for teachers’ impact on student learning:

· Teacher characteristics

· Teachers’ degrees and education units beyond a bachelor’s degree rarely have an impact on student learning.

· Years of experience generally have little impact but teachers with 3 or more years of experience generally are more effective than less experienced teachers.

· Previous studies generated mixed findings regarding the effects of teacher licensure.

· A math-specific college major and courses taken have positive effects on student mathematics learning. 

· Teacher classroom practices

· Both content coverage and cognitive demands in classroom instruction matter.

· Alignment among instruction (e.g., content coverage and cognitive demands) and assessment matters for student test score performance. 

· Certain teaching practices (for example, authentic learning, anticipatory set, direct instruction, wait time, time on task, homework) lead to larger learning gains.

· Minority students benefit more from reductions in class size.

· Teachers’ beliefs, expectations, and behaviors affected African American students more than White students.

· Context

· High concentration of poverty and other at-risk factors in student population can pose a barrier for student learning gains.

· What does research say about school effects?

· School leadership

· Principal leadership explains 2% to 8% of total variation in test scores among schools. Principals influence school success through indirect or mediated means, for instance, through influencing instructional climate.

· Professional community

· A professional community that has a shared sense of purpose and engage in collaboration and collective reflection could enhance the instructional capacity of schools and increase student achievement.  

· School and class size

· Optimum size for elementary schools is 300 to 500, and the optimum size for secondary schools is 600 to 900. Small class size (<20 students per class) can improve student achievement scores by 0.1 to 0.4 standard deviations depending on grade level. Small class size is particularly beneficial to economically disadvantaged and minority students. 

· Fiscal effects

· School inputs had little small but positive effects on student achievement. On average, school sources can explain 5% to 9% of total variation in student achievement.

· What does research say about student effects?

· Student-related variables, such as motivation, cognitive engagement in learning, aptitude, expectations, and aspirations, all affect school outcomes. Variables that are related to students, but may not be in their control, such as parental education, parental occupational status, family income, and race/ethnicity, also have stratifying effects on student learning.

· The authors suggested that HLM is the appropriate methodology to analyze the effects of students, teachers, and schools, because:

· HLM takes into account the nested nature of data — student level is nested within the classroom level, and classroom level is nested within school level.

· HLM can estimate between- and within-group variance at the same time.

· HLM can make value-added measures of school and teacher performance by isolating statistically schools and teachers effects from other sources of student achievement.

Palardy, G. J., & Rumberger, R. W. (2008). Teacher effectiveness in first grade: The importance of background qualifications, attitudes, and instructional practices for student learning. Educational Evaluation and Policy Analysis, 30(2), 111-140.

Overview
Extant research generally reached an agreement that teachers matter for student achievement. However, there is no conclusive answer as to which aspects of teachers matter most. Researchers attempted to address the problem by analyzing two types of teacher data: 1) teachers’ professional background characteristics, such as their educational attainment, intelligence test scores, experience, and credentials; and 2) teaching factors—attitudes, beliefs, and teaching practices.

Specifically, this study addressed the following research questions: 

1. What proportion of the variation in student achievement gains can be attributed to each of the three general sources: individual differences between students, classroom effects (including teacher effects), and school effects? 

2. To what degree do differences in teacher effectiveness affect student achievement gains? 

3. What is the relative size of the effect of teachers’ background qualifications, attitudes, and instructional practices on student achievement gains in first grade? (pp. 112-113)

Methods

Three-level HLM was used. Independent variables included teacher background qualifications, attitudes, and instructional practices. Dependent variable was student reading and math achievement gains in first grade.

Findings

· Model 1: Unconditional model (which used the student spring achievement test scores as the outcome measures but did not include covariates, i.e., fall test score, thus no gain score was used in this model)

· Findings: 72.5% of the variance in reading achievement and 75.3% of the variance in math achievement are attributable to student level; 7.4% and 7.9% of the variance in reading and math achievement, respectively, are attributable to classroom level; and 20.2% of the variance in reading and 18.2% of the variance in math are attributable to school level. (Due to the limitations of this model, these estimates are not suitable for making inferences about teacher effectiveness.)

· Model 2: Residual gain score model (which included fall achievement and assessment gap covariates at the within-classroom level. Gain scores were used.)

· Findings: The variance in achievement gains at classroom level and at school level was higher for reading than for math: 10.7% of reading achievement variance versus 6.8% for math achievement variance was at classroom level, and 10.4% for reading versus 6.8% for math was at school level; and 79.0% for reading and 86.4% for math was at the student level. This means “there is far more variance in student achievement gains between students within classrooms than between classrooms within schools and between schools” (p.121). “These findings also suggest that there is greater variability in the quality of reading teaching than mathematics teaching in first grade” (p. 121) (This finding is inconsistent with the results of some prior studies).

· Model 3: Student model (Controlling for individual student socio-economic status, ethnicity, gender)

· Findings: Both family socio-economic status and ethnicity are associated with student achievement gains. 

· Model 4: Classroom composition model (Controlling for mean SES within classrooms, percentage of minority within classrooms, mean of math scores, mean of reading scores, variance in math scores, variance in reading scores)

· Findings: 

· Classroom socio-economic composition, proportion minority, student prior achievement, all are associated with student achievement.

· In addition to individual student SES, the overall classroom SES composition also has separate influence on student learning. This composition accounts for an additional 18.1% of the classroom variance in reading gains and 7.4% of the classroom variation in math gains. 

· Model 5: Teacher background qualifications model (Examining teacher characteristics such as advanced degree, experience, full certification)

· Findings: Having a full certification (explaining 2.4% of the classroom-level variance) was the only teacher background variable that is associated significantly with reading achievement gains, and none was significantly associated with math achievement gains. 

· Model 6: To investigate the impact of teacher attitudes and practices on achievement gains after controlling for student background, classroom composition, and teacher background.

· Variables examined included: 

· Teacher attitudes: 1) daily homework; 2) parent supportive; 3) curriculum control; 4) teacher community; 5) teacher efficacy; 6) teacher expectations

· Teacher instructional practices:1) amount of time spent on general instruction in reading and math; 2) instructional modalities, including whole-class instruction, small groups, mixed ability groups, peer tutoring, etc.; 3) frequency of use of specific instructional approaches, such as phonics, book projects, math games, etc.

· Findings: 

· Only one attitude variable, teacher expectations, was found to be significantly associated with reading achievement gains.

· Reading

· The general measure, reading instructional frequency, had a significant positive association with reading gains.

· No measures of instructional modality were significantly associated with reading achievement gains.

· Five specific measures of instructional practice frequency had significant associations with reading gains: frequency of phonics instruction; frequency of silent reading; frequency of writing from diction, frequency of journal writing, and frequency of letter names.

· Together, the attitude and practice variables accounted for 14.1% of the classroom-level variance in reading achievement gains, nearly 6 times the effects noted for teacher background.

· Math

· Three specific measures of instructional practice frequency had significant associations with math gains: frequency of use of math worksheets, frequency of work on problems with calendar, frequency of use of geometric manipulations.

· No measures of instructional time or modality were significantly associated with math achievement gains.

· Together, the attitude and practice variables accounted for 8.9% of the classroom-level variance in math achievement gains.

· How do teachers matter?

· Teachers have a substantial impact on student learning. The effect size of teacher quality is 0.30 for reading and 0.25 for math, after controlling for student characteristics and classroom composition. Although these effect sizes would be deemed as small by conventional standards set in social sciences, they are substantial as compared with other school-related/student-related factors. For example, the effect of teacher for math is approximately 5 times greater than the effect of family SES and more than 2.5 times greater than the effect of a class-size reduction from 25 to 15 students per classroom. Additionally, the teacher quality effect sizes can translate into more than a third (0.38) of a school year of reading achievement gains and one third (0.33) of a school year for math.

· Teacher background (i.e., the characteristics teachers bring into the classroom) has less robust associations with achievement gains than teacher attitudes and practices (i.e., the attitudes and practices they adopt in the classroom).

· Post hoc analysis indicated that there is little difference in the attitudes and practices of certified teachers compared with noncertified teachers.

· Educational policy should direct more emphasis on improving aspects of teaching, such as instructional practices and teacher attitudes.

· Policy implications:

· The “high qualified teacher” provision in NCLB, which screens teachers on the basis of their background qualifications (i.e., degree and certification), is insufficient for ensuring that classrooms will be staffed by teachers who are effective in raising students’ achievement.

· The value-added model is suitable for identifying the effectiveness of teachers in raising achievement and could be a valuable evaluation tool to identify under-performing teachers. However, it is less suitable for “providing the type of fine-grained evaluative feedback necessary to promote positive change.” “For this reason, improving ineffective teaching will likely require more than value-added assessments but also qualitative reviews of teaching performance once ineffective teachers have been identified as well as structured in-service training and mentoring to ineffective teachers” (p. 129).

Rivkin, S. G., Hanushek, E. A., & Kain, J. F. (2005). Teachers, schools, and academic achievement. Econometrica, 73(2), 417-458.

Overview

Since the release of the Coleman Report, there has been a research and policy debate on the issue of the role of schools and teachers in influencing student achievement. This article examined a series of basic questions about the impact of schools and used a panel data set of students in Texas to identify the sources of differences in student achievement. Specifically, this study disentangled the impact of schools and teachers in influencing student learning, with special attention given to potential problems of contamination from student and school selection or non-random teacher assignment practices.

The Coleman Report is frequently interpreted as schools having relatively small effects of differences in attributing to student achievement. In other words, it implies that there are no systematic quality differences among schools and teachers. The study investigated whether schools and teachers make a difference, and if there are significant and systematic differences between schools and teachers in their abilities to raise achievement. If so, can observable characteristics of teachers and schools (e.g., class size, teacher education, and years of teaching experience) account for the quality differences? How large are the effects?

Methods

The authors used an extraordinarily rich data set which contained test scores spanning grades 3 through 7 for three cohorts of students in the mid-1990s. The mathematics and reading achievement scores of more than 600,000 students from over 3,000 schools were observed individually, repeatedly and longitudinally.

Findings

· A substantial share of the overall achievement gain variation occurs between teachers. Teaches have powerful effects on reading and mathematics achievement. Additionally, much of the teacher quality variation exists within rather than between schools.

· One standard deviation increase in teacher quality distribution can raises student achievement by at least 0.11 standard deviations in mathematics and 0.095 standard deviations in reading.

· High quality instruction throughout primary school could substantially offset disadvantage associated with low socio-economic background.

· Little of the variation in teacher quality can be attributed to observable characteristics such as education or experience.

· There is no evidence that a master’s degree raises teacher effectiveness.

· Experience is not significantly related to achievement following the initial years in the profession. Teacher effectiveness increased during the first year or two but leveled off after the third year. Differences between having a new teacher and having an experienced teacher only account for ten percent of the total teacher quality variance in mathematics and somewhere between five and twenty percent of the variance in reading.

· Most teacher effectiveness is due to unobserved differences in instructional quality.

· Class size has small, but significant effects on both mathematics and reading achievement gains in 4th and 5th grade, but the impact declines markedly as students progress through schools and tends to be less significant in reading than in mathematics.

· The effects of a costly ten student reduction in class size are smaller than the benefits of moving one standards deviation up the teacher quality distribution.

· Policy Implications:

· Economically disadvantaged students systematically achieve less than their more advantaged peers, on an average of 0.6 standard deviations. Low income and at-risk students experience higher teacher turnover and tend to be taught by inexperienced teachers. The estimated variation in the quality of instruction reveals that schools and teachers play an important role in promoting economic and social equality. School policy on teacher quality is an important tool for raising the achievement of low income students. A successive assignment of good teaches can be a big step toward closing achievement gaps cross income groups.

· The drastic quality variation of teachers with similar professional background highlights the importance of more effective practices in hiring, firing, mentoring, and evaluating, and compensating teachers.

Rockoff, J. E. (2004). The impact of individual teachers on student achievement: Evidence from panel data. The American Economic Review, 94(2), 247-252.

Overview

The author used a rich set of matched student-teacher panel data to separate student achievement into a series of “fixed effects” and assign importance to students, teachers, schools, and so on, to produce a more accurate estimate of teacher impact on student achievement.

Methods

Value-added research with panel data, which included roughly 10,000 students and 300 teachers.

The virtues of panel data in estimating teacher quality were described as follows:

1) Panel data allows the researcher to examine achievement variation of the same student with different teachers and, thus, to distinguish variation in teacher quality from variation in students’ cognitive abilities and other characteristics.

2) Panel data allows the research to observe the same teacher with multiple classrooms and, thus, to tell differences in teacher quality apart from differences in class size and other classroom-level factors.

3) Panel data allow the researcher to focus on variations in student achievement within particular schools and years, thus separating teacher differences from differences in school-level factors (e.g., financial resources, leadership quality) and time-varying factors that affect test performance at the school level. 

[A note on panel data and cohort data: A panel study involves selecting a sample at the outset of the study and then at each subsequent data-collection points, survey the same sample, while a cohort study (for example, Rivkin, Hanushek, & Kain, 2004) involves a different sample at each data-collection point from a population that remains constant (Gall, Gall, & Borg, 2007).]

Key Findings

· There are large differences in quality among teachers within schools.

· It is estimated that a one-standard-deviation increase in teacher quality can raise student test scores by approximately 0.1 standard deviations in reading and math.

· Teaching experience significantly raises student test scores for both reading subject areas (e.g., vocabulary and reading comprehension) and a math subject area (i.e., computation, but not math concepts). On average, ten years of teaching experience can raise reading test scores by approximately 0.17 standard deviations. For mathematics subject areas, the effects of experience are smaller. The first two years of teaching experience have a mild influence in raising scores in math computation. However, subsequent years of experience appear have no important association with test scores.

· Implications

· Raising teacher quality may be a key instrument in improving student outcomes.

· Policies that reward teachers based on credentials may be less effective than policies that reward teachers based on performance.

Rowan, B., Chiang, F., & Miller, R. J. (1997). Using research on employees’ performance to study the effects of teachers on students’ achievement. Sociology of Education, 70, 256-284.

Overview

A general model of employees’ performance, derived from the literature on organizational-industrial psychology, suggests that the effects of teachers on student achievement can be explained by three general classes of variables: teachers’ ability, motivation, and work condition. These three classes of variables are hypothesized to have either additive or multiplicative effects on teachers’ performance. The purpose of this study was to test this model. Specifically, this study attempted to address following research questions: 

1) How have educational researchers conceptualized and measured the general constructs of teachers’ ability and motivation?

2) Are there direct effects of teachers’ ability and motivation on students’ achievement?

3) Is there any evidence that teachers’ ability and motivation interact to produce students’ achievement? That is, are the relationships of ability and motivation to teachers’ performance additive (P=f[A+M]) or multiplicative (P=f[A*M])?   (In an additive relationship, two variables are independent, while in a multiplicative relationship, two variables are interactive. In this case, if the teacher performance is a function of ability times motivation, teachers with high ability would not have a high performance unless they also have high motivation.)

4) How do work situations affect teaching performance? Are the effects additive (P=f[A+M+S]), or do different situations make the relationship between ability/motivation and job performance vary (P=f[A*S], P=f[M*S])? (p. 267)

Methods

In this study, student achievement data on 8th grade through 10th grade math were drawn from the longitudinal files of the National Education Longitudinal Study of 1988 (NELS:88).

Teachers’ ability is determined by three measures: 1) teacher’s score on the math quiz included in NELS:88. The NELS teacher questionnaire contained a single item that was designed to measure teachers’ mathematical knowledge; 2) whether or not a teacher had majored in math in undergraduate and/or graduate school; 3) teachers’ ability in using higher-order thinking instruction.

Teachers’ motivation is measured by:1) teachers’ general force of motivation, which is assessed by items developed to measure three closely related constructs—teachers’ self-efficacy, outcome expectations, and locus of control; 2) teachers’ expectations for students to go to college.

Work conditions is measured by 1) teachers’ responses to questionnaire items assessing the extent of a. teachers’ control over decision making, b. staff collaboration, c. supportive leadership in working environments; 2) principals’ responses to items assessing whether the school is implementing a. the use of interdisciplinary teams, b. a school-within-a-school structure, c. the use of flexible class scheduling, d. the use of common planning periods for teams of teachers.
Statistical analysis
2 level HLM with data on students included at level 1 and school-related data included at level 2

Findings:

· Generally, the findings provide preliminary support for the hypothesized model that teaching performance is a function of teachers’ ability, motivation, and work situation. However, effect sizes of variables measured in these three domains were fairly small. They tend to raise students’ achievement by less than .10 standard deviations. 

· The analyses revealed that teachers’ knowledge of subject matter and expectancy motivation have direct effects on students’ achievement in mathematics.

· Students whose teachers major in mathematics at the undergraduate and/or graduate level have higher levels of mathematics achievement than those whose teachers do not, although the effect was quite small (about an increase of .015 standard deviations). 

· Students whose mathematics teachers place more emphasis on higher-order thinking instruction do not have higher levels of mathematics achievement than those whose teachers place less emphasis on high-order thinking instruction.

· Students whose teachers have higher general force of motivation do not have higher levels of achievement than did students whose teachers have lower general force of motivation. However, teachers’ student-specific expectancy motivation does have a statistically significant effect on students’ achievement. Specifically in this study, students whose mathematics teacher expects them to go to college outperform students whose teacher does not expect them to go to college by about .07 standard deviations. That means students whose teachers have higher outcome expectations for them have higher levels of mathematics achievement than students whose teachers do not hold such expectations for them.

· Among all the work situation variables examined in this study, only two have statistically significant effects on student achievement: the schools where teachers reported more control over decision making and shared common planning periods tend to have higher levels of mathematics achievement (but the effects were very small). 

· The effects of teachers’ ability and motivation on students’ achievement are additive (rather than multiplicative).

· The effects of work conditions and effects of teachers’ ability and motivation are additive too. (That means school situations do not condition/affect/interact with the effects of teachers’ ability and motivation.)

· The school-level variable that has the largest effect on students’ achievement is the average ability of students in a school.

· The effects of the teaching variables on students’ achievement are especially substantive in school with high proportions of low-achieving students.

· A student in a low-ability school (i.e., one standard deviation below average) who is assigned to a mathematics teacher with solid content knowledge experiences only half the disadvantage of being in a low-achieving school, as compared with a similar student in a similar school who was assigned to a mathematics teacher who does not have solid content knowledge.

· A student in a low-ability school who is assigned to a teacher with a degree in mathematics experiences can make up about one-third of the disadvantage of being in a low-achieving school, as compared with a similar student in a similar school who was assigned to a teacher who does not have a degree in mathematics.

· The NELS data show that roughly 20 percent of the students in low-ability schools are assigned to mathematics teachers who do not have degrees in mathematics, do not have solid knowledge on subject matter, and do not expect the students to go to college.

Rowan, B., Correnti, R., & Miller, R. J. (2002). What large-scale, survey research tells us about teacher effects on student achievement: Insights from the Prospects study of elementary schools. Teachers College Record, 104(8), 1525-1567.

Overview

The purpose of this paper was to discuss conceptual and methodological issues that arise when educational researchers use different statistical models to analyze data from large-scale survey research to estimate the effects of teachers and teaching on student achievement. This study answered following research questions:

1) Why do different statistical models lead conflicting estimates on the overall magnitude of teacher effects on student achievement?

2)  Why do teachers impact on student achievement? What is the source of teacher effects?

Methods

This study used student achievement data on reading and math from Grade 1 through Grade 6. The data were drawn from Prospects: The Congressionally Mandated Study of Educational Growth and Opportunity 1991-1994.

Statistical analysis
Three-level hierarchical linear modeling

Findings:

· Different statistical models would lead to widely varying interpretations about the overall magnitude of teacher effects on student achievement.

· Using a three-level, cross-classified, random effects model developed by the authors for this study (this model uses student gain scores, controls for student background variables, and is perceived to be relatively more valid and reliable), the findings demonstrated that the classroom to which students are assigned in a given year accounts for roughly 60-61% of the variance in students’ academic growth in reading achievement and 50-72% of the variance in students’ academic growth in mathematics achievement. This means teacher has an effect size of .77-.78 for reading growth, and .72-.85 for mathematics growth. These effects are not only statistically significant but also substantively important. Teachers effects can also be translated to amount of student learning: a classroom one standard deviation higher than another in teacher quality would produce about 2.13 months of added mathematics growth for a student during a calendar year.

· The findings of this model also indicated that classroom effects have only a moderate degree of consistency across difference subjects (i.e., reading and mathematics in this case), with correlation ranging from .30 to .47. That means that a given teacher may vary considerably in effectiveness when teaching different subjects or even different content areas within the same subject.

· The classroom effects are also influenced by different groups of pupils. Social background variables (SES, gender, and minority status in this study) influence the annual achievement gains across classrooms, with the effects being larger at lower grades (especially in reading) than upper grades. 

· What accounts for such classroom-to-classroom differences in achievement? The author used a well-known process-product paradigm to capture the effects the various aspects of teacher and teaching. This framework classifies related variables into four types: 1) product variables—“defined as the possible outcomes of teaching, including student learning”; 2) process variables—“defined as properties of the interactive phase of instruction, i.e., the phase of instruction during which students and teachers interact around academic content”; 3) presage variables—“defined as properties of teachers that can be assumed to operate prior to, but also to have an influence on, the interactive phase of teaching”; 4) context variables—“defined as variables that can exercise direct effects on instructional outcomes, condition the effects of process variables on product variables, or both” (p. 1538).

· Presage variables 

· In elementary grade level reading, teachers’ degree status or certification status are not associated with the growth in students’ achievement. But teacher experience is a positive predictor students’ achievement gains, the with an effect size of .07 for early grades and .15 for later grades.

· In elementary grade level mathematics, teachers’ certification in mathematics has no effects on student achievement growth. Teachers’ years of experience have positive effects on growth in student achievement, but only for the later grades, with an effect size of .18. Students who are taught by a teacher with an advanced degree in mathematics have lower rates of growth than those who are taught by a teacher not having a mathematics degree, with an effect size of -.25. That implies in comparison with holding an advanced degree and having solid content knowledge, the ability to represent this kind of content knowledge and translate it into effective instruction and student learning is much more important.

· Processing (teaching) variables

· Time on task/Active teaching

· Teachers’ self reports about time spent in instruction and teaching modalities have no significant impact on students’ growth in reading or mathematics achievement. 

· The time spent by students in working alone (where teachers are not active agents of instruction) has negative effects on reading growth, with an effect size of -.09, and has no significant effects on mathematics growth.

· For both reading and mathematics, the percentage of time spent in whole-class instruction has significant positive effects on student learning growth, with an effect size of .09 for reading and .12 for mathematics.

· Opportunity to learn/Content covered
· When looking at reading as composed of three curricular dimensions: word analysis, reading comprehension, and writing, the effect size of coverage on word analysis skills is.10; the effect size of comprehension is.17; and writing is .18. 
· In mathematics, the effects of content coverage on early grades are not statistically significant, but are significant for upper elementary grades, with an effect size of .09. 

· Thus, various (presage and process) characteristics of teachers and their teaching account for the classroom-to-classroom differences in instructional effectiveness, including teacher experience, use of whole-class instruction, and patterns of content coverage, with effect sizes ranging form .10 to .20. These small instructional effects may be combined to produce variance in classroom effectiveness.

· More discussions on large-scale, survey research

· The readers should be cautious about the using statistical significance as the single standard to judge the impact of teacher and teaching variables. In large-scale survey research, the large sample size can make very tiny effects statistically significant. 

· The variance decomposition models are useful in identifying the natural variation in classroom/teacher effectiveness, however they could not inform policy makers and educators why some classrooms are more effective than others. Future research in this field needs to look into classroom and directly examine teachers’ instruction.

Sanders, W. L., & Horn, S. P. (1997). Cumulative effects of inadequate gains among early high-achieving students. Paper presented at the Sixth Annual National Evaluation Institute, Muncie, IN.

Overview

The analysis of TVAAS (Tennessee Value-Added Assessment System) on longitudinal student achievement data revealed that students at the highest level of achievement are making less academic gains than lower achieving students in a large percentage of Tennessee schools, especially those located in the metropolitan areas. The cumulative effects of disproportionate lower effectiveness teachers assigned to black students could be a partial explanation for the widening achievement gap between black and white student populations. The analysis of student academic progress data in two metropolitan areas of Tennessee indicated that high-achieving black students had deflated academic growth due to schools failing to provide the appropriate growth opportunities.

Methods

The application of the Tennessee Value-Added Assessment System (TVAAS) as a statistical tool is reviewed in the article.

Findings

· The least effective teachers were ineffective to students of ALL achievement levels. The average teachers can facilitate the achievement gains with lower achieving students, but not the students achieving at higher levels. The highly effective teachers are generally effective to ALL student achievement levels. As teacher effectiveness increased, their effectiveness with students in the lower academic levels increase, but only highly effective teachers are effective with high-achieving students. 

· In Tennessee school system, black students are disproportionately assigned to the least effective teachers. However, when black students and white students are assigned to teachers of comparable effectiveness, they make comparable academic gains. The cumulative effects of the unequal pattern in assigning students to teachers account partially for the achievement gap between black and white student populations.

· The analysis of student academic progress data in two metropolitan areas of Tennessee indicated that high-achieving black students had a retarded academic growth rate due to schools failing to provide the appropriate learning opportunities. 

Sanders, W. L., & Horn, S. P. (1998). Research findings from the Tennessee Value-Added Assessment System (TVSSA) databases: Implications for educational evaluation and research. Journal of Personnel Evaluation in Education, 12(3), 247-256.

Overview

The Tennessee Value-Added Assessment System uses a massive database to link student achievement to particular schools and teachers longitudinally.  It uses mixed-model method to determine the effectiveness of school systems, schools, and teachers based on student achievement gains over time. Research using TVAAS database has shown that race, socioeconomic level, class size, and classroom heterogeneity are poor predictors of student academic growth. Rather, the most important factor that impacts student academic progress is teacher effectiveness. The research also indicated that teachers’ impact on student achievement is both residual and cumulative, and there is little evidence that subsequent effective teachers can remediate the negative effects of ineffective ones. 

Methods

This article presents a summary of and an argument for the application of the Tennessee Value-Added Assessment System.

Summary of TVAAS
TVAAS uses statistical mixed-model methodology to enable a multivariate, longitudinal analysis of student scale scores. TVAAS can provide important information for summative evaluation by examining the effectiveness of schools systems, schools, and teachers in helping student achieve average academic gain. TVAAS could also serve as a data source for formative evaluation. School systems, schools, and teachers receive reports detailing their effectiveness with students of different achievement levels so that they can make timely adjustments with curricula, pedagogy, and special programs. The feedback from TVAAS could also troubleshoot the underachieving grade or subject area, so that efforts and resources could be more efficiently allocated.

Impact of Teacher Effectiveness on Student Performance:

The authors reviewed empirical studies that used TVAAS data to examine the factors impacting students’ academic growth. Some significant findings include:

· Cumulative gains in student achievement are found to be unrelated to the racial composition of schools or the percentage of students receiving free and reduced-price lunches.

· Teacher effectiveness is the dominant factor influencing student academic growth.

· Classroom context variables of heterogeneity among students have relatively little influence on academic gain.

· Student ability level also is found to have a significant impact on student academic progress, but students with the highest academic performance make the lowest gains. 

· Teacher effects on student achievement have been found to be both cumulative and residual. Subsequent assignment of effective teachers cannot offset the effects of prior ineffective ones.

· Ineffective teachers are found to be ineffective with all students, regardless of their prior achievement level.

· As the level of teacher effectiveness increases, lower achieving students were first to benefit, followed by average students and, lastly, by students considerably above average. Only the most effective teachers achieved excellent academic progress with the highest-performing students.

· The residual effects of both effective and ineffective teachers are measurable two years later, regardless of the effectiveness of subsequent teachers. 

Sanders, W. L, & Rivers, J. C. (1996, November). Cumulative and residual effects of teachers on future student academic achievement. Knoxville, TN: University of Tennessee Value-Added Research and Assessment Center.

Overview

The Tennessee Value-Added Assessment System (TVAAS), designed by William Sander, is a method for investigating the cumulative effects of individual teachers on the rate of student academic growth. This study used the TVAAS database to investigate the cumulative and residual teacher effects on student achievement in mathematics the students progressed from grade 3 to grade 5.

Methods

The Tennessee Value-Added Assessment System (TVAAS) requires three key components: 1) a testing process which produces scaled student achievement scores; 2) a large-scale, longitudinal database; and 3) a statistical process that conduct a multivariate, longitudinal analysis to produce unbiased and efficient estimates of the desired effects.

Findings

· Teacher effect on student achievement is cumulative. With an even start at the second grade, differences in student achievement of 52 to 54 percentile points were observed as a result of two extreme teacher sequences after only three years (low-low-low sequence versus high-high-high sequence).  

· Teacher effect on student achievement is residual. A comparison of the low-low-high and high-high-high sequences revealed that there was a difference of 13 percentile points. Residual effects of relatively ineffective teachers from prior years can still be measured in subsequent achievement scores and could not be compensated even by assigning students to an effective teacher in a subsequent year.

· There is no significant interaction between teachers of different effectiveness levels over grades. An effective teacher receiving students from a relatively ineffective teacher can still facilitate excellent achievement gains in the students, despite the negative residual effects.

· The teachers in the lowest effective groups were ineffective with ALL achievement levels of students. The average teachers facilitated achievement gains with lower achieving students, but not higher student achievers. The highly effective teachers are generally effective with ALL student achievement levels.
· Students of different ethnic groups (black and white students) respond equivalently within the same level of teacher effectiveness. Although the assignment of ethnic groups to effective teachers is slightly disproportionate (black students were overrepresented in groups with low teacher effectiveness), the achievement gains between the two ethnic groups were equivalent across different levels of teacher effectiveness.

Stronge, J. H., Ward, T. J., Tucker, P. D., & Hindman, J. L. (2008). What is the relationship between teacher quality and student achievement? An exploratory study. Journal of Personnel Evaluation in Education, 20(3-4), 165-184. 

Overview

Teacher effectiveness can be captured by measured student achievement gains. In this study, ordinary least squares regression analyses and hierarchical linear modeling were used to examine teacher effects on student learning which were free of confounding influences from other student-level and class/school-level variables. Based on student achievement gains, teachers were divided into quintiles. 5 highly effective teachers and 6 less effective teachers participated in classroom observation process. A cross-case comparison was conducted to examine what instructional behaviors and practices constitute effective teaching. Findings indicated that effective teachers were stronger in the domains of instruction, student assessment, classroom management, and personal qualities. Effective teachers also scored higher in the cognitive levels of questions they asked and had more student on-task behavior.

Method

Statistical methods included ordinary least squares (OLS) regression analyses and hierarchical linear modeling (HLM)

Instruments used included:

· OLS and HLM as statistical tools to identify highly effective and less effective teachers;

· Questioning Analysis Chart as the instrument to record and code teacher questions with Bloom’s taxonomy;

· Narrative Running Record to record and code the type of classroom activities and interactions;

· Student Time-on-task Chart to record student engagement;

· Student-Teacher Interaction Analysis;

· Checklist of Student Assessment Practices record the types of assessment based on observation and follow-up interviews;

· Overall Time Use Chart to record amount of time spent on instructional versus non-instructional activities;

· Teacher Interview Form, a protocol for follow-up interviews

· Teacher Effectiveness Behavior Scale, a summary scale to record the types and degrees if effective behaviors exhibited by observed teachers;

Key Findings

· There is no significant difference in teacher-student interactions between effective teachers and less effective teachers.

· The teachers deemed effective asked approximately seven times more higher cognitive-level questions than those considered ineffective.

· The effective teachers had less disruptive and disengaged student behaviors (once every 2 hours) than did the less effective teachers (over every 12 minutes).

· The classroom behaviors of effective and less effective teachers were different in four domains (pp. 176-177):

· Instruction

· The effective teachers provided more complex and deeper instruction with a greater emphasis on meaning versus memorization than did the ineffective teachers.

· The effective teachers demonstrated a broader range of instructional strategies, using a variety of materials and media to support the curriculum than did the less effective teachers.

· Student assessment

· The effective teachers provided more differentiated assignments for students than those deemed ineffective.

· Learning environment

· The effective teachers were more organized than ineffective teachers with efficient routines and procedures for daily tasks.

· Compared to the ineffective teachers, the effective teachers communicated higher behavioral expectations to students.

· Personal qualities

· There was a difference in the overall personal qualities between the effective teachers and the ineffective teachers studied.

· The effective teachers demonstrated more respect and caring to students than did the less effective teachers.

Wayne, A. J., & Youngs, P. (2003). Teacher characteristics and student achievement gains: A review. Review of Educational Research, 73(1), 89-122.

Overview

This article is a synthesis of existing studies that examined the relationship between student achievement gains and teacher characteristics. This review considered deliberately and systematically each study’s qualities. Determinate relationships are synthesized for four major categories of teacher characteristics: college ratings, test scores, degrees and coursework, and certification status. The concluding section discusses general implications for policymakers and researchers.

Methods

Four criteria were developed to identify the studies that were included in this review:

1. The studies must observe teachers’ characteristics as well as the standardized test scores of these teachers’ students.

2. The data were collected in United States.

3. The design accounts for students’ prior achievement.

4. The design accounts for students’ socioeconomic status.

The authors considered groups of studies that focus on a particular teacher characteristic and then described explicitly each study. After that, the authors rendered a joint interpretation about whether teachers with that specific characteristic have a greater impact on their students’ standardized test scores than teachers without that characteristic. Findings and implications for four categories of teacher characteristics were discussed: ratings of teachers’ colleges, teachers’ test scores, teachers’ degrees and coursework, and teachers’ certification status. 

Findings:

· Studies examining the rating of teachers’ undergraduate institutions reviewed in this study generated following findings:

· Positive determinate relationships were found between student achievement and the rating of undergraduate institutions of 6th-grade and 8th-grade social studies teachers. No determinate relationship was found among 12th-grade students.

· No relationship was discerned between student vocabulary score gains and teachers’ college ratings.

· With white and black students, teachers from better-rated undergraduate institutions were more effective. Findings were indeterminate for Hispanic students.

· Joint interpretation: Some relationship exists between teacher college ratings and student achievement gains. Researchers were not always able to discern a relationship, but those relationships that were found were positive.

· Studies examining teacher test scores reviewed in this study generated the following findings:

· Relevant licensure examination scores

· Sixth graders learned less when their teachers scored higher on the National Teachers Common Examination (NTE). Indeterminate results were yielded for junior high and senior high school students.

· School districts where teachers had higher TECAT (Texas Examination of Current Administrators and Teachers) scores were more likely to have higher gains in student test scores in reading, especially between 3rd and 7th grades.

· Verbal skills scores

· After teachers’ experience and graduate education had been controlled, teachers’ scores on a short verbal facility test explained some school-to-school variation in the gain scores.

· Teachers’ performance on the word tests affected their students’ reading score gains but not their vocabulary score gains.

· One study found no relationship between teacher’s word test scores and student achievement gains.

· Recent studies

· Students whose teachers answered a high school-level mathematics test item correctly made larger mathematics gains between 8th and 10th grades, even after controlling for whether teachers held mathematics-related degrees.
· Student reading scores gains from 3rd grade to 4th grade were positively related to the average teacher ACT (American College Testing) score in school districts.

Joint interpretation: The seven studies involving teacher scores yielded divergent findings: determinate findings included five positives and two negatives. The most plausible reason for this divergence is the different controls used in the seven studies.
· Studies examining teacher degrees and coursework reviewed in this study generated following findings:

· The available research results were mixed regarding the impact of teachers’ degree level. Most studies were indeterminate and, among the four determinate findings, one was positive and three were negative.

Recent findings on teachers’ degrees:

· Tenth-grade mathematics students whose teachers had master’s degrees in mathematics had higher achievement gains than those whose teachers had either no advanced degrees or advanced degrees in non-mathematics subjects. In addition, students whose teachers had bachelor’s degrees in mathematics learned more than students whose teachers had bachelor’s degrees in non-mathematics subjects.

· Twelfth-grade mathematics students were found to learn more from teachers with mathematics majors and from teachers with master’s degrees in mathematics.

      Research findings on teachers’ coursework:

· No relationship was found between 4th graders’ mathematics achievement and the numbers of college-level, mathematics-related courses taken by their teachers.

· Controlling for teacher experience, 10th-grade students made more achievement gains when their mathematics teachers had more mathematics courses. Tenth-grade and 11th-grade students were found to learn more in mathematics when their teachers had taken more mathematics courses.

Joint interpretation: In mathematics, all determinate findings were positive, so it is possible to assert that students learn more from teachers having more mathematics-related coursework and degrees. However, in other subjects, student achievement results have been indeterminate or inconsistent.

· Studies examining teacher certification status reviewed in this study generated following findings:

· Mathematics students had higher achievement gains when their teachers held certification in mathematics as compared with those who did not.

· Students’ mathematics gains were higher when their teachers held standard certification in mathematics, as compared with the gains of those whose teachers held either no certification in mathematics (which includes teachers certified in other fields as well as teacher with no certification in any subject) or private school certification in mathematics.

Joint interpretation: Mathematics students learn more when their teachers have standard mathematics certification.

Webster, W. J., Mendro, R. L., Orsak, T. H., & Weerasinghe, D. (1996). The applicability of selected regression and hierarchical linear models to the estimation of school and teacher effects. Paper presented at the Annual Meeting of the National Council on Measurement in Education, New York, April 9-11.

Overview

The authors examined the applicability of two statistical systems, Ordinary Least Squares (OLS) and Hierarchical Linear Modeling (HLM), to identify effective schools and teachers.

Methods

The sample of this study was a longitudinal cohort which consisted of all students in the Dallas Public Schools who were in grade 3 in 1994 and grade 4 in 1995 and who had complete data in reading and mathematics.

Instruments

Iowa Tests of Basic Skills Reading and Total Mathematics subtests as measures of student achievement in reading and mathematics

Findings

· OSL models produced results that were very close to those produced by HLM models.

· Most OSL regression and HLM models used in this study accounted for more than 70% of the variance in student achievement in reading and mathematics.

· Results produced by all the OSL and HLM models in this study were extremely consistent, with correlations generally above 0.90.

· Results produced by all the models in this study were not correlated with individual student and aggregate school demographic variables (e.g., ethnicity, socioeconomic status, English proficiency). That means the models examined in the study were free from the biases relative to important school, teacher, and student-level contextual variables. In other words, schools derive no advantage/disadvantage from starting with minority or white students, high or low socioeconomic level students, limited or non-limited English proficient students, or a high or low mobile student body.

· Taking all results into consideration, it is recommended that a two-level HLM model (student-school) is the appropriate model to determine school effects. An adjustment of shrinkage on the model can make it appropriate to determine teacher effects; thus, there is no need for two different sets (two-level and three-level) of equations. This is because “school effect is really an aggregate teacher effect in that, within schools, there was relatively great between-teacher variance in student residuals coupled with little within-teacher variance” (p. 25).

Webster, W. J., Mendro, R. L., Orsak, T. H., & Weerasinghe, D. (1998). An application of hierarchical linear modeling to the estimation of school and teacher effect. Paper presented at the Annual Meeting of the American Educational Research Association, San Diego, CA, April 13-17.

Overview

This article documented the efforts untaken by researchers in developing an accountability system that can accurately evaluate school and teacher effect on accelerating student growth. The researchers determined that the system must contain the following features:

1) It must be value-added.

2) It must include multiple outcome variables.

3) Schools must only be held responsible for students who have been exposed to their instructional program.

4) It must be fair. Schools must derive no advantage or disadvantage by starting with students with certain characteristics that have a confounding impact on outcomes.

5) It must be based on cohorts of students, not cross-sectional data.

The authors reviewed several statistical models that meet these five parameters. “These models are designed to isolate the effects of a school’s or teacher’s practices on important student outcomes. The school effect can be conceptualized as the difference between a given student’s performance in a particular school and the performance that would be expected if that student had attended a school with similar context but with practice of average effectiveness. The teacher effect can be conceptualized similarly at the teacher level” (p. 3). 

Method

The author used different Ordinary Least Squares (OLS) and Hierarchical Linear Modeling (HLM) to examine school and teacher effectiveness and evaluate these models. 

Findings 

After having evaluated these models with certain criteria (i.e., goodness of fit: r2), the authors concluded that:

1) The two-stage, two-level student-school hierarchical linear modeling (HLM) is the model of choice for estimating school effect;

2) The two-stage, two-level student-teacher HLM is the model of choice for estimating teacher effects.

HLM models seem to be the most appropriate methodology for adjusting the effects of student and school demographic variables, as they produce effectiveness indices that are not correlated with student level and school level contextual variables. 

Despite the promise of HLM for predicting school and teacher impact on student learning, it is not free of concerns, the authors summarized the concerns raised in the extant literature and proposed solutions to address them:

	Concerns
	Solutions

	The difficulty in measuring the long-term development of skills which may not be measured in year-to-year growth patterns.
	Longitudinal growth curves or, alternatively, relationships based upon two years of data can be formulated.

	The assessment of diverse areas of achievement which do not have readily available standardized tests (e.g., how to assess the effectiveness of non-academic area teachers?).
	Criterion-referenced tests can be developed and used to assess diverse areas of achievement.

	Programs which pull out students for remediation, programs which involve team-teaching, and programs with extensive use of instructional aides inhibit the estimation of an individual teacher’s contribution to student growth.
	Data can be provided at the team level rather than at the individual teacher level.

	Norm-referenced standardized tests sample broad subject domains and are unlikely to match closely the curriculum in particular classrooms at particular times.
	Measures in addition to norm-reference tests can be used.

	Well-established, broadly applicable, and accepted achievement measures are not available in all the relevant areas of learning.
	Constituents are primarily interested in basic skills. Measures of learning in music, art, and PE can be developed.

	Standardized achievement tests are unlikely to reflect the full range of instructional goals in their subject areas. Norm-referenced tests tend to ignore higher-order skills. Therefore, it is likely that products of superior teaching are not measured adequately or completely.
	Criterion-referenced tests can be used to measure higher-order thinking skills.

	Students’ learning ability, home and peer influence, motivation and other influences are powerful in affecting achievement.
	What the student brings to the classroom in terms of background variables can be statistically controlled, which account for 9-20% of variance in student achievement.

	The statistical method used to control for non-teacher factors cannot take into account all relevant factors.
	Authors’ experience proved that major factors that affect student learning are gender, ethnicity, limited English proficiency, and free-or-reduced-lunch status, and all of them can be controlled in HLM.

	The regression-based techniques (i.e., need student scores of at least two successive years) involved in this model create a problem about “degrees of freedom” (or sample size), as the number of students for individual teachers is relatively small to start with, and likely to become smaller because of the mobility of the student population.
	The primary worry is about the stability of the regression line of each individual teacher, and replication over several years is the best safeguard.


Understandable/relevant standards





Satisfactory/helpful evaluation





Career satisfaction





Organizational commitment





Perceptions of the effectiveness of the evaluation system





Role ambiguity





Effort performance-rating linkage





Work criteria autonomy 
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