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Background/Context: Teacher evaluation is a major policy initiative intended to improve the quality of classroom instruction.This study documents a fundamental challenge to using teacher evaluation to improve teaching and learning.
Purpose: Using an observation instrument (CLASS-S), we evaluate evidence on different aspects of instructional practice inalgebra classrooms to consider how much scores vary, how well observers are able to judge practice, and how well teachers areable to evaluate their own practice.
Participants: The study includes 82 Algebra I teachers in middle and high schools. Five observers completed almost allobservations.
Research Design: Each classroom was observed 4–5 times over the school year. Each observation was coded and scored live and byvideo. All videos were coded by two independent observers, as were 36% of the live observations. Observers assigned scores toeach of 10 dimensions. Observer scores were also compared with master coders for a subset of videos. Participating teachers alsocompleted a self-report instrument (CLASS-T) to assess their own skills on dimensions of CLASS-S.
Data Collection and Analysis: For each lesson, data were aggregated into three domain scores, Emotional Support, ClassroomOrganization, and Instructional Support, and then averaged across lessons to create scores for each classroom.
Findings/Results: Classroom Observation scores fell in the high range of the protocol. Scores for Emotional Support were in themidlevel range, and the lowest scores were for Instructional Support. Scores for each domain were clustered in narrow ranges.Observers were more consistent over time and agreed more when judging Classroom Organization than the other two domains.Teacher ratings of their own strengths and weaknesses were positively related to observation scores for Classroom Organizationand unrelated to observation scores for Instructional Support.
Conclusions/Recommendations: This study identifies a critical challenge for teacher evaluation policy if it is to improve teachingand learning. Aspects of teaching and learning in the observation protocol that appear most in need of improvement are thosethat are the hardest for observers to agree on, and teachers and external observers view most differently. Reliability is a markerof common understanding about important constructs and observation protocols are intended to provide a common language andstructure to inform teaching practice. This study suggests the need to focus our efforts on the instructional and interactionalaspects of classrooms through shared conversations and clear images of what teaching quality looks like.

Almost 30 years ago, researchers began documenting the mediocrity of teaching practice. Goodlad (1984) described classrooms inwhich teachers controlled almost all of the discourse and students were not intellectually engaged, were asked few questionsbeyond factual recall, and did not explore ideas in any depth. Studies since then have provided substantial evidence that little haschanged (Gonzales et al., 2008; Horizon Research, Inc., 2000; Rowan, Harrison, & Hayes, 2004). Researchers, policymakers, andcitizens from a range of political perspectives have argued that the mediocre state of U.S. teaching is related to many criticaloutcomes—the economy, the health of our democracy, and our global status (Hanushek & Woessmann, 2011; National Commissionon Excellence in Education, 1983). Thus, if we are to accomplish more ambitious learning for more students, the quality ofinteractions between teachers and students must change.
One increasingly popular approach to improving interactions is to use teacher evaluation to leverage change inside classrooms.Current teacher evaluation approaches are built on assumptions about both how best to improve the teacher workforce and how toimprove an individual teacher’s practices. Focusing on individual improvement, a teacher evaluation system should createinformation (e.g., scores on observation protocols, value-added scores, narratives about areas of strength and areas for growth)that can be used to identify specific teaching practices that need to be strengthened. Improvements in those teaching practiceswill then lead to improvements in student learning. In this paper, we document a fundamental challenge to using teacherevaluation to improve the mediocrity of teaching and learning.

IMPROVING TEACHING AND LEARNING THROUGH TEACHER EVALUATION SYSTEMS
Current policy initiatives are focused on differentiating teachers to identify them in terms of their relative effectiveness asreferenced against measures of student achievement (U.S. Department of Education, 2009). This policy press, and particularly theemphasis on quantitative approaches to rating teachers, has grown out of a deep frustration with the status quo practices ofteacher evaluation. Almost all teachers receive the same evaluation; an unsatisfactory evaluation is a rare event in most schooldistricts. Weisberg, Sexton, Mulhern, and Keeling (2009) demonstrated the lack of differentiation among teachers by schooladministrators in formal evaluation reports, even when administrators acknowledged, in private conversations, the differential
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performance of these same teachers. Weisberg et al. and others (e.g., Glazerman et al., 2011) have made the argument thatschool administrators, for a variety of reasons, do not have the will to make judgments that differentiate teachers, even whenthey can recognize that some teachers are substantially stronger or weaker than others. Other metrics used in the teacherpreparation and compensation arenas (e.g., teacher licensure exams and advanced degrees) also fail to discriminate or relate tostudent performance and are thus suspect as indicators of effectiveness (Wayne & Youngs, 2003). The larger literature showingthat particular teachers are more consistently associated with stronger achievement gains in their students than other teachersoffers the promise of systems that recognize these differences.
In response, new teaching evaluation systems are being designed and implemented by states and districts across the country. Thesesystems vary in many details. For example, some include measures of parent or student perceptions (e.g., Burniske & Meibaum,2012; Ripley, 2012); others include measures of teachers’ professional activities outside of the classroom (e.g., Rhode IslandDepartment of Education, 2011). Despite these differences, at the heart of most systems are two classes of measures—one basedon student achievement and the other based on classroom observation. In this paper, we investigate empirical issues associatedwith using observations to improve teaching quality in middle and high school Algebra I classrooms.
Observations are used as a means of obtaining a direct measure of teaching practice and can generally be described as follows: Aprotocol is structured around a set of domains that describe the core constructs of teaching valued by the protocol (e.g.,emotional support, classroom organization, and instructional support). Each domain is then defined by a set of dimensions ofteaching (e.g., engagement and productivity). Though these dimensions are not intended to overlap, the integrated nature ofteaching and inherent connection among different aspects of teaching typically result in strong correlations among dimensions.Each dimension is assigned scores by a trained observer on a numerical scale that typically has descriptive anchors explainingmost, if not all, of the scale points. Observations of the teacher are made for some specified number of lessons over the schoolyear. For each observation, observers assign scores using the method mandated by the protocol system. In some systems, a fulllesson is observed and scored in its entirety. In other cases, a full lesson is divided into shorter segments of time, and eachsegment is scored. Finally, in some instances, only portions of a lesson are scored. Dimension scores are subsequently aggregatedin some way to determine an overall observation score, or set of domain scores, for the teacher for the year. Often, observationscores are then combined with other information (e.g., value-added estimates and student learning objective scores) to inform asummary impression of the teacher’s effectiveness.
The validity of observation scores can be evaluated through a set of processes and arguments described by Bell et al. (2012). If thepurpose of the observation is to improve teaching, then a number of assumptions would be evaluated to support the validityargument. First, the observation protocol must be able to provide information about different aspects of teaching practice. Forexample, the protocol must define classroom behaviors in such a way that scores and any written notes from the observationprovide useful information about different aspects of teaching, but only to the extent that the validity of inferences made on thebasis of the observation has support.
Second, the protocol should provide a common framework and language for considering and developing teaching. For a frameworkand language to have common meaning among teachers, principals, and administrators within a district, a protocol’s descriptionsof teaching, definitions of terms, and distinctions across levels of quality need to be understood by all participants in the sameway. Do mathematics teachers and their principals have a common understanding of what it means to engage students in deepreasoning about a mathematical concept? Do they agree on whether such reasoning is evident when they look at the same segmentof teaching? Varied research literatures, from teacher learning to education policy and education administration, suggest thateducators lack common understandings of critical teaching practices as well as the behaviors that instantiate a specific type ofpractice (e.g., deep reasoning and conceptual understanding; Cohen, 1990; Grossman & McDonald, 2008; Sherin & Han, 2004).Therefore, discussions of teaching practice within a system will be limited to the extent that such understandings are idiosyncraticand not shared within a community of practice.
In the same way, the potential for using observation protocols to make valid judgments about teaching quality depends, in largepart, on the extent to which different observers make the same judgments about teaching quality, given the same classroomevidence. For a system to be valid, judgments should not be determined by who makes the judgments or when they make suchjudgments. This means that observers should generally agree on what they are seeing and how it should be scored using theobservation system. The degree of observer agreement is one indicator of the extent to which there is a common understanding ofteaching within the community of practice. Finally, it should not matter if a classroom’s observations occurred at the beginning,middle, or end of the school year unless the actual quality of teaching changes during the course of the year.
If observers cannot agree on scores because of a lack of common understanding about aspects of teaching, this should notautomatically be taken as a limitation of the protocol. Instead, the lack of agreement may be a signal that the observers lack theshared understanding that is necessary to move the system forward in productive and coherent ways. Improved reliability overtime may not only result in more accurate scores, but may indicate an increasingly shared understanding of the nature of teachingquality among observers.
To summarize, in order for observations to be valid and useful for improving teaching, at least two basic criteria must be met: Theprotocol must be able to distinguish among different aspects of teaching practice, and stakeholders must have a commonunderstanding of teaching and learning such that who observes or when that individual observes does not unduly influence thescores assigned to the teaching. In this paper, we argue that the validity of scores is not uniform within the observation protocolunder investigation. Observers are more apt to agree on scores for certain aspects of teaching, as represented by domains in theprotocol, than for other aspects. Specifically, the instructional aspects of classroom practice are particularly difficult for observersto see in similar ways. Scores on these aspects of teaching are also more apt to be influenced by who observes the teacher and
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when the teacher is observed. On the other hand, more traditional measures of teaching (i.e., classroom management) are mostreadily understood. We then argue that if the relative lack of agreement is a signal that there is not a shared understanding ofteaching quality on these instructional dimensions of teaching, the ability to improve instructional practices may be particularlychallenging.
RESEARCH QUESTIONS

This study involved observations and other measures of algebra classrooms using the Classroom Assessment Scoring System forSecondary Classrooms (CLASS-S) instrument (Pianta, Hamre, Haynes, Mintz, & La Paro, 2009) to investigate the following questions:
1. To what degree does the classroom observation protocol produce scores that vary across different dimensions of teachingpractice in algebra classrooms? Previous studies of mathematics classrooms have suggested that across most classroomsnationally, aspects of teaching associated with intellectual rigor, cognitive challenge, and sense-making are executedrelatively poorly (Weiss, Pasley, Smith, Banilower, & Heck, 2003). On the other hand, Weiss et al. found evidence thatmathematics classrooms had rated more highly on dimensions of respect for students, student participation, and othermarkers of positive social practices. In this study, we asked whether a classroom observation protocol designed forlarge-scale application was sensitive to and helped provide insight into teaching practices in algebra classrooms.
2. How well are observers able to judge different dimensions of teaching practice? This study explored whether certainaspects of teaching are more or less difficult for observers to judge. Of interest is the extent to which observers makejudgments consistent with expert observers. Also, to what degree do observers’ scores change as they practice scoringand learn to consistently score different aspects of teaching practice?
3. How well are teachers able to evaluate their own teaching practice across different dimensions? We investigate theextent to which teachers estimate the quality of their own teaching on different dimensions of practice. We areinterested in whether teachers’ judgments about their own teaching vary across different aspects of practice, whethertheir judgments align with those of the observation protocol, and if that alignment depends on which aspect of practice isconsidered.

METHOD
STUDY DESIGN
This study is part of the Toward an Understanding of Classroom Context (TUCC) validation project of a relatively new classroomobservation instrument, which was conducted in algebra classrooms (Bell et al., 2012). As part of the TUCC project, teachers andclassrooms were studied with a range of instruments, including a classroom observation protocol measuring classroom interactions;a self-report measure about classroom interactions; several tests of teacher knowledge; value-added scores based on tests ofstudent achievement in algebra; a survey of teacher attitudes about different aspects of teaching; and a survey of student andteacher views about intelligence (Blackwell, Trzesniewski, & Dweck, 2007). This study focuses only on the observation andself-report instruments concerning classroom interactions.
OBSERVATION INSTRUMENT: THE CLASSROOM ASSESSMENT SCORING SYSTEM FOR SECONDARY CLASSROOMS (CLASS-S)
CLASS-S is part of the Classroom Assessment Scoring System, a system of research-based observation protocols (preK, K–3, andsecondary) developed at the University of Virginia that is designed to measure PK–12 classroom interactions (Hamre & Pianta, 2005;La Paro, Pianta, & Stuhlman, 2004; Pianta et al., 2005; Rimm-Kaufman, La Paro, Downer, & Pianta, 2005). CLASS-S measures theTeaching Through Interactions (TTI) model of classroom interaction (Hamre et al., 2013). The TTI model developed from extensivetheoretical and empirical work in preschool and early elementary school classrooms and takes a developmental perspective onteaching and learning, paying particular attention to teacher and student interactions that support academic and emotional growthas well as the purposefulness and productivity of the classroom.
All observation protocols in the CLASS system, including CLASS-S, are built on the same theoretical model and organized aroundthe same three domains of teacher–student interactions: Classroom Organization, Emotional Support, and Instructional Support(Allen et al., 2013). Each domain is assessed by three or four specific dimensions of teacher–student interactions (Figure 1).Specific features of each dimension are indicated by discrete behaviors (and their patterns), and these differ across the protocolsof the CLASS system. For example, having a teacher who is sensitive (e.g., well-calibrated to cues from the student) is importantin both high school and elementary school, but because teachers in these two kinds of schools would demonstrate sensitivitydifferently, the indicators of sensitivity used in the elementary and secondary CLASS protocols differ. In essence, the CLASS systemassumes heterotypic continuity (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003), a concept taken from developmental sciencein which processes remain stable over time although particular manifestations change.
Figure 1. CLASS-S: Domains and Dimensions

Domain Dimension Dimension Description
Emotional Support Positive Climate reflects the emotional connection and relationships among teachers andstudents, and the warmth, respect, and enjoyment communicated byverbal and nonverbal interactions
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Teacher Sensitivity reflects the teacher’s responsiveness to the academic and social/emotionalneeds and developmental levels of individual students and the entire class,and the way these factors impact students’ classroom experiences

Regard for AdolescentPerspectives
focuses on the extent to which the teacher is able to meet and capitalizeon the social and developmental needs and goals of adolescents byproviding opportunities for student autonomy and leadership; alsoconsidered are the extent to which student ideas and opinions are valuedand content is made useful and relevant to adolescents

ClassroomOrganization

Negative Climate reflects the overall level of negativity among teachers and students in theclass; frequency, quality, and intensity of teacher and student negativityare important to observe
Behavior Management encompasses the teacher’s use of effective methods to encourage desirablebehavior and prevent and redirect misbehavior

Productivity
considers how well the teacher manages time and routines so thatinstructional time is maximized; captures the degree to which instructionaltime is effectively managed and down time for students is minimized; it isnot a code about student engagement or about the quality of instruction oractivities

InstructionalSupport

Instructional LearningFormats
focuses on the ways in which the teacher maximizes student engagementin learning through clear presentation of material, active facilitation, andthe provision of interesting and engaging lessons and materials

ContentUnderstanding
refers to both the depth of lesson content and the approaches used to helpstudents comprehend the framework, key ideas, and procedures in anacademic discipline; at a high level, refers to interactions among theteacher and students that lead to an integrated understanding of facts,skills, concepts, and principles

Analysis and ProblemSolving
assesses the degree to which the teacher facilitates students’ use of higherlevel thinking skills, such as analysis, problem solving, reasoning, andcreation through the application of knowledge and skills; opportunities fordemonstrating metacognition (i.e., thinking about thinking), also included

Quality of Feedback
assesses the degree to which feedback expands and extends learning andunderstanding and encourages student participation; in secondaryclassrooms, significant feedback may also be provided by peers; regardlessof the source, focus here should be on the nature of the feedback providedand the extent to which it “pushes” learning

Evidence for the domain structure for CLASS-S is described in Hamre et al. (2013). Each dimension is scored on a scale of 1 to 7.Observers are trained with video anchors and elaborated descriptions of practice at the low (1, 2), middle (3, 4, 5), and high (6, 7)score bands. An example of the scale definition for one dimension appears in Appendix A.
In contrast to traditional observation protocols that focus on teacher actions, CLASS-S is representative of more recent evaluationprotocols that focus on the actions and interactions of both teachers and students. Such protocols raise the question of whetherscores not only reflect the teacher, but also the students in the class. For this reason, we refer to teaching quality rather thanteacher quality (Bell et al., 2012) and report summary findings of observations in terms of classrooms instead of teachers.
Importantly, the domains also differ in the degree to which complex social interactions occur between teachers and students.Dimensions such as Behavior Management and Productivity (dimensions of Classroom Organization) largely capture very discreteactions by individual actors in the classroom. For example, did a student act out or did the teacher have to stop the class tocorrect behavior? Productivity can largely be quantified by time on task and time off task. The Emotional Support and InstructionalSupport domains and constituent dimensions are less directly observed, for they are intended to capture interactions betweenteachers and students and among students. The dimensions of Analysis and Problem Solving and Quality of Feedback, for example,not only include the nature of the teacher’s questions, but also how the students respond and interact with the problems they areworking on. Positive Climate requires judgment of the nature of the emotional tenor within a class.
In this study, lessons were divided into segments. Observers viewed a lesson for 15 minutes, recording evidence perceived asrelevant to one or more dimensions. At the end of 15 minutes, observers assigned scores to each of the dimensions during a7-minute scoring period. Thus, a segment lasted 22 minutes, meaning that a 45-minute lesson consisted of two segments, whilelonger lessons consisted of up to four segments. Each lesson was scored live and video-recorded for later scoring by observers whohad not done the live scoring for that lesson.
Two types of analyses were conducted on these data—analyses of calibration data and analyses of the observational scoring. Foranalyses of the observational scoring, if two observers assigned scores, these scores were averaged to create a segment/dimensionscore. Otherwise, the single observer’s score was used as the segment/dimension score. Segment/dimension scores were thenaveraged across segments to create a set of lesson/dimension scores. Finally, all lesson/dimension scores were averaged acrosslessons to create a classroom/dimension score.
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At each level—segment/lesson/classroom—domain scores were also created, averaging across the respective dimensions describedin Figure 1. Given the domain structure of CLASS-S, results focus on the domain level, although dimension scores are also reported.Internal reliabilities (Cronbach’s alpha) of domain scores are reported in Table 1 at the segment, lesson, and classroom levels.Scores were highly related within each domain, and reliabilities increased as the data were aggregated. Domain scores were morereliable than dimension scores, and classroom scores were more reliable than single lesson scores.
Table 1. CLASS-S: Cronbach’s Alpha by Domain, Live Scoring, All Levels

Level
Domain             Segment            Lesson            Classroom
Emotional Support .83 .86 .90
Classroom Organization .75 .78 .86
Instructional Support .86 .89 .91
SELF-REPORT INSTRUMENT: CLASSROOM ASSESSMENT SCORING SYSTEM FOR TEACHERS (CLASS-T)
The CLASS-Teacher (CLASS-T) (excerpted in Appendix B), also developed at the University of Virginia, is a self-report questionnairethat asks teachers to provide an assessment of their skills on dimensions of CLASS-S. Teachers are asked to rate their skills in eachdimension on a 5-point Likert scale ranging from 1 (Area for Much Growth. This is an area with which I very often struggle.) to 5(Area of Great Strength. This is an area in which I think I do very well.). CLASS-T also asks teachers to identify the most and leastimportant dimensions for teaching. Each participating teacher was asked to complete the instrument one time, and theadministration was distributed so that one quarter of the teachers completed this survey during each quarter of the school year.
DESCRIPTION OF PARTICIPATING TEACHERS AND SCHOOLS
The study included 82 Algebra I teachers in 20 middle schools and 20 high schools in a large urban-fringe district. Participatingteachers, all of whom volunteered to participate, were comparable to the entire pool of Algebra I teachers both in terms ofteacher demographics and in the achievement of students they taught. For each teacher, a single section (e.g., Period 4) wasstudied over the course of the school year. Demographics of study teachers are presented in Table 2.
Table 2. Demographics of Study Teachers
Ethnicity %
African American or BlackAsian or Asian AmericanCaucasian or WhiteHispanic or Latino
Othera

50262014
Highest Education Level %
BA/BS degreeMA/MS degreeMore than one degreeEdD./PhD.

4842101
Years of Full-time TeachingExperience K–12 (%) Mathematics (%) Algebra (%)
0–1 year2–4 years5–10 years11–20 years> 20 yearsNo response

10123323175

10123822135

2121281875
Certificate Type                  %
Alternate route status 8
Standard professional certificates 33
Advanced professional certificate 52
Other/no response 6
a Other ethnicities include Indian, German, Pakistani, and Jamaican.
OBSERVERS AND TRAINING
Six observers, all former secondary public school teachers, were originally part of the study. However, one observer left very earlyin the study, leaving the project with five observers who completed the vast majority of live observations and all of the videoobservations. The observers underwent extensive CLASS-S training that included a certification test, weekly calibration tests, andconference calls to discuss calibration results.
All observers had been secondary public school teachers for at least two years. Three taught in the state’s public schools for atleast some of their teaching experience, and one worked as a professional developer in the state’s schools. Two of the five
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previously taught in the study’s school district. Four of the observers had experience teaching secondary mathematics, and thefifth observer taught English language arts.
Once scoring began, weekly calibration sessions were held. The calibration process was designed to ensure observers assignedscores that accurately reflected the quality of interactions seen in the video. To do this, videos that had been scored live as a partof the study were selected for calibration and scored by three “master coders” who were members of the CLASS-S developmentteam at the University of Virginia. These individuals were selected by authors of the measure, were highly experienced withCLASS-S, typically led training and scoring efforts for CLASS-S, and were designated as master coders for the project. The CLASS-Sauthors reported very high agreement of the master coders with measure authors (over 90% within 1 scale point). For eachcalibration video, at least two master coders rated all of the segments of the lesson and then reconciled any discrepancies bydiscussing their codes and resolving any disagreements. These reconciled codes constituted master codes and are the project’sbest attempt at developing a surrogate for true scores. Master codes for segments were aggregated in the same way as inoperational scoring to create master lesson scores.
In the next step of calibration, observers coded the same video lesson the master coders did. After submitting codes for review,observers were given the master codes and participated in a telephone discussion led by one of the project’s principalinvestigators. Weekly calibration discussions focused on the discrepancies between the master codes and observer codes for eachvideo and worked to clarify observer understandings of the CLASS-S scoring procedures and rubrics. These weekly calibrationdiscussions continued throughout the project until all the lessons had been scored according to the scoring design. Although therewas some small variability, observers participated in approximately 30 calibrations each, including approximately 60 segments and30 lessons. Observational scores on the calibration videos collected before the telephone discussion serve as the basis of ourassessment of rater agreement.
OBSERVATIONS
Each classroom was observed 4–5 times over the course of the 2009–2010 school year. Every observation was coded and scored live(i.e., during the observation). In addition, all observations were video recorded. All videos were coded and scored by twoindependent observers, while 36% of the live observations were double coded.
Scoring was designed so that observers were evenly distributed across classrooms and no observer scored the same lesson in bothlive and video modes. Having multiple observers across the lessons mitigated scoring errors attributable to differences in theseverity with which particular observers assigned scores. Elaborated detail on the scoring design is presented in Casabianca,McCaffrey, Gitomer, Bell, and Hamre (2013).
Casabianca et al. (2013) reported the results of comparing live and video observations from this study. Though results are highlycorrelated, the live scores are somewhat more reliable. Therefore, for parsimony of presentation, this study focuses on the resultsfrom the live observation data.
The one exception is that we consider results from the video scoring in the analysis of changes in scoring consistency over time. Inlive scoring, not only do observers become more experienced over time and regular calibrations, but the teaching itself maychange over the school year. Therefore, changes in live scores inherently confound changes in scoring behavior with changes inteaching. However, the study’s video scoring avoided this confound by scoring videos in an order that was not systematicallycorrelated with the day of the school year. By separating out any day-of-year effects, we were able to directly estimate changes inobservers’ rating behavior.
RESULTS
To what degree does the classroom observation protocol produce scores that vary across different dimensions of teaching practicein algebra classrooms? In this analysis, we consider scores in light of the descriptions of teaching articulated in the CLASS-Sprotocol. These descriptions give meaning to the nature of effective teaching on each of the respective dimensions, and thesedescriptions are independent of the distribution of scores for any sample or population of classrooms. Thus, when scores are saidto differ between one dimension or domain and another, the reference is always to the protocol’s respective description and scaleonly. No other kinds of comparisons of relative quality are implied.
Mean lesson- and classroom-level dimension and domain scores and standard deviations are shown in Table 3. Not surprisingly, thevariance is greater for lesson-level scores than for classroom-level scores. The Figure 2 boxplots display the distribution of domainscores at the classroom level. While mean scores vary across domains, the range of scores within domains is fairly narrow.
Table 3. CLASS-S: Descriptive Statistics by Domain and Dimension, Live Scoring, Lesson and Classroom Levels

Lesson Classroom
Mean SD Mean SD

Domains
Emotional SupportClassroom OrganizationInstructional Support
Dimensions

4.005.673.61
0.950.840.98

4.055.703.64
0.650.630.56
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Positive Climate 4.32 1.14 4.39 0.87
Teacher Sensitivity 4.39 0.95 4.43 0.64
Regard for Adolescent Perspectives 3.29 1.13 3.33 0.61
Negative Climate (Inverted) 6.52 0.70 6.54 0.48
Behavior Management 5.17 1.22 5.21 0.95
Productivity 5.34 1.02 5.35 0.62
Instructional Learning Formats 4.00 0.89 4.03 0.56
Content Understanding 4.11 1.00 4.15 0.61
Analysis and Problem Solving 2.57 1.27 2.60 0.65
Quality of Feedback 3.75 1.34 3.79 0.70

Figure 2. Boxplots of CLASS-S domain scores at the classroom level. The circles represent observations outside the standarddeviation range.

Mean scores for Classroom Organization are relatively high on the CLASS-S scale. Paired-sample t-tests were conducted to comparescores for Classroom Organization with scores for the other two domains. There were significant differences found in the t-tests:with Emotional Support, t (81) = 34.21, p < .01; and with Instructional Support, t (81) = 38.88, p < .01. Given that a score of 4defines the middle of the scale, there are very few lessons that fall below the midpoint. Behavior Management in these classroomsis good, and students are productive in that they are engaged in the assigned instructional tasks with little downtime within andbetween activities. Very few instances of Negative Climate were observed. The vast majority of scores falls in the 5–7 range.
Mean scores for Emotional Support fell in the midlevel range. Support for the social and emotional needs of students as measuredby CLASS-S is, on average, modest. The vast majority of dimension scores fall within the 3–5 range. The lowest scores, which came
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in the Regard for Adolescent Perspectives dimension, reflect, in part, a lack of establishing a connection between algebrainstruction and the lives of students.
Although scores on the Emotional Support domain were only modest, they were still higher on average than scores for InstructionalSupport. The paired-sample t-test between scores for Emotional Support and Instructional Support was significant, t (81) = 10.50, p< .01. Among the dimensions of Instructional Support, mean scores for the Instructional Learning Formats and ContentUnderstanding dimensions are midlevel on the scale. The scores are lower on the Quality of Feedback dimension, which assesses iffeedback will enhance student learning. The scores are lowest for the Analysis and Problem Solving dimension, suggesting thatraters did not find evidence of the higher level reasoning skills described in the CLASS-S protocol. Scores on this dimension fallwithin the 2–4 range, the lower end of the CLASS-S scale.
In order to assess the degree to which experience might shape CLASS-S scores, we conducted a series of checks that examined therelationship of teaching experience and algebra teaching experience to the observation scores. We found no evidence ofsystematic relationships and, therefore, do not consider the effects of experience in the remainder of the paper.
How well are observers able to judge different dimensions of teaching practice? We evaluate observer agreement in a number ofways. The CLASS-S system treats agreement as having scores that are within one point of each other. Thus, if one observer assignsa score of 3 and another assigns a score of 4, the scores are judged to be in agreement. As described above, we assessed theaccuracy of ratings by comparing observers’ scores to the master codes. Comparing to master codes avoids the problem of findinghigh rates of agreement among observers because all observers are making similar errors. Agreement with the master codes meansobservational raters can produce scores of teaching as the CLASS-S instrument intends.
Table 4 displays agreement at the segment and lesson levels for CLASS-S domains and dimensions. For segment levels, we reportexact agreement (the two raters give the same score) as well as adjacent agreement (the raters differ by at most one point) rates.We include the latter measure, given the calibration and certification procedures used in the CLASS-S system. Lesson-levelagreement was calculated by rounding the scores averaged over segments to the nearest score point and then comparing theobservers’ and master coders’ rounded scores. Agreement rates were then averaged across all observer-master coder pairs. Theagreement criterion of being within one point for lesson-level scores averaged across segments is displayed in addition to theintraclass correlation (ICC), a correlation that summarizes the similarity of data that is organized into groups.
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Table 4. Consistency of Observer and Master Codes
% Agreement Segment%1 Off Agreement ICC Lesson%1 Off Agreement ICC

Domains
Emotional Support
Classroom Organization
Instructional Support

Dimensions

Positive Climate
Teacher Sensitivity
Regard for Adolescent Perspectives

Negative Climate (Inverted)
Behavior Management
Productivity

Instructional Learning Formats
Content Understanding
Analysis and Problem Solving
Quality of Feedback

32.7
48.1
29.3

30.2
31.0
36.9

67.3
37.9
39.0

29.7
27.3
32.3
28.0

75.4
87.2
73.5

70.3
76.3
79.7

96.3
92.1
82.0

78.3
70.9
80.7
69.0

0.35
0.39
0.33

0.25
0.35
0.44

0.38
0.49
0.38

0.33
0.32
0.35
0.31

77.4
90.5
75.5

73.4
79.0
79.8

95.1
96.5
86.7

83.9
70.6
83.2
72.7

0.33
0.43
0.29

0.23
0.32
0.44

0.40
0.51
0.43

0.36
0.28
0.34
0.27
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Agreement rates, using either agreement metric, are consistently higher for the Classroom Organization domain. Agreement ratesare also slightly higher at the lesson level than at the segment level. Emotional Support and Instructional Support adjacentagreement rates are not significantly different from each other. The ICCs for all three domains are quite modest, however,suggesting that observers and master coders are not consistently rank ordering segments and lessons in similar ways. Given thehigh rates of adjacent agreement, the modest ICCs may reflect the relatively narrow distribution of scores for each domain. Thatis, while master coders and observers seem to be assigning scores within one point of each other, most especially for ClassroomOrganization, there is not highly consistent agreement in the ordering of individuals within a narrow range of scores.
The second way we examine rater judgment is to consider the stability of ratings over time. To what extent do observers’judgments change over time, presumably as they become more skilled through more experience as well as through weeklycalibrations? To explore this question, Casabianca et al. (in press), as part of the TUCC project, examined changes in observerscores over the course of the school year.
Looking simply at the time trend of when in the school year the observation took place, Emotional Support and InstructionalSupport scores from both live and video observations decreased across days. Scores for Classroom Organization were fairly constantover time. Live scores showed a steeper decline than video scores. In fact, the decreasing trend for video scores by lesson date didnot attain significance.
However, these trends conflate two possible sources of difference in scores: changes in observers’ use of the rating scale over timeand changes in the teaching and classroom interactions over time as the school year progresses. To separate trends due to observerchanges rather than changes in teaching, Casabianca et al. (2013) plotted scores from videos versus the scoring date rather thanthe video capture date (Figure 3). Classroom Organization scores did not vary with the observers’ experience in scoring. However,scores for the Emotional Support and Instructional Support domains declined during the first part of the scoring with a slight trendupward in scores on these domains at the end of the study (around 110 days, as shown in Figure 3). In models for video scores thatincluded trends for both the day the lesson occurred and the day it was scored, trends in Classroom Organization were notsignificant for the day the lesson occurred nor the day it was scored. For Emotional Support and Instructional Support, the trendsin the day the lesson was scored were significant, but trends in the day the lesson occurred were not. Hence, the visual trends inFigure 3 result from changes in how the raters were scoring the observations across the school year, not from real changes inteaching.
Figure 3. Time trends for video observations by date scored (Casabianca et al., in press)
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Thus, there is evidence of changes in how teaching was scored on the Emotional Support and Instructional Support domains acrossthe school year, with the highest levels in the first quarter of the year and the lowest levels in the second semester. Observers’ useof the score scale is distinct from changes in teaching, with observers tending to score teaching lower as the school year progressesup to about the 180th day of scoring; the scores tended to move up again, although they remain below the initial values.
How well are teachers able to evaluate their own teaching practice across different dimensions? Teacher self-report data on theCLASS-T instrument are presented in Figure 4. The CLASS-T and their CLASS-S analogs are given. Proportions of responses in each ofthe five categories from much growth to great strength are given.
Figure 4. Distribution of ratings on each of the CLASS-T dimensions (with corresponding CLASS-S dimension)
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Interestingly, the patterns for self-reports are quite different from the CLASS-S observations. First, a one-way analysis of varianceshowed that there were differences in ratings among the eight CLASS-T dimensions, F (7,616) = 6.96, p < .01. A series of Bonferronitests was used to compare each of the ratings. Teachers tended to rate themselves higher on Positive Climate and ContentUnderstanding and somewhat lower and more similarly on the remaining dimensions. Positive Climate self-ratings were greater (p <.01) than those for all dimensions except Content Understanding. Content Understanding ratings were significantly higher (p <.05)than all of the other dimensions except Analysis and Problem Solving, Content Understanding, and Behavior Management (marginalp < .06). There were no significant differences across domains in teachers’ average self-rating, in contrast with the CLASS-Sfindings where differences across domains were large.
In order to determine the degree to which teachers and external observers evaluated teaching practice similarly, we compared thescores they gave on the CLASS-T self-reports with the CLASS-S observation scores. To facilitate the comparison, we convertedCLASS-T scores from a 5-point scale to a 7-point scale. Of course, because these measures are on different scales, the magnitudeof scores on CLASS-S and CLASS-T is not directly comparable. The interactions between domains and measures are of interest.Therefore, we tested if the differences across domains identified by observers were similarly identified by teachers. We thencompared individual teachers’ self-reports to the scores raters gave, based on the live coding.
A repeated measures analysis of variance showed that there was a significant test by domain interaction, F (1,77) = 15.32, p. <.01.While mean scores on CLASS-T domains did not differ from each other, they varied substantially for CLASS-S. Given the use ofdifferent scales on the two instruments, it is the relative comparisons of domain scores by instrument rather than absolute scoresthat is of most interest. This interaction can be seen graphically in Figure 5. In relative terms, teachers seem to underestimatetheir abilities in Classroom Organization and overestimate their abilities on Emotional Support and Instructional Support.
Figure 5. Mean domain classroom-level scores for CLASS-S (observation) and CLASS-T adjusted scores (self-report)
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Correlations provide another way of understanding the relationship between these two measures. Table 5 presents correlations forlive scoring on CLASS-S with CLASS-T. The strongest correlation is for Classroom Organization—teachers whose classrooms areobserved to be strong in Classroom Organization also tend to rate themselves as having strength in that domain. There is asignificant, although lower, correlation for Emotional Support. What is of greatest interest is that there is no relationship betweenobservations and self-reports in the Instructional Support domain. Teachers whose classrooms have strong observation scores ratethemselves just as highly as teachers who have weak observation scores. Patterns are highly similar for both live and video-basedscores.
Table 5. Pearson Correlations of Live CLASS-S Scores and CLASS-T Scores
CLASS-S CLASS-T

Emotional Support Classroom Organization Instructional Support
Emotional Support .28* .27 -.08
ClassroomOrganization .26*  .50** -.02
Instructional Support .26* .23* -.06
Notes. * p < 0.05. ** p < 0.01

DISCUSSION
In order for teacher evaluation to improve interactions in classrooms, at a minimum, protocols must be able to distinguish betweendifferent aspects of practice, and observers must be able to agree across time on how specific instantiations of teaching andlearning should be scored by the protocol. This study identifies a critical challenge for teacher evaluation policy if it is to improveteaching and learning at scale. The challenge is that the aspects of teaching and learning that appear most in need ofimprovement on CLASS-S are those that are the hardest for observers to agree on and those that teachers external reviewers viewmost differently. Although this challenge is consistent with the patterns of observation scores and observer agreement statistics ina number of recent studies considering similar data (Bill and Melinda Gates Foundation, 2012), it is not insurmountable.
Consistent with studies of CLASS across grade levels, subject areas, and contexts (Hamre et al., 2013), we find evidence that theCLASS-S protocol can distinguish among different dimensions of classroom interactions. As others have reported on variousobservation protocols (Bill and Melinda Gates Foundation, 2012; Sartain, Stoelinga, & Brown, 2011), we find that scores are

Print Article http://www.tcrecord.org/PrintContent.asp?ContentID=17460

13 of 19 1/12/2016 3:58 PM



generally lower for dimensions associated with the instructional aspects of classroom interactions, which are also ones that involvecomplex interactions among individuals in the classroom. The algebra classrooms that were part of this study were generally wellmanaged, and there were relatively few instances of substantial misbehavior or Negative Climate. Further, students generally wereon-task and doing what was asked of them.
On the other hand, scores for the Emotional Support domain were lower, largely because of low scores on the Regard forAdolescent Perspectives dimension. Given CLASS-S criteria, there was modest evidence of allowing for student autonomy orleadership or for making content relevant to the adolescents’ own experiences. Students also had little opportunity to expressideas and opinions.
Instructional Support domain scores were lowest. According to the CLASS-S criteria, there was very little evidence that classroomssupported student development and used higher order thinking skills, including analysis, problem solving, reasoning, and creationthrough the application of knowledge and skills.
For all three domains and across dimensions, the striking result was the relative homogeneity of practice. Scores, by and large,tended to be distributed close to the mean score for a dimension, though means did vary substantially by dimension. Scores werehighest for dimensions that could be more easily characterized by simple counts of discrete actions or attention to the timing ofinteractions in the classroom. We also found that scores were relatively consistent across the school year, once changes in scoringpractices by observers were taken into account.
We found that well-trained and regularly calibrated observers had a more difficult time making judgments for the EmotionalSupport and Instructional Support domains than they did for the Classroom Organization domain. Agreement with master coderswas highest for Classroom Organization. We also found that observers became more stable in their scoring more quickly for theClassroom Organization domain. There was a much more substantial learning curve for the other two domains, in which scoreschange substantially over time. Allen et al. (2013) observed similar patterns of rater agreement for CLASS-S. Though their studyreported overall higher levels of agreement, the trends across domains were the same, suggesting that these patterns ofagreement are robust across multiple studies.
Finally, we found that teachers’ perceptions of the level of their practice were more aligned with those of external observers onthe Classroom Organization domain. There was no relationship between the observed quality of Instructional Support in teachers’classrooms and their self-perception of their performance. There was a modest but significant relationship between perceptionsand observed scores for the Emotional Support domain.
To summarize, the classroom interactions most in need of attention were the same ones that observers experienced the mostdifficulty scoring accurately and that teachers had the most difficulty evaluating in the same way external observers evaluatedthem. If this finding is true in other settings, we must consider how to work on this instructional challenge. What do we alreadyknow that can make it more likely that the implementation of teacher evaluation policy will be successful?
As a starting point, it is worth noting that recent experimental and observational work suggests that using observation protocols toimprove teachers’ practice has resulted in improvements in teaching. For example, Taylor and Tyler’s (2011) recent findings fromCincinnati’s teacher evaluation system suggest that teachers improve their teaching practices in anticipation of the year in whichthey are evaluated by external observers and continue to improve after that evaluation year.
Though researchers are only able to speculate on what mechanism causes this improvement, experimental data suggests thatteachers can improve their observation scores when they are taught the observation protocol and work with a coach around shortvideos of their own teaching practice (Allen, Pianta, Gregory, Mikami, & Lun, 2011). In the My Teaching Partner program studied byAllen et al. (2011), teachers are taught the CLASS domains and dimensions. Over the course of the year, teachers go throughmultiple sharing and feedback cycles in which they share video clips from their classroom with a remote coach. After that video isscored, the teacher and coach, interacting almost exclusively online, discuss ways to improve specific aspects of the teacher’spractice. Observations indicate that teachers make significant changes in their practice following a year of coaching, and thesechanges lead to improvements in student learning in the subsequent year (Allen et al., 2011).
If we look beyond the nascent literature that uses observation protocols as a primary way to improve practice, there is evidencethat teachers can improve instructional aspects of their teaching, which, in turn, leads to improvements in student achievement(Yoon, Duncan, Lee, Scarloss, & Shapley, 2007). Though there is disagreement about what professional development must contain,effective professional development is generally viewed as content specific, intensive, and coherent, and it requires active learningand collective participation (Desimone, 2011). Many researchers have documented the challenges associated with professionaldevelopment (e.g., Opfer & Pedder, 2011), and we should expect those lessons will apply to the implementation of teacherevaluation policies. Specifically, teaching will only change when teachers learn new things and have the support they need tosuccessfully implement their new knowledge and skills. Thus, if past is prelude, teacher evaluation policy will need to pay carefulattention to providing effective professional development that is aligned with teachers’ specific learning needs.
In addition to suggesting the need to link specific areas of weakness to appropriate learning activities, this research suggests weneed to think more carefully about the validity and interpretation of observation data in formal teacher evaluation systems.Except for one person, the observers in this study were former mathematics teachers; the other observer had experience usingmathematics in other contexts. Observers were also highly trained and calibrated on a weekly basis, with ongoing feedback.Further, they conducted ratings on an almost full-time basis over the course of the project. Finally, these observers did not haverelationships with the teachers in the study and, therefore, did not have to make judgments in the context of being a supervisor or
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coworker. All of this suggests that the individuals who conducted observations in this study were operating in a supportivecondition for providing high-quality ratings, a condition likely to be more supportive than existing contexts. For example,principals will likely have the greatest responsibility for teacher evaluation. Yet, the organizational demands on their time (Horng,Klasik, & Loeb, 2009) leave little space for the kind of evaluation processes that new systems demand. This need not mean thatscores assigned by observers who are supervisors or coworkers have to be inferior to the ones assigned here. However, it doesmean that teacher evaluation policies will have to pay careful attention to the training and calibration observers undergo.
Reliability of scores is not simply a psychometric hurdle. It is a marker of common understanding about important constructs, andwhat constitutes successful accomplishment with respect to those constructs. If such understanding does not exist, then it isdifficult to imagine how pre-service and in-service teachers can effectively be supported. Observation protocols such as CLASS-Sare intended to provide a common language and structure to inform teaching practice. However, if teachers, principals,administrators, and teacher educators hold idiosyncratic views of teaching practice, then any observation tool is likely toperpetuate the kinds of focus and discussions that already exist. In general, teaching does not have such shared understandings(e.g., Grossman & McDonald, 2008). Commonly held definitions of teaching quality are rare (Goe, Bell, & Little, 2008). Further,discussions grounded in actual artifacts of practice (e.g., clips of classroom interactions, conversations about student work) havehistorically been rare or limited to small subsets of professionals such as the elementary faculty in a single teacher educationprogram or a grade-level team within a middle school. In order for teacher evaluation policy to be successful, it will have to beimplemented in such a way that a common language and understanding of teaching is fostered. If shared understandings are thentied to the scoring criteria of the observation protocol, the second part of the instructional challenge can be addressed. Observerswill be more likely to score reliably, and teachers will have views of their own instruction that are more consistent with those ofexternal observers.
Of course, reliability can also be improved by constraining observation systems to those aspects of teaching that are most readilyjudged in a reliable manner. This research suggests that doing so might skew definitions of teaching in ways that would privilegethose things that are easily observed and/or readily counted. However, doing this would also lead to observation systems thatignore critical features of teaching. While good classroom organization is a necessary condition for effective teaching, it is notsufficient to result in improved practice (Doyle, 1986). Effective teaching is characterized by the kinds of instructional interactionsthat are measured by dimensions in the Emotional Support and Instructional Support domains.
These findings also indicate that the historic tendency to give high and undifferentiated evaluations to teachers may not simply bea matter of institutional and administrative will, as suggested by recent reports and policy statements (e.g., Glazerman et al.,2010; Weisberg et al., 2009). If observers feel unsure of judgments about instruction and instead focus on aspects of classroomorganization, then they are likely to legitimately evaluate teaching as being much more successful than they would if accuratejudgments of the more instructional dimensions of teaching were also taken into account.
We are at a critical junction in the history of our profession. Never before has there been such strong federal intervention intomany areas of education (Sykes & Dibner, 2009). Current teacher evaluation policies press us to be specific about the strengths andweaknesses in our classrooms. The implementation of the Common Core State Standards (National Governors Association [NGA]Center for Best Practices & Council of Chief State School Officers [CCSSO], 2010) provides a fresh opportunity to engage in acollective conversation about what cognitively complex student work looks like and how classroom interactions can make thatwork more successful for more students. The general weakness of teaching practice noted by Goodlad (1984) and confirmed byothers can be identified and described using classroom observation methods. This study suggests the need to focus our efforts onthe instructional and interactional aspects of classroom instruction through shared conversations, supported by clear images aboutwhat teaching quality looks like and how best to improve it through professional learning.
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Appendix A. Excerpt From Classroom Assessment Scoring System for Secondary Classrooms(CLASS-S)
From Classroom Assessment Scoring System (CLASS), secondary manual (p. 21), by R. C. Pianta, B. K. Hamre, N. J. Haynes, S. L.Mintz, & K. M. La Paro, 2009, Charlottesville, VA: University of Virginia Center for Advanced Study of Teaching and Learning.Copyright 2009 by Robert Pianta and Bridget Hamre. Reprinted with permission.
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Positive Climate reflects the emotional connection and relationships among teachers and students, and thewarmth, respect, and enjoyment communicated by verbal and nonverbal interactions.
Low (1, 2) Mid (3, 4, 5) High (6, 7)

Relationships
• Physical proximity• Peer interactions
• Shared positive affect• Interest in each others’ lives
• Social conversation

There are few, if any,indications that theteacher and students enjoywarm, supportive, andrespectful relationshipswith one another.

There are some indicationsthat the teacher andstudents enjoy warm,supportive, and respectfulrelationships with oneanother.

There are manyindications that theteacher and studentsenjoy warm, supportive,and respectfulrelationships with oneanother.
Positive affect
• Smiling
• Laughter• Enthusiasm

There are few, if any,displays of positive affectamong the teacher andstudents.

There are some displays ofpositive affect among theteacher and students; atother times theseinteractions are not evident.

There are frequentdisplays of positiveaffect among the teacherand students.

Positive communications
• Positive comments• Positive expectations

There are rarely, if ever,positive communicationsamong the teacher andstudents.

There are sometimes positivecommunications among theteacher and students; atother times theseinteractions are not evident.

There are frequentpositive communicationsamong the teacher andstudents.
Respect
• Respectful language• Use of each others’ names
• Warm, calm voice• Listening to each other
• Cooperation

The teacher and studentsrarely, if ever,demonstrate respect forone another.

The teacher and studentssometimes demonstraterespect for one another.
The teacher and studentsconsistently demonstraterespect for one another.

Appendix B. Excerpt From Classroom Assessment Scoring System—Teacher (Class-T)

From My areas of strength and growth (pp. 2–3), by B. K. Hamre, 2008, Charlottesville, VA: University of Virginia. Copyright 2008by Bridget Hamre. Reprinted with permission.
1. Using time productively. Productive classrooms are like “well-oiled machines”—students in these classrooms know what theyshould be doing and always have something to do. In productive classrooms, teachers maximize instructional time throughout eachclass period. Teachers prepare for instructional activities in advance so that all materials are ready and accessible. In the face ofinevitable distractions, such as someone entering the room or school announcements, teachers keep the students’ focus on theactivity at hand with quick redirections. Teachers minimize time spent on managerial tasks such as recording attendance orchecking homework and put students in charge of some managerial tasks. Teachers transition smoothly from one activity toanother.

• Area for Much Growth. This is an area in which I very often struggle.• Area for Growth. This is an area in which I most often struggle but occasionally feel I do well.• Area of Strength and Growth. Sometimes, I do very well in this area. Other times, it is more of a struggle.• Area of Strength. This is an area in which I think I do well most of the time but occasionally struggle.• Area of Great Strength. This is an area in which I think I consistently do very well.
2. Getting students to think deeply and critically. Teachers who help students think deeply and critically ask students to reasonand problem solve. They ask many how and why questions. Teachers provide many opportunities for students to analyze andsynthesize information. Teachers ask students to identify problems and generate multiple solutions to those problems. Teachersalso help students learn to think by regularly modeling and encouraging students to “think out loud.”

• Area for Much Growth. This is an area in which I very often struggle.• Area for Growth. This is an area in which I most often struggle but occasionally feel I do well.• Area of Strength and Growth. Sometimes, I do very well in this area. Other times, it is more of a struggle.• Area of Strength. This is an area in which I think I do well most of the time but occasionally struggle.• Area of Great Strength. This is an area in which I think I consistently do very well.
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