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Abstract 

We investigated the alignment between a teacher survey self-report measure and classroom 

observation measure of ambitious mathematics instructional practice among teachers in two 

urban school districts using two different standards-based mathematics curricula. Survey reports 

suggested mild differences in teachers' instructional practices between the two districts, whereas 

observation ratings indicated starker differences. That said, teachers' survey and observer ratings 

were significantly correlated in both districts. Significant predictors of survey-observation 

alignment included teachers' grade level, Mathematical Knowledge of Teaching, cognitive 

demand, and – in one district only – teachers' adherence to the surface-level aspects of their 

mathematics curriculum. Qualitative analyses suggested that teachers' survey-observation 

alignment could be a function of their interaction with colleagues who provided instructional 

models against which they could gauge the extent of their standards-based instruction. Our study 

has implications for research on instructional practice, as well as for school district policies to 

support and evaluate teachers. 
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Introduction 

Teachers’ self-report measures of their instructional practices are used in a wide variety 

of education studies, from research on how professional development shapes teachers’ 

instructional practices (Penuel, Fishman, Yamaguchi & Gallagher, 2007) to studies that take into 

account “fidelity” to particular curricula in order to gauge curricular effectiveness (Agodini, 

Harris, Atkins-Burnett, Heaviside, Novak & Murphy, 2009) or tie implementation to student 

achievement (Gamoran, Porter, Smithson & White, 1997). Although other methods of teacher 

self-report like teacher logs likely capture more about teachers’ practice than surveys (Rowan & 

Correnti, 2009; Stecher, Le, Hamilton, Ryan, Robyn & Lockwood, 2006), surveys are a popular 

method for gathering data about instruction because of their low cost and ease of administration.  

Despite their continued use, surveys are not always an accurate measure of what teachers 

do. Studies present a particularly mixed picture about the accuracy of surveys in the case of 

teachers’ reports about their ambitious instructional approaches associated with mathematics 

standards (Mayer, 1999; Ross, McDougall & Hogaboam-Gray, 2003; Spillane & Zeuli, 1999; 

Stecher, Le, Hamilton, Ryan, Robyn & Lockwood, 2006). Such approaches – exemplified by 

National Council of Teachers of Mathematics (NCTM) Principles and Standards for School 

Mathematics (2000) – are embodied in a variety of widely used standards-based mathematics 

curricula that emphasize conceptual understanding, mathematical reasoning and communication, 

and problem solving (e.g., Connected Mathematics, Investigations, Everyday Mathematics). In 

this paper, we refer to these instructional approaches as “ambitious,” “reform” or “standards-

based” practices to distinguish them from conventional approaches that have typically focused 
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on procedures and exercises for students to practice those procedures (Stein, Remillard & Smith, 

2007).  

Research indicates that teachers tend to overestimate the extent of more ambitious, 

standards-based instructional practices (Burstein, McDonnell, van Winkle, Ormseth, Mirocha & 

Guitton, 1995; Mayer, 1999; Ross et al., 2003). Additional studies suggest that inaccurate self-

reports may be related to the challenges teachers face in understanding the deeper content and 

pedagogy associated with standards-based practices (Cohen, 1990; Spillane & Zeuli, 1999) and 

differences in understanding and use of mathematical language among researchers and teachers 

(Hill, 2005). Rather than teaching algorithms and monitoring students’ procedural uptake and 

practice of those algorithms, standards-based instruction calls for the use of cognitively 

challenging instructional tasks and requires teachers to attend carefully to student reasoning and 

work to scaffold students’ partial understandings toward increasingly sophisticated mathematical 

ideas (Lampert, 1990; Stein, Engle, Smith & Hughes, 2008). Understanding and enacting such 

instruction requires intensive training and support (Ball & Cohen, 1996; Cohen & Hill, 2001).  

The responsibility for ensuring that teachers are prepared to teach in these new and 

demanding ways has fallen primarily to districts. District and school leaders make a wide array 

decisions about teacher training and support, including the provision of professional 

development and coaching, curricula, and time for teachers to collaborate with colleagues 

regarding instruction (Hightower, Knapp, Marsh & McLaughlin, 2002; Marsh, 2000; Spillane, 

Diamond, Burch, Hallett, Jita & Zoltners, 2002). These decisions shape the quality of teachers’ 

learning opportunities (Stein & Coburn, 2008; Supovich 2006) and the depth to which they 

understand and can implement the main tenets of standards-based reform (Stein & Kaufman, 

2010). Because district context likely shapes teacher understanding about standards-based 
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reforms, and because that understanding has been associated with the accuracy of teachers’ self-

reports (Cohen, 1990; Spillane & Zeuli, 1999), we hypothesize that district context plays a role 

in shaping how closely teachers’ survey responses correspond to observations of their actual 

instruction.  

Purpose of this Study 

The purpose of this study is to examine the alignment between elementary teachers’ 

survey reports and observation ratings of ambitious mathematics instructional practices in two 

urban school districts that provided very different opportunities for teacher learning. By situating 

our investigation of teachers’ survey responses in differing district contexts, we aim to examine 

the veracity of the above hypothesis: that district context shapes teachers’ capacities to respond 

accurately to survey measures. To our knowledge, no other studies have contrasted accuracy of 

survey responses in differing school district contexts.  

Our results suggest differing patterns in survey-observation alignment for each district 

and provide both quantitative and qualitative evidence regarding the factors associated with that 

alignment. These results have implications for researchers gathering data about teachers’ 

instruction, as well as district policymakers, and our study underscores the need for better self-

report measures of teachers’ instruction. 

Review of Relevant Literature 
 

Teachers Approximate the Frequency, But Not Quality, of Standards-Based Instructional 
Practices 
 
 Teachers have been shown to accurately approximate the frequency of instructional 

practices associated with ambitious, standards-based mathematics reform in a survey self-report 

(Mayer, 1999; Ross et al., 2003). Using small samples of teachers, both Mayer (1999) and Ross 

et al. (2003) found that teachers with higher self-reports on the frequency of standards-based 
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practices tended to engage in those practices more often in the classroom. Although Mayer 

(1999) found that teachers over-estimated their alignment with “NCTM-like” approaches to 

mathematics teaching, they “did so systematically, maintaining their position relative to one 

another” (p. 449), which enabled identification of teachers who engaged in NCTM-like 

approaches more than others. Burstein et al. (1995) similarly found that although teachers over-

reported standards-based instructional goals like “raising questions and formulating conjectures,” 

they were often within one survey response category (e.g. almost every day, once or twice a 

week, once or twice a month) of the actual time they spent on given instructional goals.  

 While teachers give somewhat accurate, if inflated, reports about the frequency of their 

ambitious instructional practices, they are less likely to provide accurate reports about the quality 

of these practices (Spillane & Zeuli, 1999; Stecher et al., 2006). For example, Spillane and Zeuli 

(1999) studied 25 teachers who reported frequent use of standards-based practices and found that 

only four of those teachers taught in ways that approximated the "spirit of the mathematics 

reforms" (p. 19). In Stecher et al. (2006), teachers’ survey reports of their reform mathematics 

practices had little correlation with observation measures of the quality of those practices.  

How Teachers’ Understanding and Environmental Constraints Could Play a Role in 
Survey-Observation Alignment 
 
 What accounts for teachers’ tendency to overestimate the extent of their standards-based 

mathematics practices? One obvious explanation is that such practices are socially desirable, 

especially in the context of district standards-based reforms, and thus teachers deliberately over-

report such practices. Research suggests two additional possibilities: teachers may give 

inaccurate self-reports because (a) they lack a deep understanding of tenants of the standards-

based reform; or (b) they report what they’d prefer to be doing, rather than what they actually are 

doing.  
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 Some studies indicate that teachers may believe – and thus report – that they are engaging 

in standards-based practices when they are doing so superficially or not at all because they do not 

have a complete understanding of the reform (Cohen, 1990; Spillane & Zeuli, 1999) or do not 

understand the reform in the same way as researchers who are measuring it (Hill, 2005). A now-

classic example is Cohen’s 1990 case study of “Mrs. Oublier.” While Mrs. Oublier 

communicated her enthusiastic engagement in standards-based mathematics reforms, 

observations of her teaching indicated only surface adherence to standards-based reforms, with 

class discussions consisting of rapid-fire, teacher-led exchanges with little sharing of student 

thinking. Similarly, the 21 out of 25 teachers in Spillane and Zeuli’s (1999) study who reported 

high use of standards-based practices used terms like “problem-solving” to describe routine, 

traditional practices in their classroom, which – according to the authors – suggested teachers’ 

difficulties understanding the “epistemological regularities” of standards-based instruction.  

 A second possibility is that some teachers may have extensive knowledge about the 

meaning of standards-based practices but feel constrained or unsupported to engage in those 

practices given their district and school environment. Such a possibility is reflected in case study 

research, where teachers’ concerns about testing and behavioral management influenced how 

much they used problem-solving activities and asked students to explain their thinking (Mayer, 

1999; Peterson, 1990; Wilson, 1990). Wilson (1990), for example, noted that the press for high 

test scores and multiple, conflicting policy messages in one teacher’s school appeared to affect 

both his knowledge of standards-based instructional strategies and the nature of his instruction. 

In such an environment, it is not unreasonable to speculate that teachers’ survey reports may 

reflect their intentions to engage in reform practices more than their actual use of such practices. 
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 If differences in teacher knowledge and environment are related to the accuracy of 

teacher self-reports, then the district context is implicated because district leaders make many 

decisions about the policy messages, training, support and curricular materials that affect teacher 

learning and instruction. However, research comparing surveys and observations has focused on 

teachers as individuals isolated from district context. One possible exception is Spillane’s (1999) 

study of teachers in different districts who reported high use of standards-based practices but 

engaged in those practices at differing levels. Nonetheless, no work has been done to examine 

survey-observation alignment quantitatively or over time. Nor has any work considered what 

specific district-level and teacher-level factors are associated with that alignment. 

In this paper, we consider teacher survey self-report and observation measures for one 

aspect of standards-based instruction: inquiry-based practices. The Scaling Up Mathematics 

project from which we draw our data is particularly well-suited for comparing survey-

observation alignment in different district contexts because project researchers have documented 

significant differences in curriculum implementation and instruction in two intensively studied 

urban districts in two U.S. states: Region Z and Greene (pseudonyms). Specifically, Greene was 

noted to have more curriculum-specific professional development and coaching (Stein & 

Coburn, 2008); more frequent discussions with others about mathematics (Coburn & Russell, 

2008); and higher-quality instruction (Stein & Kaufman, 2010) compared to Region Z. 

Additionally, Greene’s curriculum – Investigations – offered more open-ended tasks and more 

guidance to teachers compared to the Everyday Mathematics curriculum in Region Z (Stein & 

Kim, 2009).1 All of these district-level differences could hypothetically influence survey-

observation alignment.  

Method 
Sample 
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Region Z, a school district in New York City, included 10 elementary schools with 400 to 

800 students each. Approximately 60% of the students were African-American and 35% were 

Hispanic, with 88% free or reduced-priced lunch students and 10% English Language Learners 

(ELL). Greene, an urban school district in the southwestern U.S., included 16 elementary schools 

and served about 20,000 students. About 87% of Greene’s students were Hispanic, 86% were 

eligible for free or reduced-price lunches, and 50% were ELL.  

This study includes data from a two-year time period to which we refer as Y1 and Y2. 

Our participants included (1) a subsample of 47 K-5 teachers – 23 in Region Z and 24 in Greene 

– for which we have survey self-report, classroom observation and interview data in Y1 and/or 

Y2 and (2) a larger pool of over 700 K-5 teachers in both districts for whom we have only survey 

data in Y1 and/or Y2. 

47-Teacher Subsample. Our findings focus on survey-observation alignment and the 

factors associated with that alignment for the subsample of 47 teachers. These teachers were 

selected from among 58 teachers at eight case study schools (four in each district) for whom we 

collected survey, classroom observation and interview data. We used purposive sampling 

(Strauss & Corbin, 1990) to select case study schools that varied in terms of teacher professional 

community and teacher knowledge, which were the two areas of foci for the larger study.   

We only included case study school teachers for whom we had at least one year of survey 

and observation data, with one year including a single survey and four to six classroom 

observations (M=5.7 observations per year for Region Z teachers and 5.9 observations per year 

for Greene teachers). We administered surveys in the spring of each year, and we typically 

conducted observations on three consecutive lessons in the fall and three consecutive lessons in 

the spring of each year. For 27 of the 47 teachers (13 in Region Z and 14 in Greene), we have 



Factors Associated with Alignment between Teacher Survey Reports and Classroom Observation 
Ratings of Mathematics Instruction 
 

 10 

survey and observation data from both years of our study. For the other 20 teachers (10 in each 

district), we have only one year of survey data because they left their school in Y1 or were new 

to the school in Y2. Altogether, our data for the 47 teachers includes 422 classroom observations 

and 74 surveys. For 12 out of the 47 teachers, we also drew on qualitative data from four to five 

semi-structured interviews conducted with each teacher in each year.  

Larger Sample of Over 700 Teachers. The larger pool of all K-5 mathematics teachers 

in each district received the same survey as the 47-teacher subset once each year. In Y1, 798 

teachers responded to the survey; 756 responded in Y2. The average response rate over both 

years was 71% in Region Z and 94% in Greene. In our methods section, we discuss use of the 

survey responses from those 700 teachers for our factor analyses in order to arrive at a survey 

measure of inquiry-based practice. In our results, we draw comparisons between survey results 

for the larger sample of 700 teachers and our 47-teacher subsample to discuss the generalizability 

of our findings. 

Measures 

Inquiry-based practice (IBP). Because standards-based instruction can be defined in 

multiple ways, we focused on one core aspect of standards-based instruction: inquiry-based 

mathematics instructional practice (IBP). We defined teachers’ IBP as the extent to which 

teachers engaged in two activities that have been described as key to standards-based practices in 

the education literature: (a) attention to student thinking: attending to students’ mathematical 

thinking by observing students and prompting them to share their strategies for solving problems 

(Schoenfeld, 1998; Shifter, 2001; Stein et al., 2008) and (b) justifications using mathematics: 

encouraging students’ use of mathematics and mathematical reasoning to judge the accuracy of 
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their and others’ approaches to problems (Engle & Conant, 2002; Hamm & Perry, 2002; 

Lampert, 1990).  

Survey measure of IBP. We developed our survey composite measure of IBP through 

preliminary factor analysis of all the items in our survey intended to measure IBP and then 

through further factor analyses to test for the presence of additional factors within that 

composite. The 17 items in our final survey composite are listed in Table 1. 

IBP survey measure development. Twenty-seven items from our survey addressed 

inquiry-based practices, including some items borrowed from other surveys (Ross, McDougall, 

Hogaboam-Gray & LeSage, 2003; Weiss, Banilower, McMahon & Smith, 2001) and some that 

we developed based on own work (Stein et al., 2008; Stein, Grover & Henningsen, 1996) and 

that of others (Engle & Conant, 2002; Hamm & Perry, 2002; Shifter, 2001). While some of the 

items employed a disagree/agree response scale, other items used a response scale measuring 

frequency of inquiry-based practices. Many survey items addressing inquiry-based practice 

simultaneously focused on attention to student thinking and justifications using mathematics 

(e.g., “When two students solve the same math problem correctly using two different strategies, I 

have them share the steps they went through with each other.”). We therefore combined all 

survey items related to inquiry-based practices together for our factor analysis. 

Factor analysis. We arrived at our final 17-item survey composite of IBP (α=.88) after 

factor analysis on all 27 survey items intended to measure inquiry-based practice, using 

maximum likelihood method and no rotation. This preliminary factor analysis utilized survey 

data from the 798 elementary teachers in both districts who took the survey in Y1. The factor 

analysis suggested removal of 10 items – out of the original 27 – that appeared unrelated to the 

remaining items, in terms of low factor loadings and conceptual focus. 
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Using Y1 survey data, we conducted further factor analysis on our 17-item composite to 

identify any other factors and determine whether additional items should be dropped. We 

employed maximum likelihood method and oblimin rotation; Tabachnick and Fidell (2007) 

suggest oblimin rotation when factors are correlated, and the two main factors in our analysis 

were moderately correlated, r(798) = -.63. Table 1 lists the 17 survey items along with the 

extracted communalities and factor loadings for each the two extracted factors with eigenvalues 

greater than 1.0. The first factor had an eigenvalue of 5.09 and explained 27% of the variance, 

and the second factor had an eigenvalue of 3.61 and explained 21% of the variance. 

The extracted communalities for the two items that used an agree/disagree scale were 

somewhat lower than for those items that used a frequency scale (i.e., never/always). However, 

eliminating the agree/disagree items lowered the factor loadings for five of the remaining items 

to below .25. We therefore decided to keep the two items in our factor analysis although they 

used a different scale. The second factor in our analysis indicated that teachers’ responses to the 

reverse-scored items were more similar to one another than to the items that were not reverse 

scored. The different response pattern for reverse-scored items could reflect a positive bias in 

teachers’ responses to items that were negatively worded, or it could suggest that positively 

versus negatively worded items measured different aspects of inquiry-based practice. We did not 

find evidence of separate factors reflecting each of the two practices that are part of our IBP 

definition – attention to student thinking and justifications using mathematics – which is 

understandable given that the two practices were confounded in many survey items.  

Factor analysis with the same 17 items using Y2 survey data yielded fairly similar results 

to the factor analysis using Y1 data summarized in Table 1. Specifically, with the Y2 data, the 

factor with the highest eigenvalue (4.67) loaded positively on almost all items (with a slightly 
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negative factor loading of -.02 for only one item) and explained 27% of the variance, while a 

second factor with an eigenvalue of 3.5 explained 20% of the variance and indicated a different 

response pattern for the negatively versus positively worded items. 

 In our findings, we used regression analysis to examine the variables predicting survey-

observation alignment, with the alignment score calculated using the average of the entire 17-

item survey composite. However, we also ran regressions with survey-observation alignment 

calculated separately for reverse-scored versus non-reverse-scored survey items to take into 

account the second factor that emerged from our analysis. The results of those regression 

analyses –summarized in our findings and in Appendix A – were strikingly similar to the 

regressions that utilized the 17-item composite. Thus, for the remainder of this methods section 

and the first part of our findings, we focus on the average of the 17-item IBP composite.  

Missing data. Among the 47 teachers for whom we had survey data in one or both years, 

eight surveys were missing one item for the 17-item IBP composite. To impute missing 

responses, we regressed the remaining items in the composite on the missing item for all teachers 

completing the survey across both districts for the year in which the item was missing. We then 

used teachers’ responses in the resulting prediction equation to estimate their response on the 

missing item. Use of prediction equation to estimate item responses for teachers with no missing 

data yielded correct predictions for 75% to 89% teachers, depending on the item being predicted. 

Survey measure reliability and validity. We assessed test-retest reliability of our 

composite using survey responses of the same teachers in Y1 and Y2. Given the yearlong gap 

between survey administrations, the correlation between teachers’ responses in each year was 

surprisingly high [r(482) = .70, p<.001] and suggests that more conventional test-retest reliability 

for a shorter interval between test and retest might be even higher. In our results, we also point 
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out the relatively strong correlation between survey and observation IBP for all teachers, which 

provides further evidence about the validity of our survey composite. 

 

Observation measure of IBP. Our observation measure of IBP is derived from two 

research phases: (a) trained observers documented teacher-student interaction throughout lessons 

and responded to specific prompts about teachers’ inquiry-based practice and then (b) coders 

studied observer documentation and used rubrics to provide ratings for attention to student 

thinking and justifications using mathematics in each lesson. 

IBP observation measure development. Table 2 lists the prompts provided to classroom 

observers, which addressed similar aspects of inquiry-based practice to those reflected survey 

items, including extent to which teachers asked questions intended to uncover student thinking, 

explanation and reasoning; gave students the opportunity to share their thinking with others; and 

allowed students to determine correctness of problems on their own (versus giving them steps to 

follow). Table 2 also includes the rubrics that coders used to rate lessons based on classroom 

observer documentation and responses to prompts. The observation prompts and rubrics were 

developed using the same literature base described for development of survey IBP items.  

IBP observation measure procedures. We hired ten classroom observers who had a 

masters or doctoral degree in an education-related field with expertise in mathematics education 

or qualitative research methods. Our observer training provided background about inquiry-based 

mathematics curriculum and instruction; addressed how to measure cognitive demand of 

mathematical tasks; discussed qualitative fieldwork methods; and asked trainees to critique field 

notes written by one another as practice for classroom observations.  



Factors Associated with Alignment between Teacher Survey Reports and Classroom Observation 
Ratings of Mathematics Instruction 
 

 15 

After observing a lesson, observers provided detailed field notes that documented 

classroom setting, instructional materials, and teacher and student talk through the lesson. Along 

with their field notes, observers responded to specific prompts about teachers’ inquiry-based 

practice listed in Table 2. Each observer was periodically joined by a project team researcher 

during classroom observations to ensure the field notes were collected in as similar a manner as 

possible. 

In the months following the completion of classroom observations, we developed rubrics 

for coding attention to student thinking and justifications using mathematics, and we tested the 

rubrics by coding observer field notes from our project alongside four experienced educators 

with masters or doctoral degrees in mathematics education. We met together with these coders 

four times to discuss and revise ratings, create and modify decision rules for our ratings, and 

agree on consensus codes for 10 lessons that we coded together. We then assigned coders 15-20 

randomly chosen lessons to code each month and met together monthly to share codes for 

randomly selected lessons to prevent coding drift.  

Observation measure validity and reliability. Two mathematics educators – from among 

the four coders – rated 10% of the same lessons; those two educators rated 81% of all the lessons 

in our sample. The two coders gave the same attention to student thinking rating for 74% of the 

double-coded lessons and the same justifications using mathematics rating for 79% of the 

lessons. Teachers’ attention to student thinking ratings were highly correlated with their 

justifications using mathematics ratings [r(74) = .75, p<.001]. Given this high correlation, and 

that our IBP survey measure combined those activities, we also averaged the two observation 

ratings to create one measure of observation IBP with five possible values (0, .5, 1, 1.5 and 2). 
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While we only have six observations for each year to compare to teachers’ once-a-year 

survey report, the intraclass correlation coefficient (ICC) among observation IBP scores within 

teachers is .53 across both years of our sample (.54 in Year 1 and .46 in Year 2). Landis and 

Koch (1977) describe an ICC between .4 and .6 as constituting a moderate correlation, and such 

a correlation provides some evidence that teachers received relatively consistent observation 

scores for IBP across their lessons.  

Survey-observation alignment measure. We first standardized teachers’ survey and 

observation IBP, then calculated survey-observation alignment by subtracting teachers’ 

standardized survey IBP from their standardized observation IBP. Thus, teachers with positive 

survey-observation alignment scores provided a higher survey IBP self-rating relative to their 

observation IBP rating. In contrast, teachers with negative survey-observation alignment scores 

provided a lower survey self-rating relative to their observation IBP rating. An alignment score 

of zero indicates more alignment in terms of scores for survey and observation IBP that are the 

same standardized distance from their respective means (unstandardized survey IBP M = 3.56 on 

a 1-5 scale; unstandardized observation IBP M = .80 on a 0-2 scale).  

Additional survey and observation measures. We included a variety of survey and 

observation measures in our regression analysis that we hypothesized could be associated with 

our survey-observation alignment construct. Additional survey measures included teachers’ 

experience and education, attitude toward the main mathematics curriculum (composite measure, 

α =.71), hours of mathematics professional development, and tie strength of teachers’ 

mathematics talk with others.2 We also used a set of survey items developed by the Study of 

Instructional Improvement (Hill, Schilling & Ball, 2004) to measure teachers’ Mathematical 

Knowledge for Teaching (MKT).  
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Observation measures beyond IBP included in our analysis were (a) congruence of 

teachers’ instruction and (b) teacher’s maintenance of cognitive demand throughout a lesson. 

Our congruence measure does not reflect the quality of teachers’ inquiry-based instruction but 

rather reflects whether a teacher incorporated the pedagogical methods and activities 

recommended by the curriculum – however superficially – into their instruction (e.g., group 

work, manipulatives, use of multiple representations, open-ended questioning strategies). To rate 

congruence for each lesson, coders used checklists of instructional approaches that we 

considered to be congruent (e.g., use of multiple representations) or incongruent (e.g., explicit 

test preparation) with the approach of Everyday Mathematics or Investigations. Following their 

use of these checklists, coders would assign a holistic yes/no congruence rating to the entire 

lesson, weighing the number of congruent versus incongruent aspects of instruction noted in the 

checklist and their perception of teachers’ overall instruction. The two mathematics educators 

who double-coded lessons gave the same congruence rating for 67% of the lessons. This low 

inter-rater reliability suggests that any results for congruence should be regarded as tentative. 

Our cognitive demand measure is a simplified version of what we used to rate 

maintenance of high cognitive demand in other project studies (Stein & Kaufman, 2010; Stein, 

Kaufman & Tekkumru-Kisa, 2013). This measure captures the extent to which teachers 

maintained the cognitive demand of the major mathematical task at each of three phases: within 

curriculum materials, as set up by the teacher in the classroom, and as enacted by the teacher and 

students. We considered high cognitive demand tasks as those featuring (a) procedures with 

connection to concepts, meaning, or understanding or (b) open-ended tasks without an 

immediately obvious pathway toward a solution. Low cognitive demand tasks featured no 
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mathematical activity; unsystematic or non-productive exploration; memorization; or procedures 

without connection to concepts, meaning or understanding.  

Cognitive demand was rated on the following three-point scale for each lesson: three 

points when (a) the major mathematical task received the same high cognitive demand rating 

from materials to enactment or (b) the cognitive demand rating increased from low in materials 

to high in set up and enactment; two points when (a) the cognitive demand of the major 

mathematical task was maintained at a high level but shifted from one high-level task to another 

or (b) the cognitive demand increased from low in materials to high in either set up or enactment 

(but not both); one point when the cognitive demand of the major mathematical task was high at 

least through set up but dropped to a low level in enactment; and zero points when cognitive 

demand of the major mathematical task started low in materials and was low in both set up and 

enactment. The two mathematics educators who double-coded lessons in our sample gave the 

same cognitive demand score for 83% of the lessons. 

Analytic Approach 

Our analysis takes a mixed methods approach (Taskakkori & Teddlie, 1998) that 

investigates the quantitative variables associated with survey-observation alignment and 

potential qualitative explanations for alignment.  

Quantitative analysis. We first conducted exploratory data analysis to investigate 

patterns in survey-observation alignment for both districts and then employed regression analysis 

to investigate the survey and observation variables associated with survey-observation 

alignment. Given the nested nature of our data (i.e., observations nested in teachers), we ran 

hierarchical linear models (HLM) using the lme4 package (Bates, Maechler & Bolker, 2011) in 

R (R Development Core Team, 2011).3   
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Our final HLMs included mixed effects that provided us with the best model fit, based on 

deviance statistics, and we excluded variables with non-significant effects that did not make a 

difference for model fit. Our full two-level model is listed below, with Yij representing the 

alignment between teacher j’s standardized survey response and standardized observation rating) 

at occasion i.  

Level 1 (occasion): 
Yij = β0j+ β1(Greene Districtj) + β2 (Grade 3-5 teacherj) + β3 (MKT scorej) + β4 (Congruenceij) + β5 

(Maintenance of high cognitive demandij) + β6 (Greene District x Congruenceij) + β7 (Survey IBP 
scorej) + rij, rij ~ N(0, σ2) 
 
Level 2 (teacher): 
β0j = γ00 + µ0j, µ0j ~ N(0, τ2) 
 
As we report in our findings, we ran additional HLMs with subsets of the observation ratings and 

factors within the full survey composite to confirm the relationships between fixed/random 

effects and survey-observation alignment that we observed in our main HLMs.   

Qualitative analysis. To further explore potential explanations for patterns in our 

quantitative models and additional factors that could be influencing alignment of survey and 

observation IBP, we conducted qualitative analysis with a sub-sample of 12 teachers with a 

difference of more than +/- .9 standard deviations between their standardized survey and 

standardized observation rating. We chose the .9 threshold because it provided us with examples 

of at least a few teachers from each district who either had high survey IBP relative to their 

observation IBP or vice versa.  We only drew on interview data from the year(s) that each 

teacher had a +/- .9 difference between their survey and observation inquiry-based practice 

rating.  

In our qualitative coding of interview data for the 12 teachers, we focused on themes that 

could be related to survey-observation alignment and the factors in our regressions that were 
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significantly associated with that alignment. Themes that particularly stood out included policy 

messages about curriculum implementation, professional development and coaching, interaction 

with others regarding the curriculum lessons, and teachers’ feelings of competence. We 

elaborated on those themes through codes and subcodes that emerged through the analysis 

(Lincoln & Guba, 1985; Strauss & Corbin, 1998). 

Results 

Survey-Observation IBP and Alignment in the Two Districts 
 

Table 3 includes means and standard deviations for teachers’ survey and observation IBP 

scores, survey-observation alignment, and all other survey and observation variables used in our 

analysis. In order to assess the generalizability of our 47-teacher subsample, we compared survey 

responses of teachers in that subsample to the over 700 teachers in each district who were 

surveyed in Y1 and Y2. Independent t-tests indicated that our 47-teacher subsample did not differ 

significantly from the larger sample of all teachers regarding survey IBP and most other survey 

variables, including education, professional development hours, and tie strength in either year of 

our study. That said, our 47 teachers had higher scores than all teachers who completed the 

survey for MKT in Y1, t(796) = 2.88, p=.004. These minimal differences suggest our findings 

are generalizable to all teachers in those districts. 

Compared to their counterparts in Region Z, Greene teachers had much higher mean 

observation ratings for inquiry-based practice (IBP), as well as for congruence and cognitive 

demand. While we found large by-district differences in observation IBP, by-district differences 

in survey IBP were milder, with Greene teachers having significantly higher survey IBP 

compared in Region Z teachers in Y1 but not Y2. Given the centrality of survey and observation 

IBP to our analysis, we also conducted skewness tests for the two variables, which indicated that 
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neither variable was significantly skewed (survey IBP skewness = -.33, SE = .28; observation 

IBP skewness =.23, SE=.12). 

Region Z teachers also had more positive survey-observation alignment, meaning that 

their survey IBP rating tended to be higher than their observation IBP rating. Greene teachers, on 

the other hand, had more negative survey-observation alignment, meaning that their survey IBP 

rating tended to be lower than their observation IBP rating. Greene teachers also had 

significantly fewer years of teaching experience in Y1 but not Y2 compared to Region Z 

teachers.  

We calculated Spearman’s rho for the correlation between survey and observation IBP 

for each year across all teachers and for Region Z versus Greene teachers. The correlation 

between survey and observation IBP was quite significant among all teachers in each year [Y1, 

r(40) = .67, p<.001; Y2, r(34) = .60, p<.001]. However, for Region Z teachers, the correlation 

between survey and observation IBP was high and significant only in the first year [Y1, r(19) = 

.55, p=.014; Y2, r(17) = .11, p=.668].4 For Greene teachers, the correlation was high and 

significant for both years [Y1, r(21) = .52, p=.016; Y2, r(17) = .69, p=.002]. 

Factors Associated with Survey-Observation Alignment 

In our HLMs, we tested multiple independent survey and observation variables to 

ascertain their effect on survey-observation alignment. We omitted any variables from our 

models that did not have a significant association with survey-observation alignment, including 

teacher education; years of teaching experience; years of teaching experience with Everyday 

Mathematics (for Region Z teachers) and Investigations (for Greene teachers); year of study (Y1 

or Y2); attitude toward the curriculum; professional development hours; tie strength regarding 

mathematics talk; and several survey measures regarding the strength of teachers’ social 
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networks. We also omitted random effects for school, classroom observer, and coder, as each 

random effect predicted little to none of the unexplained variation in the model.  

To include both survey and observation IBP scores as independent variables in our 

models would produce a tautological model that left no variation in the dependent variable for 

other predictors to explain. However, we included survey IBP score as an independent variable 

to better understand its role in survey-observation alignment; we included survey IBP rather than 

observation IBP given the multicollearity between observation IBP and the other observation 

variables in our full model. 

  Our final HLMs are presented in Table 4. We kept the same number of cases across our 

models so that the AIC (Akaike Information Criterion) could be used to assess model fit. The 

variables in the full model explained 53% of the variation in survey-observation agreement, 

following Snijders and Bosker’s (1994; 1999) method for calculating R2 in two-level models. 

The residuals in the final model displayed no apparent pattern, both on their own in a scatterplot 

and plotted against any other variables included in the models, suggesting that the final models 

represented a good fit with the data. Because our HLMs suggested mainly teacher-level factors 

predicting survey-observation alignment, and because a random parameter for observer or coder 

explained almost no variation in our models, we refer to teachers with higher survey IBP 

compared to observation IBP as “overestimators” and teachers with higher observation IBP 

compared to survey IBP as “underestimators.”  

Two variables had a significant negative relationship with survey-observation alignment 

in our final model: (a) being a congruent teacher from Greene (p<.001); and (b) maintaining the 

cognitive demand of mathematical tasks (p<.001). Thus, teachers with higher congruence and 

higher cognitive demand ratings were more likely to be underestimators of their IBP. 
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In contrast, MKT (p<.05), being a third through fifth grade teacher (p<.10) and survey 

IBP (p<.001) all had a significant negative relationship with survey-observation alignment. Thus, 

those with higher MKT, those who taught third through fifth grade, and those with higher survey 

IBP were more likely to be overestimators of their IBP. 

Teacher-level variance explained almost as much as the residual unexplained variance in 

the first model. However, by the final model, teacher-level variance decreased considerably, 

especially with the addition of survey IBP, which explained much of the variance within 

teachers’ observations.  

We engaged in three additional tests to confirm our models. First, we examined 

differences for models when we only included data from three lessons observed in the Fall 

versus three lessons observed in the Spring of both Y1 and Y2. Second, we compared differences 

for models when we calculated survey-observation alignment using only survey items that were 

not reverse-scored for one model and only survey items that were reverse scored in another 

model. Third, we examined differences for models when we calculated survey-observation 

alignment using only survey IBP items with the never-always response scale (and not the 

agree/disagree scale) for another model.  

Appendix A includes results for all tested models. Each model yielded very similar 

effects; all coefficients ran in the same general direction as in the full model. Teachers’ MKT 

score and grade level became less strong or non-significant predictors of survey-observation 

alignment in some models. Additionally, the interaction between congruence and being a Greene 

teacher was not significant when using the spring observation data only in the survey-

observation alignment calculation. The other coefficients were similarly significant across tested 

models compared to the full model.  
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Potential Explanations for Factors Associated with Survey-Observation Alignment 
	
  
 Our qualitative analyses included interview data for 12 teachers with the largest 

differences between standardized survey and observation rating. We included teachers in these 

analyses if their survey-observation difference was greater than .90 or less than -.90. As 

indicated in Table 5, the summary statistics for these teachers followed some of the trends that 

we located in our HLMs: overestimators tended to have higher MKT scores. Also, as suggested 

by our HLMs, no clear pattern emerged regarding congruence for Region Z teachers, whereas 

Greene teachers who underestimated their instruction had slightly higher congruence than 

Greene teachers who overestimated their instruction. Although the HLMs indicated that 

overestimators tended to have lower cognitive demand than underestimators, that pattern was not 

as strong among the extreme over- and underestimators in our qualitative sample. Interestingly, 

the observation IBP rating for teachers with greater than a +/- .90 survey-observation difference 

varied little within districts. Teachers’ survey rating thus appeared to drive the large differences 

between survey and observation among this subset of 12 teachers.  

 By-District Trends in Policy Messages and Curricular Support. What teachers shared 

regarding district policy messages and curricular support was more related to the district where 

they taught than their survey-observation alignment. Region Z teachers reported few to no policy 

messages about the use of Everyday Mathematics (EM) and almost no professional development 

and coaching regarding implementation of EM. Of the five Region Z teachers in our subsample, 

four noted only the district policy message that they should “use” EM; one teacher reported no 

policy messages regarding EM. One Region Z teacher provides a representative example: “We 

don’t really hear from the district. But I think the curriculum is Everyday Math and make sure 

you do it every day.” Most Region Z teachers also reported little support for their teaching of 
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EM. Four reported meeting with a coach once every few months, although one of the five 

teachers noted attending one daylong EM workshop.  

 In contrast, almost all of the seven Greene teachers in our subsample reported receiving 

the district policy message that they should implement the inquiry-based strategies within their 

Investigations curriculum. Five of the seven teachers received intensive once-a-week coaching in 

Y1 or leading up to Y1. Five Greene teachers attended at least one weeklong training, and 

sometimes two weeklong trainings, on the use of Investigations. Unlike in Region Z, Greene 

teachers also reported consistent talk about Investigations at grade-level meetings and 

professional development. That said, several teachers complained about the absence of district 

policy messages about Investigations in Y2 of our study compared to Y1. 

 Little or Anti-Curriculum Teacher Interaction among Overestimators. Across both 

districts, overestimators reported little to no positive interaction with other teachers regarding use 

of their mathematics curriculum. The three Region Z overestimators reported little interaction 

with others in their school about engaging in inquiry-based practice with EM. One of those 

overestimators, who taught children with special needs, remarked that “it’s very, very difficult to 

kind of plan for math with the other second grade teachers.” When asked if she talked with 

others about mathematics lessons, she responded, “Really, we just don’t have that opportunity 

unfortunately.” The two other overestimators in Region Z only reported speaking to other 

teachers about how to modify EM to make it easier for students. One teacher explained, “[EM] 

goes [into] tenths, like the eighth of an inch or the sixteenth of an inch… whereas [for the state 

test] they need to know down to the half an inch or quarter of an inch… so we [teachers] said 

maybe [EM] is pushing them too hard for their actual level.” Another Region Z teacher said, 
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“We have made modifications where we start a [EM] lesson and we say, ‘Oh, there is no way 

they can do this.’ We have stopped it and done something totally different.”  

One overestimator in Greene also reported little interaction with peers regarding the 

teaching of Investigations: “I mean, we [teachers] used to talk more, but we don’t really… we 

don’t all buy into [Investigations] the same. So, it’s kind of hard to… share with someone who 

doesn’t really do [Investigations] as much as I do.” In contrast, the other overestimator in Greene 

reported frequent interaction with his coaches in regard to his inquiry-based practices, although 

he reported much less substantial interaction with his grade-level team about those practices.  

 Frequent Talk about Curriculum and Struggle to Use the Curriculum among 

Underestimators. In contrast with overestimators, underestimators in both districts reported 

more frequent, positive interaction with others regarding curricula and/or feelings of uncertainty 

or struggle to use their curriculum well. In Region Z, one of the two underestimators reported 

frequent discussion with another teacher at her school and grade level who she perceived to be 

especially good at using EM: “Lane’s so good… I mainly just ask her, ‘How did you do this?’ or 

‘What did you do this time?’ She says to me, ‘I’ll tell you what I did. I did this. I did this. I had 

them doing this.’… She’ll have all the [EM manipulatives] out and she’ll make it very 

interactive.” The other Region Z underestimator reported little teacher talk about EM. But, unlike 

her overestimating peers, she felt unsure about her instruction and wished she could improve: “I 

taught kindergarten for 18 years, so there are some things [with EM] that I’m not comfortable 

with as I should be.”  

 All but one of the underestimators in Greene reported intensive interaction with other 

teachers and their coach in the current year or the prior year in order to implement Investigations 

well. One kindergarten teacher, for example, commented, “My coach, Ms. Zevon, I talk to all the 
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time… she really helps me reflect on what I’m doing and what I could do differently… then, 

Mrs. Horace, who is the other math coach, like I said, I taught with her, so I feel comfortable 

enough to go ask her questions.” Another first-grade teacher at Greene noted, “Last year, I was 

always, ‘Hey I did my lessons this way. What did you do? Did that work?’ We did that a lot last 

year. So this year, we don’t do as much as we did last year… but yet, of course, we are always 

collaborating. Always, always, always.”  

The one underestimator who reported no intensive interaction was new to Greene in Y2. 

She had not attended a weeklong workshop on Investigations, as did the other underestimators, 

and she reported struggling to implement the curriculum well: “It’s really challenging sometimes 

because I am used to the traditional way of, you know, standing in front of the classroom and 

[saying] ‘This is what you are going to learn”… that’s been really challenging for me to allow 

the kids to have that freedom to explore math or whatever on their own.” No overestimators 

reported feeling any uncertainty or struggle regarding implementation of their curriculum. 

Discussion and Conclusions 

For this paper, we investigated alignment between survey self-reports and observation 

ratings among teachers in two urban districts regarding one key element of standards-based 

mathematics instruction: inquiry-based practices. We engaged in mixed methods analysis to 

consider the factors associated with survey-observation alignment and explanations for those 

associations. 

Review of Quantitative Results 

Our quantitative analysis pinpointed district and teacher-level factors significantly related 

to teachers’ survey-observation alignment. According to that analysis, underestimators tended to 

be teachers who also received high cognitive demand scores for their lessons. Furthermore, 
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underestimators also tended to be those teachers who were congruent with general pedagogical 

tenets of their curriculum, but only if they were from Greene School District. Congruence in 

Region Z did not matter for survey-observation alignment. These findings suggest that teachers 

who provided higher-quality standards-based instruction were also more measured in their 

assessment of how well they were implementing inquiry-based practice. It is possible that the 

more these teachers learned about inquiry-based practice, the more that they were able to 

recognize and thus acknowledge what they did not know.  

Conversely, third through fifth grade teachers and those with higher MKT tended to 

overestimate the extent of their inquiry-based practice. While difficult to interpret, these results 

could imply that teachers with higher MKT overestimated their IBP because they had higher 

feelings of competence regarding their mathematics instruction in general, which is reinforced by 

some of our qualitative findings. 

The tests of our main models used versions of our survey-observation alignment variable 

that were calculated with Fall versus Spring observation data or subsets of the survey items. The 

coefficients in these alternative models were very similar to those in the full models; the small 

differences across these models are likely attributable to use of only half the observation data in 

some models and use of shorter survey scales in others. These tests thus affirm use of the entire 

17-item survey scale and all the observation data in our main models. 

Review of Qualitative Results 

 In our qualitative analysis of a subset of teachers with particularly large gaps between 

their survey and observation IBP, those who overestimated their IBP reported not receiving or 

seeking out interaction with others to improve their inquiry-based practices. On the other hand, 

those who underestimated their IBP discussed much more intensive interaction with others to 
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improve their inquiry-based practices, and they also communicated less confidence and certainty 

about their ability to engage in that instruction.  

By-district trends could be further influencing interaction with others, in that Greene 

teachers in our subsample more often reported regular opportunities to talk about Investigations 

with their coach and peers, whereas Region Z teachers often reported little interaction and little 

or no policy messages encouraging that interaction. These by-district differences in social 

interaction and support are also discussed in Coburn and Russell (2008) and Stein and Coburn 

(2008).  

Our qualitative data suggest that teachers’ survey estimates of their IBP could be a 

function of their exposure to strong models of inquiry-based practice by which to judge their 

own practice accurately. Some comments from overestimators additionally suggest that testing 

may have played some role in the negative or low interaction Region Z teachers had with others 

about their inquiry-based practices. This finding might also explain significant effect of being a 

third through fifth grade teacher on overestimation, as those are the tested grades in both 

districts.  

 Whether aspects of the standards-based curricula used in Greene and Region Z could be 

influencing survey-observation alignment is beyond the bounds of this paper. However, some of 

our other research has suggested that the more open-ended nature of Investigations tasks may be 

closely aligned with IBP (Stein & Kaufman, 2010; Stein & Kim, 2009). For this reason, Greene 

teachers using Investigations may have been better equipped to understand those practices and, 

thus, overestimate them less often. These curriculum differences might also explain why 

congruence to curriculum predicted underestimation among Greene teachers but not Region Z 

teachers. But, these hypotheses would have to be confirmed through further research. 
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Limitations 

 We should note three main limitations for this work. First, observer biases could play a 

role in survey-observation alignment that we could not detect in our analysis. For example, the 

overall differences in curriculum and instruction in Greene compared to Region Z could have 

encouraged an upward bias across all IBP observation ratings for Greene teachers.  Second, 

while our factor analysis yielded an inquiry-based practice composite that was significantly 

correlated with observation IBP across teachers, some of the factor loadings were lower than 

what is typically judged as satisfactory (see, for example, recommendations from Costello & 

Osborne, 2005).  

Thirdly, our study is an exploratory, observational study focused on a single aspect of 

mathematics instruction among a small sample of teachers in only two district settings. As such, 

we can make no causal claims based on our findings. Much more research across varied contexts 

and on various aspects of instruction is necessary to understand more about survey-observation 

alignment of instruction and the factors that might be influencing survey-observation alignment. 

Furthermore, our small sample size of 47 teachers, together with the large number of variables in 

the full model could lead to inflated Type I error rates, as well as overfitting. Babyak (2004), for 

example, suggests 10-15 cases per predictor to provide good estimates. However, the similarities 

among coefficients in models using fewer versus more predictors in our HLMs reported in Table 

4 is some reassurance of our results.  

Implications for Research and School District Policy 

Our study has some implications for research and school district policy. First, our study 

suggests that research relying only on survey self-report to measure mathematics instruction 

could draw faulty conclusions about that instruction and its relationship to other variables. 
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Researchers with limited capacity to gather observational data from teachers on their instruction 

might consider observing a subset of teachers on measures closely aligned with a survey in order 

to gather more evidence about that survey’s validity. Researchers might also consider 

incorporating measures of teacher knowledge and interaction into their survey, as well as other 

factors that could be associated with the accuracy of teachers’ self-reports. Such measures could 

then be included in regressions to adjust for survey self-report biases.  

This study also implies the need for much better survey methods to understand teacher 

practice across varying contexts, given that surveys remain the most cost-effective way to 

measure what teachers do. Some researchers have explored the use of hypothetical situations for 

better measuring teachers’ reform practices (Ruiz-Primo & Li, 2002; Stecher et al., 2006). 

Researchers in political science and health fields have also explored the use of “anchoring 

vignettes” in surveys to calibrate the use of response scales among respondents who hold 

differing understandings about the extent of their perceptions or beliefs (Kapteyn, Smith & Van 

Soest, 2007; King, Murray, Salomon & Tandon, 2004), and a current study is underway to 

investigate whether anchoring vignettes can help teachers report more accurately on their 

instruction (Kaufman, Engberg, Hamilton, Hill, Umland, Yuan & McCaffrey, 2014). Huntley 

(2012) has suggested similar “vignettes” to measure variation in teachers’ implementation of 

mathematics textbooks, with both observers and teachers using the vignettes to report on quality 

and quantity of textbook use. This research, or a search for similar ways to calibrate teachers’ 

responses, holds promise for gathering more accurate survey data from teachers, especially given 

the suggestion in our research that teachers gauge themselves in relation to their peers when 

using survey response scales. More accurate survey methods for measuring teachers’ instruction 
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could enable researchers to discern instructional patterns and associations among instruction, 

student learning and other variables over a much larger number of teachers.  

Lastly, our work indicates that teachers can have perceptions about the extent of their 

inquiry-based practices that differ considerably from their actual practices. That gap between 

perceptions and practice can have implications for the extent to which teachers understand the 

shortcomings of their instruction and seek to improve it. For this reason, school districts might 

consider how to monitor gaps between teachers’ perceptions and practices carefully and 

intervene when teachers overestimate the quality of their instruction to a great extent in 

comparison with observers.  

This study specifically points to positive teacher interaction around curriculum 

implementation as a potential tool for helping teachers better understand their inquiry-based 

practices and preventing them from overestimating the extent of those practices. Districts 

seeking to improve the quality of teachers’ instruction might consider integrating structures by 

which teachers with expertise in particular practices consistently interact with other teachers and 

serve as models for instruction. By cultivating more accurate teacher perceptions, leaders could 

help teachers to understand and acknowledge any shortcomings in their knowledge and 

instruction, which could serve as a motivation for instructional improvement. 
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Notes 

1. All authors have no financial interests in either curriculum used in this study. Furthermore, 

the authors did not have any relationship with either of the two district study sites prior to the 

present study. 

2. Tie strength is a common measure used in social science research to take into account how 

often a person speaks to others, how many people with whom that person speaks, and how 

“close” the person feels with those to whom s/he speaks (Burt, 1992; Marsden & Campbell, 

1984). The formula used to calculate tie strength is: [frequency of talk] x [closeness] / 

[number of people with whom s/he talked]. 

3. Correnti and Rowan (2007) and Rowan and Correnti (2009) are examples of other studies 

that nest classroom lesson scores within teachers in mixed models. 

4. Although the Region Z correlations in Years 1 and 2 appear to contrast sharply, our analysis 

suggests that a single teacher with a very low survey IBP rating and an average observation 

rating minimized the Year 2 correlation considerably. If that teacher was removed from the 

analysis, Spearman’s rho would still be non-significant at the p<.05 level [r(16) = .45, p=08] 

but higher than the correlation in Table 4 [r(17) = .22, p=.39]. 
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Table 1  
 
Factor Loadings and Extracted Communalities for Factors with Eigenvalues Greater than One 
 
 
Extent of agreement with statements about how you teach mathematics (1=Strongly 
Disagree; 5=Strongly Agree) 

Extracted 
Commun-

alities 
Factor      Factor 

1               2  
I like to use math problems that can be solved in many different waysa .26 .36 .35 
When two students solve the same math problem correctly using two different strategies, 
I have them share the steps they went through with each othera 

     .27    .31    .41 
 

How frequently you do the following in your mathematics instruction (1=never; 5=always) 
I pose open-ended questionsb .32 .28 .49 
Engage the whole class in discussion .39 .23 .58 
I require students to explain their reasoning when giving an answerb .51 .31 .65 
I ask students to explain concepts to one anotherb .54 .27 .68 
I ask students to consider alternative methods for solutionsb .51 .27 .66 
Before students begin work on a task, I tell them that they will be able to check the 
accuracy of their work by checking with me as soon as they've finished. (RC) 

 
.34 

 
.55 

 
-.20 

When assigning a set of problems, I tell my students which procedure they should use. 
(RC)  

 
.48 

 
.70 

 
-.01 

Before turning an open-ended project over to my students, I walk them through an 
example of how to successfully attack the problem. (RC) 

 
.51 

 
.68 

 
-.22 

Before turning an open-ended project over to my students, I give them a detailed 
roadmap to follow through the project. (RC) 

 
.57 

 
.74 

 
-.17 

I provide students with more steps to follow then what appears in the curriculum that I 
use. (RC) 

 
.35 

 
.58 

 
-.14 

When students get stuck on a multistep problem, I walk them through the steps they need 
to perform. (RC) 

 
.59 

 
.74 

 
-.22 

After students have worked on a particularly challenging assignment, I provide 
opportunities for them to see how others have approached the assignment. 
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.37 .11 .59 
When students are uncertain about how to get started on an open-ended project, I tell 
them how to do the first step. (RC) 

 
.64 

 
.76 

 
-.23 

When a student is unable to complete a task on his/her own, I give him/her a set of steps 
to follow. (RC) 

 
.65 

 
.78 

 
-.20 

When students construct their own ways of doing a problem, I have students themselves 
share their approaches with the rest of the class using their own ways of expressing 
themselves. 

 
 

.35 

 
 

.21 

 
 

.55 
Note. RC = Reverse coded 
a All items using this response scale are taken from Ross et al.’s (2003) survey of elementary teachers’ commitment 
to mathematics education reform. 
b Item taken from the 2000 National Survey of Science and Mathematics Education (Weiss et al. 2001) 
 
	
  
Table 2  
 
Prompts and Codes for Observation Measures of Inquiry-based Mathematics Practice  
 
Classroom Observation Protocol Prompts 
What, if anything, did the teacher do to uncover student thinking?  
How did the teacher listen to student thinking? What evidence was there that the teacher tried to 
understand student thinking?  
Describe how the teacher assisted student thinking. To what extent did the teacher help students to 
identify and articulate the key ideas in their work or thinking? How did she help students represent their 
thinking and keep track of their work? How did she ask questions that pushed student thinking?  
Describe how the teacher made student thinking available for the entire class. Did shared student work 
come primarily from volunteers or did the teacher appear to have a purpose for whose methods were 
displayed and in what order? Once students displayed their work, what did the teacher do with it? How 
did the teacher help students to explain their thinking to the entire class? How did she facilitate class 
discussions about student work?  
How and under what conditions did the teacher encourage links between students’ informal reasoning 
and more formal, canonical or sophisticated mathematical thinking? 
What did the teacher expect or allow students to discover on their own and under what circumstances? 
How to approach problems? The concepts that underlie problems?  How to organize and record their 
work?  How to justify their conjectures?  
What knowledge did the teacher impart or teach to the students and under what circumstances? The 
steps required to do the mathematical problems? The concepts that underlie the problems?  How to 
attach mathematical notation to their work? The justification of a particular mathematical move?  
How and by whom was the correctness of a mathematical answer or approach determined?  By the 
answer in the resource materials?  By the flawless execution of a procedure? By a calculator? By 
mathematical logic?  
Attention to Student Thinking scoring rubric 
0 The teacher did no work to uncover student thinking; he/she did most of the talking in the lesson 

and/or asked questions with short or one-word answers.  
1  The teacher did some work to uncover student thinking by asking some open-ended 
 questions; by asking for some explanations; by arranging for public sharing of student responses; 
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and/or by listening respectfully.  
2 In addition to #1, the teacher purposefully selected certain students to share their work during 

whole-class discussion because she wanted the whole class to hear about mathematical approach the 
student took, and/or the teacher connected or sequenced students’ responses in a meaningful way. 

Justifications Using Mathematics scoring rubric 
0 The teacher fostered little or no student construction of mathematical ideas, thinking and/or 

reasoning. Judgments about correctness were derived from the text or the teacher, with no appeal to 
mathematical reasoning. 

1  The teacher fostered some student construction of mathematical ideas, thinking and/or reasoning. 
However, judgments about correctness were mostly derived from the text or the teacher.  
Nevertheless, some appeals to mathematical reasoning were made. 

2  The teacher fostered student construction of mathematical ideas, thinking and/or reasoning. 
Additionally, judgments about correctness were primarily (most of the time) derived from 
mathematical reasoning and discussion during the class. 

 
Table 3 

Means and Standard Deviations for Teacher Survey and Observation Variables  

Observation Variables  Region Z  Greene  
   n   M   (SD)  n   M   (SD) t value 
Standardized observation IBP  
 

Year 1 19 -.73  (.71)  21   .78  (.79) -6.3*** 
Year 2 17 -.58  (.56)  17   .39  (.99) -3.5** 

Congruence  
 

Year 1 19  .45  (.31)  21   .90  (.22) -5.3*** 
Year 2 17  .55  (.34)  17   .78  (.30) -2.1* 

Cognitive demand Year 1 19  .90  (.69)  21 2.05  (.64) -5.4*** 
Year 2 17  .93  (.79)  17 1.67 (1.10) -2.3* 

Survey-Observation Alignment  
 

Year 1 19  .35  (.79)  21  -.28  (.74)  2.6* 
Year 2         17  .21 (1.00)  17  -.22  (.87)  1.6 

        
Survey Variables   Region Z  Greene  
  n    M   (SD)  n   M   (SD) t value 
Standardized survey IBP (α=.88) 

 
Year 1 19 -.37   (.85)  21 .50   (.93) -3.1** 
Year 2 17 -.36   (.82)  17 .16   (1.16) -1.5 

Years teaching 
 

Year 1 19  7.6   (3.1)  21 5.4   (3.2)  2.2* 
Year 2 17  7.9   (2.7)  17 6.8   (2.8)  1.2 

Educationa     Year 1 19  4.3   (.7)  21 3.9   (1.4)  1.4 
Year 2          17  4.4   (.6)  17 4.4   (1.2)  0.0 

Hours of mathematics PD/year  Year 1 16 13.8  (19.4)  20 27.7 (24.8) -1.9 
Year 2 15  7.7   (11.6)  5 20.0 (25.3) -1.5 

Tie Strength  
 

Year 1 19  5.8   (4.5)  20  7.4  (3.4) -1.2 
Year 2 13  3.4   (1.7)  14  5.7  (5.6) -1.5 

Positive attitude toward curriculum 
(α=.71)  

Year 1 17  3.1   (.8)  19  3.5  (.7) -1.7 
Year 2 16  3.1   (.9)  17  3.5  (.6) -1.7 
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Mathematical Knowledge for 
Teaching 
 

Year 1 18  6.3   (2.5)  21  7.0  (2.7) -0.8 
Year 2        17 

 
 5.7   (2.6)  16 

 
 5.7  (2.9) 
 

 0.0 

a Education was calculated by giving teachers one point each for degree; credits beyond degree; and certificate in 
ESL, Bilingual, Math or Special Education. 
*p<.05 in independent t-tests comparing teachers in Region Z and Greene;  
**p<.01;  
***p<.001 
 
	
  
	
  
	
  
	
  
 
 
Table 4 
  
Fixed Effect Estimates (Top) and Variance-Covariance Estimates (Bottom) for Hierarchical 
Linear Models of the Predictors of Survey-Observation Alignment 
 

Parameter 
 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

 
Model 7 

Fixed Effects 

Intercept 
  
 .16 (.15) 

 
-.18 (.17) -.79 (.21)*** -.54 (.22)* -.48 (.22)* -.60 (.22)**   .22 (.16) 

Greene District 
 
-.27 (.21) 

 
-.24 (.19) -.29 (.17)+ -.14 (.18) -.02 (.19)  .55 (.25)*   .16 (.18) 

3rd – 5th grade 

  
 .63 
(.18)**  .39 (.18)*  .35 (.18)*  .29 (.18)  .25 (.18)   .20 (.11)+ 

 
MKT score 

  
 .12 (.03)***  .12 (.03)***  .13 (.03)***  .14 (.03)***   .05 (.02)* 

 
Congruence  

  
 -.46 (.11)*** -.23 (.11)*  .01 (.13) -.05 (.12) 

 
Cognitive Demand 

  
  -.22 (.04)*** -.21 (.04)*** -.24 (.03)*** 

 
Greene x Congruence 

  
   -.75 (.21)*** -.73 (.19)*** 

 
Standardized Survey 
IBP 

  

    
 .68 (.06)*** 

 

 
 
Model 1 

 
Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

Random Parameters  
Intercept for Teacher 
(γ00) .46 (46%) .35 (39%) .28 (34%) .30 (38%) .33 (42%) .34 (44%) 

 
.06 (13%) 

 
Residual  .55 (54%) .55 (61%) .53 (66%) .50 (62%) .46 (58%) .44 (56%) .41 (87%) 
 
% Decline in Variance 1% 12% 20% 20% 22% 23% 53% 
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from Empty Model 
 
AIC 959 952 942 928 904 895 824 
 
Cases 383 383 383 383 383 383 383 
 
Teachers 47 47 47 47 47 47 47 

Note.  Standard errors are in parentheses for fixed effects. Percentage of total variance explained is in parentheses 
for random parameters.  
+p<.10;  
*p<.05;  
**p<.01;  
***p<.001 
 
 
	
  
	
  
Table 5 
 
Teachers with Survey-Observation Alignment Scores of +/- .90  
 
 
 

Region Z  Greene 
A < -.90 

Obs > Survey 
A >.90 

Survey > Obs 
 A < -.90 

Obs > Survey 
A > .90 

Survey > Obs 
 
N 

 
2 

 
3 

  
5 

 
2 

 
Grade 

 
1.5 

 
3.3 

  
1.4 

 
4 

 
Observation IBP  

 
Raw= .6 
Z=     -.3 

 
Raw= .5 
Z=     -.5 

  
Raw= 1.0 
Z=         .3 

 
Raw= .8 
Z=     -.1 

 
Survey IBP 

 
Raw=  2.6 
Z=     -1.8 

 
Raw=  4.0 
Z=         .8 

  
Raw= 3.0 
Z=     -1.1 

 
Raw= 4.2 
Z=      1.2 

 
Congruence 

 
.6 

 
.8 

  
.9 

 
.8 

 
Cognitive Demand 

 
1 

 
1 

  
1.7 

 
1.5 

 
MKT score 

 
2.3 

 
9 

  
4.1 

 
9.5 
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Appendix 

Table A1 below includes HLM coefficients on survey-observation alignment for Model 7 

that was reported in Table 4 of our paper, alongside models with the same independent variables 

where alignment was calculated with a subset of the observation data or survey data. Models 1A 

and 1B use observation data from the fall versus spring semester. IBP Set 2A and 2B use 

reverse-coded versus non-reverse-coded survey items. IBP Set 3 uses survey items with the 

never-always response scale only. We did not include a model on survey-observation alignment 

with survey items using the agree-disagree response scale since only two items used that scale. 

We include AIC for each model as a measure of relative fit but should note that the AIC is only 

comparable for the full model and models 2A, 2B and 3 that use the same number of cases. 

 

Table A1.   

Fixed Effect Estimates (Top) and Variance-Covariance Estimates (Bottom) for Hierarchical 
Linear Models of the Predictors of Survey-Observation Alignment (with Survey-Observation 
Alignment Calculated Using Subsets of Observation and Survey Data) 
 
Parameter Full Model 1A: Obs 

Fall Only 
1B: Obs 
Spr. Only 

2A: Survey 
NoRC items 

2B: Survey 
RC items 

3: Survey 
Frequency 
items 

 

Fixed Effect 
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Intercept   .22 (.16)  .29 (19) .23 (.25)  .40 (.17)*  .35 (.16)*  .23 (.16) 

Greene District   .16 (.18) 
 
 .24 (.24) 

 
.06 (.26) 

 
 .03 (.19) 

 
 .16 (.19) 

 
 .17 (.18) 

3rd-5th grade   .20 (.11)+ 
 
 .25 (.13)* 

 
.20 (.16) 

 
 .19 (.12) 

 
 .16 (.12) 

 
 .19 (.11)+ 

 
MKT score 

   
  .05 (.02)* 

   
  .03 (.02) 

 
.07 (.03)+ 

  
 .03 (.02) 

  
 .04 (.02)+ 

  
 .05 (.02)* 

Congruence  -.05 (.12) 
 
 .12 (.16) 

 
-.25 (.17) 

 
-.06 (.12) 

 
-.07 (.12) 

 
-.06 (.11) 

Cognitive Demand -.24 (.03)*** 
 
-.23 (.05)*** 

 
-.27 (.05)*** 

 
-.25 (.04)*** 

 
-.25 (.03)*** 

 
-.24 (.03)*** 

Greene x Congruence  -.73(.19)*** 
 
-.98 (.26)*** 

 
-.41 (.28) 

 
-.72 (.20)*** 

 
-.79 (.19)*** 

 
-.74 (.19)*** 

 
Survey IBPa 

  
 .68 (.06)*** 

  
.71 (.07)*** 

  
.67 (.09)*** 

 
 .80 (.06)*** 

 
 .74 (.06)*** 

  
.68 (.06)*** 
 

 
 

 
Full Model 

 
Model 1A  

 
Model 1B  

 
Model 2A 

 
Model 2B 

 
Model 3  

 

Random Parameters  
Intercept for Teacher 
(γ00) .06 (13%) 

 
.07 (17%) 

 
.14 (26%) 

 
.10 (20%) 

 
   .08 (16%) 

 
.06 (13%) 

Residual  .41 (87%) 
 
.34 (83%) 

 
.40 (74%) 

 
.41 (80%) 

    
   .41 (84%) 

 
.41 (87%) 

% Decline in Variance 
from Empty Model 53% 

 
 
59% 

 
 
49% 

 
 
57% 

 
   
  58% 

 
 
53% 

AIC 824 402 446 839   831 823 
Cases 383 190 193 383   383 383 
Teachers 47 47 46 47    47 47 

      NOTE. – Standard errors are in parentheses for fixed effects. Percentage of total variance explained is in 
parentheses for random parameters. The fixed effect for standardized survey IBP for a particular model is what was 
used in the survey-observation alignment calculation for that model. E.g. Standardized survey IBP only included the 
items using the agree-disagree response scale for Model 2A. 
     *** p-value <.001;  
     ** p-value <.01;  
 *p-value<.05; 
 +p-value<.10 
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