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The expansion of education systems across Latin America has failed to decrease education 

inequality. An important mechanism driving educational inequality relates to the distribution of 

classroom practices. This dissertation studied the distribution of classroom practices in Chile, 

Colombia, and Mexico, the three Latin American countries taking part in the Teaching and 

Learning Survey (TALIS) Video Study (TVS). Specifically, I focused on the evidence provided 

by classroom observations and student survey responses. The overarching research purpose of 

this study was to further our understanding of how classroom practices are distributed between 

and within these three Latin American countries, in particular centering on the inequities 

between the classroom experiences of students from different socioeconomic backgrounds.  

Specifically, this dissertation centered around the following research questions: first, I analyzed 

the key similarities and differences between the educational systems, of Chile, Colombia, and 
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Mexico, particularly as it refers to teaching standards and frameworks to evaluate teachers and 

teaching; second, I explored the factorial structures of measures of classroom practice derived 

from the TVS observation system and student surveys in Chile, Colombia, and Mexico, and the 

extent to which this were invariant across contexts; and finally, I investigated the extent to which 

the distribution of classroom practices (for each measure) related to student, family, teacher, and 

school characteristics.  

The findings of this dissertation showed that observation scores of classroom practice 

were not invariant across countries, but student ratings were, highlighting the complementarity of 

both measures and fostering the use of multiple measures for the assessment of classroom 

practices. In addition, observation scores in Latin America were lower than student ratings of 

classroom practices, especially comparing to averages in the rest of participating jurisdictions in 

the TVS. Finally, few characteristics were correlated with said scores of classroom practices and 

these correlations varied by country. However, residual variances in both sets of models 

remained large, indicating the need for exploring further factors that can explain different scores 

of classroom practices. The findings of this dissertation provide context for future research that 

seeks to understand how other measures of student, classroom, and teacher characteristics are 

related to classroom practices. Additionally, this study provides evidence for the use of both, 

observation systems and student surveys for the assessment of classroom practices depending on 

the purpose and intended use of the assessment.   
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A Comparative Study of Mathematics Classroom Practices in Chile, Colombia, and Mexico 

 

The expansion of education systems across Latin America has failed to decrease 

education inequality and generate consistent improvements in attainment across socioeconomic 

groups (Battistón et al., 2014; Cruces et al., 2014). Throughout the region, students from 

socioeconomically disadvantaged backgrounds score consistently lower in local and international 

assessments than their wealthier counterparts (Duarte et al., 2010; Fuchs & Wößmann, 2008; 

Gamboa & Krüger, 2016; Gamboa & Waltenberg, 2012; Willms & Somers, 2001). More 

advantaged students are also more likely to participate in higher education, which is related to 

increases in wages, access to employment, and even social-emotional skills (Altonji & 

Mansfield, 2011; Bruns & Luque, 2014; Carneiro et al., 2011; Hanushek & Woessmann, 2009; 

Heckman, 2008; Mansfield, 2015; Torres, 2018; Willms & Somer, 2001). 

Understanding and addressing the factors that contribute to these inequalities is critical 

given the implications for students’ future life prospects and outcomes. Inequalities across 

students of different socioeconomic backgrounds have been associated to a variety of 

mechanisms that promote gaps in student learning, including differences in the structure of 

education systems (e.g.: centralized or decentralized), an unequal allocation of resources, and the 

segregation into public and private schools (Somers et al., 2004; Reardon, 2013; Wolff & 

Valenzuela, 2014). Indeed, Gamboa and Waltenberg (2012) found that differences in parental 

education and school type (e.g., private v. public) largely explain educational inequality in Latin 

America. These factors, in turn, relate to differential access to cultural (Ferreira & Gignoux, 

2011; Pokropek et al., 2015) and educational resources (Reardon, 2013) in the region. 

Another important mechanism driving educational inequality relates to the distribution of 

teaching quality between classrooms (Bell et al., 2012; Borman & Kimball, 2005; Clotfelter et 
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al., 2007; Desimone & Long, 2010; Goldhaber et al., 2015; Torres, 2018). Scholars have defined 

teaching quality as comprising two related but distinct aspects of good teaching: knowledge for 

teaching (the knowledge of teachers to teach the subject they teach, e.g. Hill et al., 2008), and 

classroom practices (behaviors through which teachers interact with their students in a classroom 

context, e.g. Bell et al., 2012; Gitomer et al., 2014). That is, highly qualified teachers know both 

what to teach and how to teach it (Ball, 2000; Boe et al., 2007; Cochran-Smith, 2003). Although 

I recognize the importance of both aspects of teaching quality, in this dissertation I focus on the 

role of classroom practices (how to teach).  

In Latin America, Bruns and Luque (2014) documented variation in classroom practices 

across countries, as well as across classrooms and schools. Other scholars have highlighted large 

differences in instructional quality related to the observable characteristics of teachers (Mizala & 

Romaguera, 2004; Vegas, 2005). Torres (2018) found that teacher effectiveness in Chile varied 

more in low-socioeconomic-status schools. Another study showed that more effective teachers in 

Colombian classrooms improved student performance by 6% (Brutti & Sánchez, 2017). In 

Mexico, Martínez-Rizo and Mercado (2015) found instruction to be the single most important 

school factor associated with variations in student performance; and Jensen et al., (2020) as well 

as Santibañez (2006) found positive relationship between teacher test scores and measures of 

teaching as well as student achievement scores. These findings align with international evidence 

that points to large variation in teachers’ contributions to learning, both within and across 

schools and countries (Bruns & Luque, 2014; Kyriakides et al., 2013; Meroni et al., 2015; Nye et 

al., 2004; Rowan et al., 2002; Woessmann, 2016).  

This dissertation studies the distribution of classroom practices in Chile, Colombia, and 

Mexico, the three Latin American countries taking part in the Teaching and Learning Survey 
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(TALIS) Video Study (TVS) (OECD, 2020a).1 The TVS investigated the teaching of 

mathematics, specifically quadratic equations across countries using multiple sources of 

evidence, including video-recorded lessons, instructional artifacts, student tests, and teacher and 

student surveys. I specifically focus on the evidence of teaching provided by classroom 

observations and student survey responses, the most widely used instruments to capture the 

quality of teaching within and across countries (Goe et al., 2008). I study how classroom 

practices of quadratic equations vary in ways that may reflect differences in the teaching policies 

and frameworks in place across countries, as well as student socioeconomic background, 

classroom and teacher characteristics, and school contexts. Chile, Colombia, and Mexico have 

important similarities in language and culture, high levels socioeconomic and educational 

inequalities, and centralized educational governance and curricula; but also key differences in 

educational policies including teaching standards and teacher evaluation systems. These key 

similarities and differences enable closer comparisons across countries, including exploring how 

classroom practices vary in the region, and how this variation reflects prevailing inequities across 

different groups of students. While past studies in Latin America have explored the relationship 

between teacher and student characteristics, including teacher credentials and socioeconomic 

background, the relationship between classroom practices and student and school socioeconomic 

context has not often been explored. The documentation of classroom practices in Latin America 

has been limited to descriptive data about observed teacher characteristics except for a few 

studies that describe classroom practices in small samples of classrooms (Bruns & Luque, 2014; 

Jensen et al., 2020). Consequently, there is a need for research that systematically examines and 

compares classroom practices across and within countries in the region. Importantly, valid 

 
1 The study was later renamed as the Global Teaching InSights: A Video Study of Teaching.  
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comparisons across countries require careful consideration of context, and the assumption of 

construct invariance–i.e. instruments capture the same domains of classroom and teaching 

practice across countries (Desa, 2014; He et al., 2019). This dissertation aims to contribute to our 

understanding of how classroom practices are distributed between and within these three 

countries, in particular centering on the inequities between the classroom experiences of students 

from different socioeconomic backgrounds. Specifically, it investigates the following research 

questions: 

1. What are key similarities and differences between the educational systems, of Chile, 

Colombia, and Mexico, particularly as it refers to teaching standards and frameworks to 

evaluate teachers and teaching?  

2. What are the factorial structures of measures of classroom practice derived from the TVS 

classroom observation protocols in Chile, Colombia, and Mexico?  

3. What are the factorial structures of measures of classroom practice derived from the TVS 

student surveys in Chile, Colombia, and Mexico?  

4. Is the distribution of classroom practices related to student, family, teacher, and school 

characteristics? Do results vary across measures, i.e., observation v. student ratings?  

 

My hypotheses are that differences in teaching standards and the implementation of 

policies related to the evaluation of teachers can result in differences in the relative prevalence of 

different classroom practices across countries (RQ1); differences in the extent to which some 

practices tend to co-occur with others—their factorial structure in psychometric terms (RQ2 and 

RQ3); and variation in the distribution of teaching practices experienced in different schools and 

by different students (RQ4).  

This dissertation is structured as follows: Chapter 2  presents a literature review that 

highlights education research on teaching quality and classroom practices, including relevant 

work from Latin America. Chapter 3 describes the educational systems of Chile, Colombia, and 
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Mexico, and serves a dual purpose, providing both evidence of similarities and differences across 

systems to answer the first research question, and the necessary context for interpreting and 

drawing implications about the other three questions. Chapter 4 details the research design of the 

TVS study and sample, and the specific methods I use to answer the remaining research 

questions. Chapter 5 summarizes the findings for each research question, and finally, Chapter 6, 

discusses the implications of the findings, proposes areas for future research.  

Chapter II: Literature Review 

Consensus is that quality of instruction improves education outcomes (Cochran-Smith, 

2003). This consensus stems from a vast body of international research that shows that teachers 

and their teaching are important determinants of student learning (e.g.: Bruns & Luque, 2014; 

Chetty et al., 2014; Kersting et al., 2012; Masino & Niño-Zarazúa, 2016). Scholars have used a 

variety of frameworks and associated terms to understand and describe what teachers do inside 

classrooms. Commonly used terms in the literature include instructional or teaching practices 

(Cobb et al., 2003; Correnti & Martínez, 2012; Lotter et al., 2007b; Stallings, 1983), quality of 

instruction (Hill et al., 2008), teaching quality (Bell et al., 2012; Cochran-Smith, 2003) and 

classroom practices (Kane et al., 2011; Praetorius & Charalambous, 2018), among others. While 

there is clear overlap among these terms and their respective frameworks, each has distinct 

assumptions and conceptual underpinnings that carries specific meaning and implications for 

how we understand and describe teaching. 

In this chapter, I review key concepts, frameworks, and instruments that have been used 

to systematically study classroom practices in mathematics and other subjects, particularly 

classroom observation systems and student surveys. Finally, I consider the international literature 
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that examines the associations between student socioeconomic background, and the kinds of 

practices students are exposed to in classrooms. 

Classroom Practices  

Researchers have conceptualized teaching into abstract domains that reflect behaviors 

and provide structure to relevant aspects for teaching (OECD, 2020a). These domains have been 

operationalized through behaviors known as classroom practices (Praetorius et al., 2018). Given 

that instruction is the mechanism through which teachers influence student learning, identifying, 

and understanding classroom practices is important (Blazar, 2015). Classroom practices are also 

important because student interactions in classrooms impact student thinking, their sense of 

ability and overall classroom performance (Franke et al., 2007). 

Classroom practices describe what teachers do, but also how teachers behave with 

students in a particular context (Franke et al., 2007). Classroom practices are also important for 

teacher evaluation and professional development, as they describe specific ways about how best 

to improve individual teaching (Gitomer et al., 2014; Grossman et al., 2013; Kane et al., 2011). 

Additionally, there is evidence that improvements in classroom practices are associated with an 

increase in student learning (Kane & Staiger, 2012).  

Scholars have found that the classroom practices most important for student learning 

relate to inquiry-oriented instruction, connect mathematical topics, cognitively activates student 

thinking, and require an adequate classroom management and a supportive climate (Blazar, 

2015; Cappella et al., 2016; Cobb & Jackson, 2011; Fauth et al., 2014; Grossman et al., 2013; 

Hiebert & Morris, 2012; T. J. Kane et al., 2011; Kersting et al., 2012; Lockwood et al., 2015).  

Blazar (2015) found that mathematics instruction focused on inquiry and concept-based 

teaching improves student learning. Cobb and Jackson (2011) argued that classroom practices 
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that fostered student learning are those where teachers supported students to solve cognitively 

demanding tasks, provide evidence for their reasoning and make connections between their own 

and their peers thinking. At the same time, it required teachers to respond adequately to students’ 

thinking. Similarly, according to Fauth et al. (2014), classroom practices related to supportive 

climate and cognitive activation are predictive of students’ interest in learning, whereas 

classroom management is predictive of student learning. Kersting et al. (2012) found that 

connecting mathematical knowledge with other elements of instructional practice significantly 

contributes to student learning. And research by Grossman et al. (2013) demonstrated that 

explicit strategy instruction and increasing guided practice—two domains associated with 

inquiry-oriented instruction—significantly improve student learning (although their research 

focuses on English and Language Arts, ELA). 

Kane et al. (2011) found that classroom management skills are the set of classroom 

practices most associated with student learning in the United States, especially in mathematics. 

Lockwood et al. (2015) supported these findings, adding that effective classroom management of 

student behavior was most strongly related to student outcomes. The authors underscored the 

importance of effective instruction and effective behavioral management in classroom 

environments as critical to student learning. Hiebert and Morris (2012) reached the same 

conclusion. 

Gitomer et al. (2014) found that some classroom practices were more common than 

others. For example, dimensions of teaching associated with classroom management were easily 

identified and commonly present across classrooms, whereas aspects related to socio-emotional 

classroom practices were not as common. The identification of these key classroom practices is 
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relevant as research has found that some instructional practices may be more directly associated 

than others with increased student learning (Blazar, 2015). 

Teaching Frameworks: The Operationalization of Teaching into Domains of Behaviors 

Several classroom practices are important regardless of the subject being taught 

(Grossman et al., 2013). One of the most used frameworks for general teaching is the 

Danielson’s Framework for Teaching (FFT: Danielson, 2013). The FFT identified aspects of 

teaching that empirical studies and theoretical research have found to improve student learning. 

FFT is composed of four domains: planning and preparation, classroom environment, instruction, 

and professional responsibilities. Another important framework is the National Board 

Certification Teaching Framework (NCBT, 2016). NBCT is used in the United States and was 

designed to guide teaching practices of classroom instructors and identify and recognize those 

who effectively enhance student learning and show a high level of knowledge, skills, abilities, 

and commitments. These standards for teaching were built around five core propositions: (1) 

teachers are committed to students and their learning; (2) teachers know the subjects they teach 

and how to teach those subjects to students; (3) teachers are responsible for managing and 

monitoring student learning; (4) teachers think systematically about their practice and learn from 

experience; and (5) teachers are members of learning communities. Brady (2005) proposed a 

similar framework. The author argued that the five essential dimensions of effective teaching 

should center around the importance of relationships and technical proficiency of teachers; the 

need for engagement through a rich and wide-ranging variety of teaching strategies; the value of 

assessment integral to, and as a celebration of, learning; prioritizing learning that is 

contextualized; and the role of reflection in and on practice. 
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Building on the use and findings from the Classroom Learning Assessment Scoring 

System (CLASS), Hamre and Pianta (2007) developed the CLASS Framework for Children’s 

Learning Opportunities. This framework appraises teacher-student processes and interactions 

based on the teaching domains of emotional support, classroom organization and instructional 

support. The goal of the CLASS teaching framework is to provide students with opportunities to 

become engaged in academics and develop social skills and competencies (Hamre et al., 2010). 

This framework has been revised and renamed as the Teaching Through Interactions (TTI) 

Framework (Hamre et al., 2013), with a continued focus on the same domains of teaching. 

Other frameworks for instructional practice are subject-matter specific. For teaching 

mathematics, there are some frameworks that researchers have found to be related to student 

learning. For example, the framework for Advancing Children's Thinking (ACT: Fraivillig et al., 

1999) comprises three domains: eliciting children's solution methods, supporting children's 

conceptual understanding, and extending children's mathematical thinking. A prominent 

framework for mathematics teaching is Mathematics Quality of Instruction (MQI: Hill et al., 

2008), which focuses on six domains of teaching: mathematical errors, responding to students 

appropriately, connecting classroom practice to mathematics, richness of mathematics, 

responding to students appropriately, and mathematical language. 

In terms of the international study of classroom practices in mathematics, the German 

framework for teaching is relevant (Lipowsky et al., 2009; Praetorius et al., 2018). This 

framework, known as the Three Basic Dimensions Framework (TBD), identifies three 

dimensions of teaching: classroom management, student support and cognitive activation 

(Praetorius et al., 2018). The TBD is widely used in German-speaking countries to investigate 

instructional quality. While the TBD was originally developed in the context of mathematics 
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instruction, the dimensions are conceptualized as being generic and applicable across subjects 

and grades. Results from the Trends in International Mathematics and Science Study (TIMSS: 

Stigler et al., 2000) helped to shape this framework. 

The OECD has developed the TALIS framework for teaching, with a focus on effective 

instruction and institutional conditions that enhance student learning in lower secondary 

education (Ainley & Carstens, 2018). TALIS addresses professional characteristics and 

pedagogical practices of teachers (instructional practices, professional practices, education and 

preparation, feedback and development, job satisfaction, self-efficacy) and institutions (school 

leadership, school climate, teacher human resource issues) that directly influence how students 

experience education. 

The teaching framework proposed in the TALIS Video Study (TVS: OECD, 2020a)—

later renamed as the Global Teaching Insights—was designed to allow comparisons of teaching 

across countries based on six domains of teaching. The TVS investigated how teachers teach 

across eight jurisdictions in eight countries as well as the aspects of teaching related to student 

learning and other non-cognitive outcomes. The study focused on the teaching of quadratic 

equations in mathematics during classroom instruction. The eight participating jurisdictions in 

the TVS were Chile, China (Shanghai), Colombia, Germany (8 Länder), Japan, Mexico, Spain 

(Madrid) and the United Kingdom (England) (OECD, 2020a). The TVS International Research 

Consortium (IC) with collaboration from all eight participating countries, developed a common 

teaching framework for quadratic equations by reviewing international conceptualizations of 

teaching quality (details in OECD, 2020a). This teaching framework comprises six domains of 

teaching that measure the full range of teaching across countries: Classroom Management (CM), 

Social-Emotional Support (SES), Discourse (D), Quality of Subject Matter (QSM), Student 
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Cognitive Engagement (SCE) and Assessment of and Responses to Student Understanding 

(ARSU). 

Table 2.1 highlights the purpose and goal of these frameworks (in alphabetical order), the 

construct of teaching (or instruction) for each study and how they are operationalized into 

classroom practices with specific domains, grade, and subject for which these frameworks were 

developed and how teaching was measured.  
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Table 2.1 

Selected Frameworks for the Study of Classroom Practices  

Framework Author Purpose/goal Construct Domains Specific or 

General  

Grade  Instruments 

ACT Fraivillig et 

al., 1999 

Support children’s 

development of a 

conceptual 

understanding of 

mathematics 

Skillful 

teaching 

Eliciting 

children’s 

solution methods; 

Supporting 

children’s 

conceptual 

understanding; 

and Extending 

children’s 

mathematical 

thinking 

Specific: 

mathematics 

Primary  Observation 

Teacher survey 

Interview 

CLASS/ TTI  Hamre et al., 

2010) 

Study teacher-

student interactions 

in classrooms 

Classroom 

quality 

Emotional 

support; 

Classroom 

organization; and 

Instructional 

support 

General General Observation 

MQI Hill et al., 

2008 

Provide a 

multidimensional 

and balanced view 

of mathematics 

instruction.  

Instructional 

quality 

Common Core 

aligned student 

practices; 

Working with 

students and 

mathematics;  

Richness of the 

mathematics; 

Errors and 

imprecision;  

Classroom work 

is connected to 

mathematics 

Specific: 

mathematics 

General Observation 
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National Board 

Certification 

for Teachers 

NBTS, 2016 Describe what 

accomplished 

teachers should 

know and be able to 

do to have a 

positive impact on 

student learning 

Teaching 

standards 

Commitment to 

students and 

learning; 

Knowledge of 

subject and how 

to teach subject; 

Managing and 

monitoring 

student learning; 

Learn from 

experience and 

think about their 

practice 

systematically; 

Member of 

learning 

communities 

General General Assessment 

and electronic 

portfolios 

TVS OECD, 2020 Investigate teaching 

quality to support 

the understanding 

of teaching  

Teaching 

quality 

Classroom 

management; 

Social-emotional 

support; Quality 

of subject matter; 

Discourse; 

Student cognitive 

engagement; 

Assessment of 

and responses to 

student 
understanding 

Specific: 

quadratic 

equations 

Secondary Observation; 

Teacher and 

student 

surveys; 

Student tests; 

Instructional 

Artifacts 

TALIS Ainley & 

Carstens, 

2018 

Describe teaching 

and learning 

conditions and 

relationships among 

them across and 

within countries 

through time 

Teaching 

quality 

Teachers’ 

instructional 

practices; School 

leadership; 

Teachers’ 

professional 

practices; 

General Lower 

secondary  

Teacher, 

student and 

principal 

surveys 
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Teacher 

education and 

initial 

preparation; 

Teacher feedback 

and development; 

School climate; 

Job satisfaction; 

Teacher human 

resource issues; 

and Teacher self-

efficacy. 

TBD Klieme, 

Schümer, & 

Knoll, 2001; 

Praetorius et 

al., 2018 

Research purpose; 

Describe observed 

teaching quality and 

provide structure 

aspects of teaching 

quality 

Instructional 

quality  

Classroom 

management; 

Student support; 

and Cognitive 

activation  

General General Observation 
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Measurement of Classroom Practices 

Scholars have conceptualized high-quality teaching in many ways (Bell et al., 2012; Goe 

et al., 2008). Bell et al. (2012) defined teaching quality as a construct comprising six features: 

teacher knowledge, teacher practices, teacher beliefs, student beliefs, student practices, and 

student knowledge. The Learning Mathematics for Teaching (2011) group used six domains of 

classroom practices: richness and development of the mathematics, responding to students, 

connecting mathematics, language, equity, and presence of mathematical errors. Praetorius et al. 

(2018) defined the quality of teaching around the three dimensions of classroom practices in the 

TBD: classroom management, student support and cognitive activation. And, finally, the TALIS 

Video Study (TVS) assessed teaching quality through the conceptualization of six domains of 

classroom practices: classroom management, social-emotional support, quality of subject matter, 

discourse, student cognitive engagement, and assessment of and responses to student 

understanding (OECD, 2020a). 

Conceptualizations of teaching are often based in terms of latent profiles of competences 

for teaching mathematics rather than domains of classroom practice (Blömeke et al., 2020).These 

competences conceptualize a comprehensive multi-dimensional construct of teaching that 

includes mathematics teachers’ knowledge, skills, and beliefs. While I recognize the importance 

of this work, and that teaching is made-up by more than classroom practices, for the purposes of 

this dissertation I use classroom practices as the conceptualization of teachers’ behaviors in 

classrooms.  

Using the term quality as it relates to teaching is fraught with complexity and potential 

risk because the basic idea that classroom practices can be of high- and low-quality is often 

conflated with more essentialist concepts, language and even personnel policies about quality 
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teachers, teacher effectiveness and so forth. Nevertheless, the idea of quality is present in most 

teaching frameworks, particularly as it relates to successful or effective teaching (that leads to 

enhancements in student learning outcomes) and/or good teaching (that follows standards of 

adequacy, completeness, and integrity) (OECD, 2020a). 

The measurement of classroom practices is important to understand actual teaching–i.e., 

what happens inside classrooms (Hiebert & Morris, 2012). While there is general agreement that 

all measures of instruction are important, the extent to which different measures capture different 

constructs related to teaching is not yet established (Correnti & Martínez, 2012; Lockwood et al., 

2015). Researchers agree that the choice of indicators to measure classroom practices is crucial, 

and practical and that reliable indicators should be chosen to study teaching. 

The most common instruments used to measure classroom practices are (1) classroom 

observation systems (e.g. Framework for Teaching, FFT: Danielson, 2013) ; Classroom 

Assessment Scoring System CLASS: Pianta et al., 2008); and the Teaching and Learning 

International Video Study, TVS: OECD, 2020a); (2) surveys (e.g. Trends in International 

Mathematics and Science Study, TIMSS: Stigler et al., 2000 ; Tripod survey: Ferguson, 2010); 

(3) instructional artifacts (e.g. Instructional Quality Assessment, IQA: Boston, 2014; Scoop 

Notebook: Borko et al., 2007); and (4) portfolios (e.g. National Board for Professional Teaching 

Standards, NBPTS 2016).  

In the following section, I examine classroom observation and survey instruments in 

detail as these are the two measures of classroom practices in the TVS that I use in this 

dissertation. Classroom observations and student surveys are amongst the most widely used 

instruments to capture the quality of teaching in local and international spheres (Goe et al., 

2008). Additionally, these two measures of classroom practices are correlated with measures of 
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teacher effectiveness, like value-added models (Bacher-Hicks et al., 2017; Hanushek, 2020; Sass 

et al., 2014) 

Classroom Observation Systems 

Observation systems capture characteristics of teachers’ instruction and their interactions 

with students (Blazar, 2015; Grossman et al., 2013). Observation systems include rating tools (or 

instruments or rubrics), rating processes and sampling specifications (Bell et al., 2019; Liu et al., 

2019). Well-designed systems of classroom observation can provide rich and detailed 

information about classroom practices along multiple domains and are often used to help support 

instructional improvement efforts involving feedback to teachers, individual and collegiate 

professional reflection, among others (Archer et al., 2016; Grossman et al., 2013; Martinez et al., 

2016). Like teaching frameworks, some observation systems have focused upon elements of 

classroom practices that may be consistent across different grade levels and content areas (e.g., 

CLASS, FFT and Stallings Snapshot), whereas others have focused on elements for teaching 

specific subjects (e.g., PLATO, MQI, TIMSS and the TVS). 

An observation system is structured around a set of domains that describe the core 

constructs of teaching. Each domain is then defined by characterizations of teachers’ behaviors. 

Within each domain, a trained observer scores each behavior on a scale that fully describes each 

characterization of teaching (Bell et al., 2012). Classroom observation systems are designed to 

rate classroom practices for a specified number of lessons over the school year; in some systems, 

a full lesson is observed and scored, while in others, lessons are divided into shorter segments of 

time and each—or some—segments of the lesson are scored (Gitomer et al., 2014). The length 

and duration of observation affects the validity and reliability of these measures. Dividing an 

event into more occasions may improve reliability by increasing the number of observations 
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during a set amount of time. At the same time, very frequent observational periods, can 

compromise the validity of observational inferences (Mashburn et al., 2013) 

Validity. Observation systems as a measure of classroom practices need to provide 

evidence of validity and reliability before use (AERA/APA,NCME, 2014; Correnti & Martínez, 

2012). Observation systems designed to understand teaching should be able to provide 

information about different aspects of classroom practices and ensure that the teaching 

framework is understood adequately by all participants (Bell et al., 2012; Martinez et al., 2016). 

In addition, there should be enough evidence for raters to provide accurate and reliable scores 

(Bell et al., 2019). Potential sources of rating error include raters, lessons, items of observations 

and the interactions among these sources (Praetorius & Charalambous, 2018). 

Bell et al. (2012) developed and illustrated a validity argument framework recommended 

for classroom observation systems. Their approach builds on Kane's (2006) validity framework 

to outline four points of evidence for validity: (1) scoring refers to the extent to which rules are 

appropriate, applied accurately, consistently, without bias and adequately fit the scoring model; 

(2) generalization refers to the extent to which samples adequately represent the quality of all 

lessons and unexpected error is sufficiently accounted for; (3) extrapolation refers to the extent to 

which scores on all lessons are related to teaching or instructional quality; and (4) implications of 

using the system adequately support associations about teaching performance. This validity 

framework was extended by Praetorius and Charalambous (2018). The authors argued that 

validity evidence should also ensure that (5) higher scoring teachers on classroom practices 

exhibit larger student learning gains; (6) scores are related to other teacher-related constructs; 

and that (7) results from different observation systems are related. 
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Bell et al. (2019) demonstrated that evidence of validity of observation systems varies 

across contexts. The authors suggest that the validation of observation systems should include a 

detailed specification of the context in which observations take place. Praetorius and 

Charalambous (2018) showed that beyond measuring aspects of classroom practices and 

teaching quality across subjects, not all systems are explicit about the purpose of their 

framework. Scholars should make explicit their conceptions of teaching quality and how these 

are operationalized into classroom practices through instruments and inferences (Correnti & 

Martínez, 2012) 

Although classroom observation measures have been shown to be correlated with 

multiple student outcomes, the effect sizes of such correlations are generally small and range 

from 0.03sd to 0.18sd (Blazar, 2015; Blazar & Kraft, 2016; Garrett & Steinberg, 2015) in 

students’ math achievement, for example. According to Blazar and Kraft (2016), these 

differences mean that teachers at the 84th percentile of the distribution of effectiveness move the 

medium student up to roughly the 57th percentile of math achievement.  

Examples of Observation Systems. The Measures of Effective Teaching study (MET: 

Kane & Staiger, 2012) is the most ambitious effort to date to investigate the role of classroom 

observations in measuring teaching and its association with student learning. MET collected data 

from more than three thousand teachers and seven thousand lessons in the United States, to 

compare five observation instruments: Framework for Teaching (FFT), Classroom Assessment 

Scoring System (CLASS), Protocol for Language Arts Teaching Observations (PLATO), 

Mathematical Quality of Instruction (MQI) and the UTeach Observation Protocol (UTOP). Key 

results from the MET study show that all observation instruments are associated with student 
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learning and that high scores in observation systems are associated with high scores on other 

instruments for measuring classroom practices (Kane & Staiger, 2012). 

 First, CLASS and FFT are general instruments that study teacher and student interactions 

and processes across subjects. The Classroom Assessment Scoring System (CLASS: Pianta et 

al., 2012) incorporates three domains of classroom practice: emotional support, classroom 

organization and instructional support, with a focus on teacher-student interactions in classrooms 

(Allen et al., 2013). Domains were scored on a 7-point scaled by trained raters. Lessons were 

divided into 20-minute segments. CLASS has been used across many contexts. In Chile, for 

example, Yoshikawa et al. (2015) used CLASS to explore associations between classroom 

practices of teachers taking part in a professional development program and the language and 

behavioral outcomes of kindergarteners. They found positive associations among all CLASS 

domains but no relationship between classroom practice domains and student outcomes. Sandilos 

et al. (2017) also studied teaching in primary education using CLASS and found the three 

domains of classroom practices are also present in primary education. Bruns et al. (2016) found 

that scores derived from CLASS for secondary education in Chile were associated with scores 

from the Stallings Snapshot (Stallings, 1983) observation tool. Research in Australia (Tayler et 

al., 2013), the United States (la Paro et al., 2014) and Mexico (Jensen et al., 2020) has found 

similar relationships. 

The Framework for Teaching (FFT: Danielson, 2013) was developed to identify aspects 

of teacher responsibilities that promote student learning and to capture practice. FFT was 

redesigned in 2013 to align with the Common Core Standards and the National Board 

Certification for Teachers Standards in the United States (Viviano, 2012). FFT covers four 

domains of classroom practices: planning and preparation, classroom environment, instruction, 
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and professional responsibilities. These domains are scored on a 4-point scale. The observation 

system does not require the division of lessons into segments. FFT is widely used in the United 

States (Dodson, 2017) and, in this context, scholars have shown FFT scores to be correlated with 

VAM estimates of teacher effectiveness (Milanowski, 2011; Reddy et al., 2019), to be stable 

across time and predictive of student growth in mathematics and reading (Kettler & Reddy, 

2017).  

PLATO, MQI and UTOP are subject specific. PLATO was designed to study teaching 

and learning in English, Language and Arts (ELA), whereas MQI and UTOP focus on 

mathematics instruction. The Protocol for Language Arts Teaching Observations (PLATO: 

Grossman et al., 2013) was designed to capture features of ELA instruction, and to study the 

relationship between teachers' classroom practices and their impact on student achievement. 

PLATO comprised four domains: disciplinary demand of classroom talk and activity, 

contextualizing and representing content, instructional scaffolding, and classroom environment. 

These domains were scored by trained raters in a 4-point scale and lessons were broken into 15-

minute segments. Scores from PLATO have been found to be associated with student 

achievement gains, especially for minority students although the magnitude varies across schools 

(Cohen & Grossman, 2016). PLATO has also been used as a diagnostic tool to provide feedback 

to teachers about their instructional practices (Grossman et al., 2015). Although PLATO has 

mostly been used in the United States, Blikstad-Balas et al. (2018) assessed teaching aspects of 

language learning in Norway using PLATO. The authors found that Norwegian teachers 

prioritize writing and offered some examples of successful writing instruction. 

In terms of observation tools specific to classroom practices in mathematics, MQI utilizes 

domains designed to characterize the rigor and richness of the mathematics lessons. These 
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domains assessed the presence or absence of mathematical errors, mathematical explanations and 

justifications, mathematical representations and related observables (Hill et al., 2008). MQI 

broke lessons into 5-minute segments and trained raters to score each segment assigning a score 

of low, medium, or high. A number of studies have shown high inter-rater agreement rates, 

which often translate into high reliability for MQI (Hill et al., 2008, 2012) and a significant 

correlation between MQI scores and other observation instruments that measure teaching such as 

CLASS (Blazar et al., 2015; Hill & Charalambous, 2012) and sometimes student learning (Hill et 

al., 2007). 

The UTeach Observation Protocol (UTOP: Walkington & Mardner, 2015) was 

specifically designed to evaluate the quality of classroom practices of teacher candidates from 

the UTeach program at the University of Texas. In UTOP, trained raters use a 5-point scale to 

score four domains of classroom practices: classroom environment, lesson structure, 

implementation, and mathematics/science content. Research has found that UTOP is able to 

distinguish classroom practices across different teacher preparation backgrounds and value-

added student measures (Walkington & Mardner, 2015), and to provide key aspects of classroom 

practices for professional development and content-specific behaviors for teaching science and 

mathematics (Walkington & Marder, 2018; Wasserman & Walkington, 2014). 

Another mathematics specific instrument is the Instructional Quality Assessment (IQA: 

Boston & Wolf, 2004). An observation protocol developed to measure the quality of teaching 

and learning in mathematics. Trained raters score three domains of IQA on a 4-point scale. These 

domains are accountable talk, clear expectations, and academic rigor. IQA has been used to 

study the rigor of mathematics teaching and to provide formative feedback to teachers, especially 

in planning and implementing cognitively demanding tasks (Boston & Candela, 2018). 
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Locally designed observation instruments have been used in an international context 

(e.g.: Martinez et al., 2016; Westergård et al., 2019). However, few observation systems have 

been designed to understand classroom practices from a comparative perspective. Studying 

classroom practices from a comparative perspective is important because any aspect of practice 

may develop differently depending on the classroom, the teacher, the student, and broader social, 

cultural, and political contexts (Franke et al., 2007). To date, only a few international studies 

have been designed to study classroom practices across contexts, including TIMSS, TALIS and 

the TVS. 

The Trends in International Mathematics and Science Study Video Study (TIMSS) is a 

prominent observation system that examined eighth-grade mathematics classrooms in seven 

countries: Australia, the Czech Republic, Hong Kong, Japan, the Netherlands, Switzerland, and 

the United States (Hiebert et al., 2003). TIMSS 1999 incorporated an observation protocol to 

study teaching across these contexts (Stigler et al., 2000). TIMSS Video 1999 was the first study 

of its kind. Data from this study has been used to evaluate classroom practices in Asian (Leung, 

2015), European (Kunter & Baumert, 2006a) and Latin American (Näslund-Hadley et al., 2014) 

countries. TIMSS provided rich descriptions of what takes place in mathematics and science 

classrooms, allowing for comparisons of classroom practices across cultures. TIMSS Video 

involved observing one lesson per teacher and scoring it based on three criteria: practicing 

routine procedures, applying procedures to new situations or inventing new procedures for new 

situations (Stigler & Hiebert, 1997)  to provide measures of observed domains of teaching and 

learning. These domains concerned lesson organization, pedagogical activities, tasks, and 

solution strategies for presented tasks. TIMSS-related research has led to the development of 

important teaching frameworks such as the Pythagoras Study (Klieme et al., 2009), the Three-
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Basic Dimensions framework (Kunter & Baumert, 2006b; Praetorius et al., 2018), and the 

Teacher Education and Development Study in Mathematics TEDS-M: (Hiebert et al., 1999; 

Tatto, 2013). Results from TIMSS Video demonstrated that countries share certain teaching 

features, such as problem-solving, and that teachers in high-achieving countries taught math in 

different ways without a single best strategy. As the first large-scale video study of its kind, 

TIMSS advanced the use of video observation as a research methodology to study teaching and 

classroom practices (Jacobs et al., 2007). 

The Stallings Snapshot (Stallings, 1983) has also been used to study teaching in Latin 

America (Bruns & Luque, 2014) and other developing countries (Stallings et al., 2014). The 

Stallings Snapshot (SS) was developed to study teacher and students’ interactions in classrooms. 

The SS divides lessons into 3 to 5-minute segments to examine teacher’s use of time, materials, 

core pedagogical practices and their ability to keep students engaged (WorldBank, 2017). 

Trained raters score these domains of classroom practices by assessing the composition of class 

activities ranging from one student to the entire class. 

Also in the context of developing countries, the World Bank developed TEACH (Molina 

et al., 2018) to measure classroom practices in low- and middle-income countries across four 

domains: time on task, classroom culture, instruction, and socioemotional skills. According to 

the World Bank, TEACH has been used in Mozambique, Pakistan, the Philippines and Uruguay 

to diagnose and monitor classroom practices and teaching behaviors and to identify primary 

school teachers’ strengths and weaknesses (Molina et al., 2018). 

Developed as a follow-up to the TEDS-M, FIRSTMATH (Tatto et al., 2020b) explored 

the mediators of teaching and learning outcomes among beginner Math teachers in Bulgaria, 

Chile, England, Guatemala, Guyana, Honduras, Mexico, Peru, Philippines, Slovakia, Turkey, 
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and the United States. The live-observation protocol (Tatto et al., 2020a) trained raters to score 

beginner mathematics teachers on the presence or absence of following domains: mathematical 

errors, task implementation, quality of teacher-pupil interactions, connections/progressions, 

representations and quality of small-group and whole-class discussions. Findings from the field 

trial showed that FIRSTMATH captured aspects of classroom practices, including lesson flow 

and mathematics pedagogy in all eleven countries. 

Developed under a similar framework, TALIS, an international large-scale survey was 

designed to study the teaching workforce, the conditions of teaching, and the learning 

environments of schools in participating countries (Jensen, 2010). Recent cycles of TALIS have 

included information on school systems and the professionalization of teaching as well as 

insights into the beliefs and attitudes about teaching that teachers bring to the classroom and the 

pedagogical practices that they adopt (Rutkowski et al., 2013). One of the main contributions of 

TALIS is its design as an international conceptual framework for teaching that allows for the 

comparability of data across contexts (Ainley & Carstens, 2018; Rutkowski et al., 2013). 

Similarly, PISA and TALIS survey data have been used to assess perspectives of teaching and 

learning in the international context (Kaplan & McCarty, 2013; Leunda Iztueta et al., 2017; 

Sealy et al., 2016). 

And finally, the TVS designed to understand teaching and learning of quadratic equations 

in eight countries using video observations, instructional artifacts and student and teacher 

surveys (OECD, 2020a). In the TVS observation system, trained raters used 8 and 16- minute 

segments to score classroom practices across six domains. The six domains are: classroom 

management, social-emotional support, discourse, quality of subject matter, student cognitive 

engagement, and assessment of and responses to student understanding. Preliminary findings 
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from the TVS showed that frontal teaching prevails across countries, that social-emotional 

support was moderate, and that quality of instruction was low and variable across participating 

countries (OECD, 2020a). TVS results also showed that while classrooms with higher scores of 

classroom practices often have better student outcomes; the magnitude and statistical 

significance of these associations vary substantially across contexts. 

Building on important work about the key components of observation systems (e.g.: Bell 

et al., 2019; Martinez et al., 2016; Praetorius & Charalambous, 2018), I summarized key aspects 

of these widely used classroom observation tools in Table 2.2. I outlined the domains they study 

(rating tools), the sampling and scoring rules (rating processes and sampling specification) and 

whether they can be used generally or whether they were developed for a specific subject. 

Importantly, I also identified the extent to which instruments have been used in an international 

context.  
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Table 2.2  

Selected Observation Systems 

Observation 

protocol 

Author/Developer Domains Lesson 

and 

segments 

Scoring 

scale 

General or 

Specific 

Grade-level Trained 

raters  
International 

use  

CLASS Pianta et al., 2012 Emotional 

support; 

Classroom 

organization; 

Instructional 

support 

Two 

lessons 

20-minute 

segments 

7 points General PreK through 

secondary 

Yes Yes 

FirstMath  Tatto et al., 2020a Mathematical 

errors; Task 

implementation; 

Quality of 

teacher-pupil 

interactions; 

Connections/ 

progressions; 

Representations; 

and Quality of 

small-group and 

whole-class 

discussions.  

N/A Present / 

not 

present 

Specific: 

Mathematics 

Primary and 

secondary 

Yes Yes 

FFT Danielson, 2013 Planning and 

preparation; 

Classroom 

environment; 

Instruction; and 

Professional 

responsibilities 

One 

lesson 

4 points General PreK through 

secondary 

No No 

IQA Boston & Wolf, 

2004; Matsumura, 

Garnier, Slater, & 

Boston, 2008 

Accountable 

talk; Clear 

expectations; and 

Academic rigor 

NA 4 points Specific: 

mathematics 

NA Yes No 
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MQI Hill et al., 2008 Mathematics 

errors; 

Responding to 

students 

appropriately; 

Connecting 

classroom 

practice to 

mathematics; 

Richness of 

mathematics; 

Mathematical 

language 

One 

lesson; 

15-minute 

segments 

3 points Specific: 

mathematics 

PreK through 

secondary 

Yes Yes 

PLATO Grossman et al., 

2013 

Disciplinary 

demand of 

classroom talk 

and activity; 

Contextualizing 

and representing 

content; 

Instructional 

scaffolding; and 

Classroom 

environment 

One 

lesson; 

15-minute 

segments 

4 points Specific: 

English and 

Language 

Primary and 

secondary 

Yes Yes 

Stallings 

Snapshot 

Stallings, 1983 Use of 

instructional 

time; Use of 

materials; Core 
pedagogical 

practices; and 

Ability to keep 

students engaged 

One 

lesson; 3 

to 5-

minute 
segments 

One 

student; 

small 

group; 
large 

group; 

entire 

class 

General PreK through 

secondary 

Yes Yes 

TVS OECD, 2020 Classroom 

management; 

Social-emotional 

support; 

One 

lesson; 8 

and 16-

Varied 4 

points; 3 

points 

and 

Specific: 

mathematics; 

quadratic 

equations 

Secondary  Yes 
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Discourse; 

Quality of 

subject matter; 

Student 

cognitive 

engagement; and 

Assessment of 

and responses to 

student 

understanding 

minute 

segments 

present/ 

not 

present 

TEACH Molina et al., 2018 

 

Classroom 

culture; 

Instruction; 

Socioemotional 

skills 

Two 

lessons,  

15-minute 

segments 

5 points General Primary Yes Yes 

TIMSS Video Stigler & Hiebert, 

1997 

Lesson 

organization; 

Pedagogical 

activities; Tasks; 

Solution 

strategies 

One 

lesson 

 Specific: 

Mathematics 

and Science 

Eight grade  Yes 

UTOP  Walkington et al., 

2012 

Classroom 

environment; 

Lesson structure; 

Implementation; 

and Content 

N/A 5 points Specific: 

Mathematics 

and Science 

Primary 

through 

undergraduate 

Yes No 
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Surveys and Questionnaires to Study Classroom Practices 

Surveys are frequently used to measure classroom practices in higher education and are 

becoming more widely used in the K-12 literature, often as part of multiple measure studies (e.g., 

the MET Study, TALIS Video Study). Surveys are useful because they can provide information 

on classroom practices for multiple lessons, unlike observations that produce details only for 

observed lessons (van der Lans, 2018). Surveys are a cost-effective way to collect large-scale 

data on classroom practices that is both valid and reliable (Desimone & le Floch, 2004; van der 

Scheer et al., 2019). 

Using student surveys to measure classroom practices seems logical as students are most 

exposed to teaching and experience it directly. Thus, students can provide unique and rich 

information about classroom practices like social-emotional and instructional qualities teachers 

bring into the classroom (Franke et al., 2007; Geiger & Amrein-Beardsley, 2019; Henard & 

Leprince-Ringuet, 2008). Student surveys are useful to capture student opinions about aspects of 

teacher attitudes as well as classroom practices (Geiger & Amrein-Beardsley, 2019). Scholars 

have demonstrated that student answers are consistent and accurate and that students are able to 

distinguish between effective and ineffective teaching (Ferguson, 2012). Student surveys also 

allow researchers to capture simultaneous ratings related to aspects of teacher-student 

interactions within-and-between-classrooms (Downer et al., 2015). Using student surveys to 

measure classroom practices has remained limited, however, due to difficulties with teacher buy-

in, evidence of biases in student responses in some facets of instruction, and the non-random 

factors present in classrooms that sometimes result in measurement error (Fauth et al., 2014; 

Geiger & Amrein-Beardsley, 2019). The main arguments in favor of using student ratings to 

measure classroom practices are that: (1) student ratings show robust correlations with measures 
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of student achievement and effectiveness; (2) student ratings can discriminate reliably between 

teachers; and (3) students are natural observers of their classrooms (Schweig, 2016).  

 Validity of Student Surveys. Researchers have empirically tested the stability of student 

surveys and found that student ratings provide measures of teaching that are invariant across 

time, subjects, and grade levels (Gaertner & Brunner, 2018). Kane and Staiger (2012) showed 

that data from student surveys is more reliable and more stable than observation data as students 

observe teachers for multiple hours. This is true only when student responses are averaged across 

all students in the classroom (Downer et al., 2015). Research has also found student surveys to 

be predictive of student learning (Decristan et al., 2016; Göllner et al., 2018; Kane & Staiger, 

2012; Leon et al., 2017; Rieser et al., 2016). As with observation systems, it is important to note 

that effect sizes of the relation between responses to student surveys and student learning are 

small and can vary depending on the survey, estimation model and classroom practice construct 

being measured (Rowan et al., 2002).   

Fauth et al. (2014) explored the factorial structure and predictive power of student ratings 

by dividing the variance of student ratings into two sources: student individual perceptions and 

whole-class perceptions of teaching. The authors found that aggregate student ratings can 

adequately distinguish across three basic domains of classroom practices: classroom 

management, cognitive activation, and supportive climate. This finding was supported by 

Göllner et al. (2018). Results showed that classroom management scores predicted student 

achievement, whereas ratings of cognitive activation and supportive climate predicted student 

interest. Downer et al. (2015) conducted a similar validation study using the CLASS-Student 

Report survey instrument. CLASS-SR comprised three domains of classroom practices: 

emotional support, classroom organization and instructional support. Variance was decomposed 
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to study the quality of interactions at the classroom and individual levels. The authors reported 

that students can reliably rate the three classroom practice domains and adequately differentiate 

them across classrooms (although not within). Similar findings were reported for Norwegian 

students and the classroom practices of their teachers (Westergård et al., 2019). 

Although there is little research on the use of longitudinal surveys of classroom practices 

using student ratings, Praetorius et al. (2017) showed that in Germany student ratings are stable 

and correlate with other aspects of teaching such as teachers’ motivation and self-efficacy. In 

addition, student ratings were correlated with student self-regulation (Rieser et al., 2016), student 

engagement (Leon et al., 2017; Quin et al., 2017) and teacher self-reports (Seiz et al., 2015) for 

some domains of classroom practice (Scherzinger & Wettstein, 2019). 

Examples of Student Surveys. Although most of the evidence from the literature on the 

use of student ratings relates to higher education outcomes and educational experiences (e.g.:  

Douglas & Douglas, 2006; Guolla, 1999), some student surveys have been used across 

educational K-12 settings. One of the most widely used student surveys in the United States (e.g. 

Colorado, Florida, New York City, Ohio) is the Tripod student survey (Ferguson, 2008). Tripod 

was also used in the MET study. The tripod student survey assesses student experiences in the 

classroom (Kane & Cantrell, 2010) and is organized around seven domains known as the 7C’s 

(Ferguson & Danielson, 2015). These domains are Care, Confer, Captivate, Clarify, Consolidate, 

Challenge and Classroom Management. Tripod validation studies reported that except for 

classroom management, all C’s can be grouped into a single measure of classroom practice: 

student support (Kuhfeld, 2017; Wallace et al., 2016). Some studies that have used the Tripod 

survey have found that student ratings are correlated with achievement gains and can distinguish 
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between high-and low-quality teaching across classrooms (Ferguson, 2012; Kane & Cantrell, 

2010; Kuhfeld, 2017; Wallace et al., 2016). 

 The Responsive Environmental Assessment for Classroom Teaching (REACT) student 

survey was designed to explore student perceptions of classroom environments and to provide 

feedback on teaching (Nelson et al., 2015). The survey was organized across four domains of the 

classroom environment and was designed to evaluate the degree to which teachers: (1) match 

their instruction to student needs; (2) deliver instruction clearly; (3) provide goals and specific 

feedback to students; and (4) maintain a positive classroom environment. Nelson et al. (2015) 

reported that teachers found student feedback derived from the tool to be useful and easy to use. 

In addition, student ratings from REACT were compared to observation scores showing that 

students were capable of discriminating between the quality of different domains of the class 

environment (Nelson et al., 2017). 

Derived from the CLASS observation instrument, CLASS-SR (Downer et al., 2015) is a 

three-domain (emotional support, classroom organization and instructional support) student 

survey that captures classroom interactions. The student survey is comprised by 103 items on a 

5-point Likert-type scale. Findings from CLASS-SR showed that while this survey is not an 

appropriate tool to compare the relative standing of teachers among classrooms with respect to 

the quality of teacher-student interactions, classroom-level scores were able to represent 

classroom contexts, and provided meaningful knowledge about the quality of teacher-student 

interactions by aggregating the varying experiences of multiple students within a classroom, 

particularly given that classroom aggregates were correlated with observations and student 

outcomes (Downer et al., 2015). 
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 A few commercial surveys have been recently developed to provide rapid feedback about 

teaching. Examples include: iKnow My Class Survey (Bundick, 2011), K12 Insight Student 

Survey, and Youth Truth Student Survey (CEP, 2008). The iKnow My Class Survey was 

designed to provide formative feedback to K-12 classroom teachers. This survey is administered 

online, offers results in real time and can be short (20 items) or long (50 items). The survey is 

arranged by domains of classroom practice that assess teacher-student relationships, relevance of 

content, expertise of teachers and student meaningful engagement. iKnow My Class is used in 

some school districts like the Los Angeles School District and the Dallas School District. 

Similarly, the K12 Insight Student Survey offers school districts the option to tailor student 

surveys according to their needs. However, K12 Insight does not publish information on its 

methodological design or results as these are only provided to contracting school districts. On the 

other hand, the Youth Truth student survey offered information on the design, administration, 

and preliminary findings of the instrument. The Youth Truth online student survey was designed 

to study secondary student experiences in classrooms around six domains of practice: 

engagement, academic rigor, relevance, instructional methods, relationships, and culture. The 

survey can be utilized beginning in third grade. Developers have reported Cronbach’s alphas 

ranging between 0.66 to 0.91 depending on students’ grade (Youth Truth Survey, 2018). 

 Another recently developed quick survey to garner student feedback is the Panorama 

Student Survey. Panorama was designed to measure student perceptions of classroom practice, 

especially those related to student success and socio-emotional learning around ten domains: 

classroom climate, engagement, grit, learning strategies, mindset, pedagogical effectiveness, 

rigorous expectations, school belonging, teacher-student relationship, and subject value. Survey 

questions are answered on a 5-point scale and open-ended responses (Panorama Education, 
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2015). Panorama was launched in the North Carolina School District and has also been used in 

New York City (DeLyser et al., 2016). 

Cross-country survey data (e.g.: National Assessment of Education Progress: NAEP 

(United States Department of Education, 1969-to-present) has also been used to compare the 

relationship between classroom practices perspectives of both teacher and students, and to 

understand the contextual factors that shape teaching and learning in the United States 

(Desimone et al., 2009). Student questionnaires collect information on students' demographic 

characteristics, resources for learning in and outside classrooms and educational experiences; 

students are also assessed in a range of subjects depending on grade. Surveys are administered 

online using a Likert-type scale. Researchers have used NAEP data to study many aspects of the 

relationship between student learning and teaching (Wallace, 2009), differences in teaching 

across race and socioeconomic variables (Desimone et al., 2009; Lubienski, 2002) as well as 

opportunity to learn (Heafner & Fitchett, 2015). 

International surveys that capture student perceptions of teaching have also been 

developed. The student survey in the Programme for the International Student Assessment 

(PISA: OECD, 2000) has been widely used in the international context (Figlio & Loeb, 2011; 

Gimenez & Barrado, 2020; Hanushek & Woessmann, 2008). PISA captures several measures of 

classroom practices including non-cognitive outcomes (e.g.: self-efficacy, metacognition, 

confidence), student beliefs and attitudes, feelings and behaviors, teaching and learning 

indicators and school policies and governance as well as information on student background 

(OECD, 2019e, 2019d). Since 2008, students can respond to PISA surveys online on a 4-point 

Likert-type scale. Scholars have demonstrated that student ratings from PISA can be used to 

explore individual perceptions of teaching and measurement invariance across developed 
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countries (Müller et al., 2016). PISA student questionnaires have also been used to study 

teaching and classroom practices (Caro et al., 2016; Jiang & McComas, 2015; Lau & Lam, 2017; 

Lavonen & Laaksonen, 2009). 

TIMSS also has an online student survey instrument. TIMSS Student Questionnaires 

address factors associated with student learning and contexts for learning including student 

experiences, classroom practices and attitudes toward learning (Hooper et al., 2019). In past 

iterations, the scale for the student questionnaire has been a 4-point Likert type scale. TIMSS 

student survey has been used to explore the relationship between teaching quality and classroom 

practices, student achievement and motivation at the classroom level across participating 

countries (Scherer & Nilsen, 2016). Charalambous and Kyriakides (2017) used TIMSS data to 

show that generic and content specific classroom practices matter to improve student learning. 

The TVS also collected survey data about students’ opportunities to learn and their 

perspectives on classroom practices (OECD, 2020a). TVS questionnaires study aspects related to 

teaching processes across the six domains in the TVS framework, inputs, contextual factors as 

well as non-cognitive outcome measures, such as students’ interest, self-concept and self-

efficacy beliefs. Student responses to the TVS questionnaire can be answered on a 4-point 

Likert-type scale. 

Table 2.3 summarizes the student surveys described above in terms of domains, 

administration and scale, and notes whether the survey has been used in an international context. 

Although most surveys report the scale in which questionnaires are administered, the level-of-

detail provided for items, the domains of teaching and the teaching construct they study is not 

consistently reported. And, while there are some student surveys designed to study classroom 

practices, the range of domains they consider varies to a large extent.  
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Table 2.3  

Selected Student Surveys  

Survey Author/Developer Domains General or 

Specific 

Grade Items format Administration 

type 

International 

use 

Class-SR Hamre & Pianta 

2007 

Classroom 

organization; 

Instructional support; 

Emotional support 

General Fourth and 

fifth  

5-point Likert-type 

scale 

Paper Yes 

iKnow My 

Class 

Quaglia Institute Teacher-student 

relationship; Relevance 

of content; Expertise of 

teachers; and Student 

meaningful engagement 

General K-12 NA Online No 

NAEP US Department of 

Education 

NA General  Grades 4, 8 

and 12  

Varies; Likert-type  Online No 

Panorama Panorama 

Education, 2015 

Classroom climate; 

Engagement; Grit; 

Learning strategies; 

Mindset; Pedagogical 

Effectiveness; Rigorous 

Expectations; School 

Belonging, Teacher-

Student Relationship; 

and Valuing of the 

Subject 

General Primary and 

secondary 

5-point Likert-type 

scale and open-

ended responses 

Online No 

PISA OECD, 2000 Teaching General 15-year-olds 4-point Likert-type 

scale 

Online Yes 

REACT Nelson et al., 

2015 

Classroom Teaching 

Environment 

General Middle 

school 

4-point Likert-type 

scale 

Paper  No 

TVS OECD, 2020a Classroom 

Management; Social-

Emotional Support; 

Discourse; Quality of 

Subject Matter; Student 

Cognitive Engagement; 

Specific: 

mathematics; 

quadratic 

equations 

Secondary 4-point Likert-type 

scale 

NA Yes 
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and Assessment of and 

Responses to Student 

Understanding 

TIMSS Mullis et al. 2012 Instructional Quality Specific: 

science and 

math 

Fourth and 

eighth grade 

4-point Likert type 

scales.  

Online 

 

 

 

Yes 

Tripod  Ferguson, 2012 Care 

Confer 

Captivate 

Clarify 

Consolidate 

Challenge 

Classroom management 

General General 5-point Likert-type 

scale 

Paper and 

Online  

Yes 

Youth 

Truth 

CEP, 2008 Engagement; Academic 

rigor; Relevance; 

Instructional methods; 

Relationships; Culture 

General Primary and 

secondary 

3-point and 5-point 

Likert-type scales 

Online No 
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Teaching and Classroom Practices in Latin America  

There is clear consensus that improving teaching is a priority area of educational policy 

in many countries. Due to the lack of data specific to classroom practices to this date, studies 

about how practices relate to teaching quality in Latin America are necessary. The one exception 

is Chile, where teacher evaluation processes established in 2003 have allowed for some 

exploration of classroom practices (OECD, 2009). Although most of the research using PISA, 

TIMSS and TALIS data has discussed education systems in Latin America, few studies have 

addressed classroom practices in the region. 

Scholars in Latin America, as in other countries, have found that qualified teachers matter 

(Jaramillo et al., 2014; Luschei et al., 2013). Jaramillo et al. (2014) used PISA data to show that 

qualified teachers in Colombia were positively correlated to classrooms with higher student 

learning. Similarly, Luschei et al (2013) used TALIS data and found that teacher qualifications 

matter for student learning in Mexico, where teachers were unequally distributed as students in 

rural areas, whose parents have fewer years of education, have less access to experienced and 

qualified teachers. 

Historically, teaching in Latin America has consisted of presenting material to the entire 

class with little-to-no feedback from students to adjust the lesson with little evidence of effective 

classroom management (Araya & Dartnell, 2008; Wolff & Valenzuela, 2014). To improve 

teaching quality in the region, policies to incentivize teachers have been established—although 

results show ambiguous effects of such policies (Mizala & Romaguera, 2004; Vegas, 2005). 

More recently, Bruns and Luque (2014) evaluated instructional quality of teachers in classrooms 

in Brazil, Colombia, Honduras, Jamaica, Mexico City and Peru using the Stallings Classroom 

Snapshot (Stallings, 1983) and data from national systems. Their study suggested that low 
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average teaching quality constrains the region’s educational progress. The findings also suggest 

weak mastery of academic content and ineffective classroom practices. In particular, teachers 

spent less than 63% of class time teaching in Colombia and Mexico—the highest in the region. 

This amount of loss time is equivalent to one less day of instruction per week. In addition, 

teachers showed a limited use of learning materials despite important improvements in access to 

technology and resources such as textbooks and workbooks in the region. Moreover, teachers 

were unable of keeping students engaged as no sampled teacher was able to keep students 

engaged for more than 25% of class time. Results highlighted a huge range in average classroom 

practice within schools. In every school system in the study, the difference in the use of 

instructional time between the lowest and the highest  teacher in the same school was over 75%, 

as large as the variation across the entire sample of classrooms.  

The Relationship Between Classroom Practices and Student Socioeconomic Background  

Scholars have documented a strong relationship between teaching and student learning 

across contexts (Hill et al., 2007; Lekwa et al., 2019; Lotter et al., 2007b; Saxe et al., 1999; 

Stronge et al., 2007; Wolf & Peele, 2019). Researchers have also found that differences in the 

types of teaching students are exposed to depends on their socioeconomic background 

(Goldhaber et al., 2015; Kalogrides & Loeb, 2013). Multiple factors can explain these 

differences such as sorting, which refers to the extent to which nonpecuniary characteristics of 

teachers—like teacher licensing procedures, for example—and schools define where teachers 

teach (Boyd et al., 2013; Clotfelter et al., 2007; Goldhaber et al., 2015; Kalogrides et al., 2012; 

Luschei & Jeong, 2018) as well as student and resource allocation by institutional authorities 

(Hanushek & Rivkin, 2007; Houck, 2010; Luschei & Jeong, 2018). As consequence, economic 

segregation and the organization of education systems result in socioeconomically disadvantaged 
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students with less qualified teachers–in terms of, for example, experience, credentials and so 

forth (Kyriakides et al., 2019; Morgan & Shackelford, 2018). Accordingly, understanding how 

classroom practices relate to teachers qualifications and students socioeconomic background is 

important, as classroom practices can aid to bridge the gaps in achievement and access to 

differently qualified teachers by socioeconomic status (SES), not only because classroom 

practices are directly linked to student learning but because they are also indirectly linked to 

students’ racial, ethnic and SES background as well as school/neighborhood location—all factors 

that contribute to the achievement gap (Sirin, 2005). 

 Evidence of inequities in access to qualified teachers have factored into the achievement 

gap in the United States (Darling-Hammond & Berry, 2006). For example, Hill et al. (2007) 

showed that teachers in schools with higher proportions of low-SES and Hispanic students 

performed lower on measures of mathematical teaching knowledge than did teachers from other 

schools. Nye et al. (2004) also found a larger teacher effect variance in low SES schools. 

Clotfelter et al. (2007) showed that teachers with higher licensure test scores are often assigned 

to more advantaged students. Nevertheless, as was the case with student learning, effect sizes 

were small (Blazar, 2015; Blazar & Kraft, 2016).  

To date, only one other study has addressed the role of classroom practices and inequality 

in student background. Atlay et al. (2019) found that German teacher-students interactions based 

on three dimensions of classroom practices (cognitive activation, classroom management and 

supportive climate) are correlated with student socioeconomic background. In particular, the 

authors argued that classroom management is positively associated with student performance, 

and that students with higher socioeconomic backgrounds seem to profit more from cognitive 
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activation and supportive climate as compared to their peers from middle and low socioeconomic 

backgrounds. 

Teachers, Classroom Practices and Socioeconomic Background in Latin America 

As Latin American governments have implemented policies to improve educational 

opportunities for all students, attainment in the region has improved (OECD, 2019b). Examples 

of these policies that relate to teachers and classroom practices are the teacher evaluation reform 

in Mexico, the Good Teaching Framework in Chile, and the implementation of standards of 

teaching in Chile. Nonetheless, educational inequalities persist (Gamboa & Waltenberg, 2012). 

There is evidence that students from similar socioeconomic backgrounds find themselves 

segregated into the same schools, and while this could explain differences in learning across 

schools, differences in learning within-schools–at the classroom level–is less understood 

(Treviño et al., 2016). 

Deutsch et al. (2013) found that educational resources available at students’ home explain 

between 24% and 29% of the total variation in PISA scores in Brazil, Chile, Colombia, Mexico, 

and Uruguay. While teachers and school resources explain 36% in Chile to 48% in Colombia, 

50% in Mexico and 63% in Brazil of the total variation in PISA scores. Therefore, it is important 

to understand the extent to which classroom practices contribute to this disparity. Other 

researchers have emphasized the large contributions of schools to student learning in Latin 

America (e.g.: Cetrángolo et al., 2017; Gamboa & Waltenberg, 2012; Milford et al., 2010; Wolff 

& Castro, 2000). In other words, scholars argue that schools are responsible for most of the 

differences in student learning, as students learning scores vary depending on the quality of the 

school they attend. In addition, Treviño (2013) found teacher credentials (steps in the career 
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ladder) to be an important contributor to student learning especially for minority students, like in 

indigenous schools. 

Other scholars have argued that the role of SES in student learning is not equally large 

across countries. For example, Fizbein and Stanton (2018) showed that student’s socioeconomic 

background plays a large role in educational performance across all Latin American countries, 

but in Colombia and Mexico, the influence of students’ socioeconomic background was lower, 

on average, than the OECD average. In Chile, country with the smallest achievement gap of the 

region, the most socioeconomically disadvantaged students were more than two times as likely to 

score in the lowest percentile. Somers et al. (2004) argued that the substantial and consistent 

differences in the achievement of private and public schools in Latin America are largely 

explained by the higher SES of students in private schools. At the same time, the OECD has 

reported that teachers in the most disadvantaged schools are less qualified than teachers in most 

advantaged schools (OECD, 2018). 

Research using national assessments and data from evaluation systems is relevant in the 

Latin American context. Across systems, teacher-related variables are often limited to teacher 

qualifications, experience, working conditions and expectations (Murillo, 2007). Most of the 

research regarding educational inequalities and teaching derive from PISA, TALIS and TERCE 

studies. For example, using TALIS data, Moriconi and Bélanger (2015) found that teachers faced 

important classroom management problems in Chile and Mexico. And, according to TALIS 

(OECD, 2019g), more than 40% of teachers in Brazil, Chile, Colombia, and Mexico, among 

other countries, work in schools with over 30% of socio-economically disadvantaged students. In 

these countries, teachers spend only 78%, on average, of their classroom time on task. This share 

is even lower in schools with a high concentration of students from socio-economically 
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disadvantaged homes—Chile, Colombia and Mexico are at less than 70% (OECD, 2019a). 

Similarly, Rivero (2015) found that highly qualified teachers are unequally distributed across 

schools and that schools with a low concentration of highly qualified teachers, are more likely to 

be public and rural and have a higher concentration of low-income and low-performance 

students. Likewise, Toledo Román and Valenzuela (2015) argued that teacher attributes that 

favored learning appeared more frequently in schools attended by higher SES students. 

Due to very limited data, the study of associations between classroom practices and the 

socioeconomic background of students has been minimal, with a few exceptions in Chile as data 

about classroom practices is more prevalent (Manzi et al., 2011; Valenzuela et al., 2014). The 

mechanism that explains associations between classroom practices and student socioeconomic 

background has not been explored in detail as few studies have collected information on both 

measures in the region.  
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Chapter III: Context 

 Education systems in Chile, Colombia, and Mexico 

 

Latin America has made significant progress in expanding access to and increasing 

enrollment in education across the region (Fizbein & Stanton, 2018). But scores from 

international assessments such as TERCE, TIMSS and PISA, indicate that students in Latin 

America consistently underperform compared to their peers from countries with similar income 

levels like Poland, Portugal, and Greece (OECD, 2019c). This is true even for Chile, the highest 

performing Latin America country (Fizbein & Stanton, 2018). 

Context matters in educational research as it defines the conditions under which 

education takes place (Crossley, 2010; Scheerens et al., 2011). Therefore, understanding the 

cultural, social, political, and economic conditions of educational systems as they relate to 

educational outcomes is important. Contextual factors are particularly relevant in developing 

countries as there is evidence of the link between school resources and educational outcomes 

(Glewwe et al., 2011). Walsemann et al. (2013) argued that educational attainment should not be 

the outcome to measure as the stratification of education systems (segregation, sorting, location) 

differentiates the education that students receive and is associated to social, political, and 

economic factors. In addition to historical arrangements affecting the organization, structure and 

policies in education systems, unequal access to resources affects the equality of present and 

future educational opportunities (Amarante et al., 2016) There is also evidence that school and 

institutional characteristics have differential effects in the educational trajectories and 

opportunities of students (Barragan Torres, 2017). Scholars have also shown that increases in 

education funding can improve student outcomes in the short-and long-term (Jackson et al., 

2015). Research has demonstrated that working conditions in schools influence teachers’ 
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decisions and, consequently, teaching labor markets (Boyd et al., 2013; Cobb-Clark, 2015; Feng 

& Sass, 2016). 

Chile, Colombia, and Mexico are similar in many ways. For example, they all have large 

educational inequalities, low scores on international and national assessments, centralized 

curricula and decision making, mechanisms for allocation of education funding, among others. 

These similarities help address some key measurement issues that arise when making 

international comparisons. But at the same time, Chile, Colombia, and Mexico have different 

teacher evaluation frameworks, standards and procedures which may result in differences in the 

selection, allocation and retention of teachers, and the ways they teach in classrooms—their 

classroom practices. Therefore, similarities in education systems, culture and language and key 

differences in teaching related policies across these countries provided the rationale for selecting 

them as the three countries of study for this dissertation.  

This chapter describes the economic, social, and educational contexts of Chile, Colombia, 

and Mexico, and highlights the similarities and differences across the three education systems, 

especially those related to teaching. The first section presents information about the economic 

and inequality conditions in each country, along with aspects related to the specific political and 

social contexts. Next, I describe education systems in Chile, Colombia, and Mexico with 

emphasis on their structure, rates of return to education, the role of public schools, curricula, 

education funding and student performance on national and international assessments. Because 

this dissertation is about teaching, I also present an overview of the characteristics of teachers 

and teaching across all three countries, including teacher background, requirements to enter the 

teaching profession, teaching career pathways and policies related to evaluation and professional 

development. The final section introduces a comparative perspective across these three countries, 
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not only to highlight their similarities, but also to detail key differences that may be influencing 

classroom practices. It should be noticed that although I try to compare key aspects of 

educational systems across all countries, available information in each country varies in 

important ways. Nevertheless, I explain how important differences regarding teacher evaluation 

frameworks, standards, their mapping onto classroom practices and evaluation procedures, may 

result in different structures and presence of classroom practices across the three countries.  

Education Systems: Mexico, Chile, and Colombia  

Mexico 

According to income ranges set by the World Bank, Mexico is an upper-middle income 

country with a yearly per capita GDP of US $8,740 (WorldBank, 2020b, 2020a). Income 

inequality in Mexico is large as the richest quintile holds 52% of the labor income, whereas the 

lowest quintile only holds 5%. On average, 42% of Mexicans live in income-related poverty, 

although poverty rates differ across states. Mexico measures poverty using a multi-dimensional 

index, which shows that other forms of inequality also persist (Cuesta et al., 2020; OECD, 

2019c). In Oaxaca, for example, only 60% of households have access to basic services (water 

supply, sewer system and electricity), while in Mexico City access is universal (Cuesta et al., 

2020). Finally, drug-related violence has displaced an uncertain number of people across regions 

irrespective of their socioeconomic status resulting in important increases in  poverty rates 

(Gutiérrez-Romero & Oviedo, 2018). 

Education System 

Compulsory education in Mexico consists of fourteen years of schooling with universal 

enrollment (Barragan Torres, 2017; OECD, 2019a), which means that nearly all students attend 

school. Pre-primary education is the first step, directed toward children 3-6 years-old (Santiago 
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et al., 2012), followed by basic education which spans from first to ninth grade and covers 

primary and lower secondary education. Nearly 93% of the relevant student age population are 

enrolled in primary education and 86% in lower secondary (Santibañez et al., 2005). Public 

schools serve 91% of all students in the country (Santiago et al., 2012). 

Mexico also faces significant population dispersion as 79% of Mexicans live in urban 

areas with 21% living in remote and small communities (OECD, 2019a). Given the large amount 

of rural areas in the country, basic education is delivered through various modalities: the general 

modality (93% of primary schools and 51% of lower secondary schools), which is the traditional 

approach that uses the national curriculum; and the indigenous modality which uses different 

versions of the national curriculum and often take place as multi-grade schools where one or two 

teachers teach all grades (Santibañez et al., 2005) and/or instruction takes place via remote 

sources; these rural schools are known as Telesecundarias. There is evidence that the student 

population of Telesecundarias is more disadvantaged than students who attend the general and 

technical tracks of lower secondary education. About 67% of students attending Telesecundarias 

in 2012 benefitted from an Oportunidades scholarship (provided to the most disadvantaged 

students) in comparison with a 20% average for other secondary education students (Santiago et 

al., 2012). Upper secondary education can be attended at vocational, general, or special 

institutions. 

While enrollment in basic education is universal, dropout rates upon completion of this 

level are high. As a consequence, 18-year-olds complete, on average, 9.2 years of schooling as 

only 36% of youth complete upper secondary education (Barragan Torres, 2017; Levy & López-

Calva, 2016). Evidence suggests that for each year of schooling, returns to education in Mexico 
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are around 41% for high school graduates and 85% for those who graduated from higher 

education (Morales-Ramos, 2011).  

Curricula. At the national level, the Secretariat of Public Education (SEP) is the main 

educational authority and is responsible for all national education policies (Santiago et al., 2012). 

All school types are subject to a common curricular framework which guarantees that graduates 

from all upper secondary education can enroll in higher education institutions or enter the labor 

market (Barragan Torres, 2017). Mexico’s education system is largely politized (Ornelas, 2000) 

and the curricular framework is often revised and modified upon entrance of each new 

governmental administration (OECD, 2019h). Each new government prepares its own national 

education plan, which hinders the development of long-term solutions to complex educational 

challenges (Fizbein & Stanton, 2018). The most recent version of the curricular framework was 

designed in 2018–according to SEP a new curriculum was to be published in August 2021 but it 

remains to be implemented2. The curricular framework designed in 2018 was meant to foster 

student development as social citizens and to regard educational experiences that happen in and 

out of schools. The framework is composed of three core elements for each subject and grade: 

educational model for compulsory education, learning guidelines and plans for compulsory 

education and materials for students (SEP, 2019). 

Education Funding. In 2015, expenditure on primary to tertiary education as a 

proportion of GDP in Mexico was 5.3%, which is around the OECD average of 5% (OECD, 

2019a). About 21% of educational budgets come from private sources in Mexico. Private school 

resources derive entirely from student fees and are required to have governmental authorization 

to operate. This authorization from SEP requires them to follow the national curriculum.  

 
2 http://www.nuevaescuelamexicana.mx/; https://www.proeducacion.org.mx/nueva-escuela-mexicana/  

http://www.nuevaescuelamexicana.mx/
https://www.proeducacion.org.mx/nueva-escuela-mexicana/


 50 

Mexico operates through a decentralized education system, where all states allocate resources 

locally, but decisions about curricula, hiring (and firing) school personnel, salaries and autonomy are 

centralized (Santibañez et al., 2005). The federal government establishes norms, and regulations 

and states implement them. The decentralization of education services is not yet consolidated as 

there is no evidence of coordination between federal and state institutions (OECD, 2019f). 

The federal government provides compulsory education, although it is also involved at all 

levels through the public provision of preschool and higher education (Santibañez et al., 2005). 

States and municipalities are responsible for 50% of total public expenditure (OECD, 2019b). On 

average, about 79% of public expenditure on primary and secondary education comes from 

central government and the remainder from state budgets. According to recent OECD reviews, a 

major challenge related to educational funding in Mexico is that there is no set scheme for school 

funding. While some schools are financed by state-level authorities, others receive funds directly 

from SEP. These differences in schemes may contribute to educational inequities across schools 

(Fitzpatrick et al., 2018). 

Student Performance. Historically, Mexico’s performance on PISA has been lower than 

both the OECD average and similar countries. In PISA 2018, only 1% of students performed at 

the highest levels of proficiency in mathematics, and 56% of students did not achieve the 

minimum level of proficiency (Schleicher, 2019). Moreover, socio-economically advantaged 

students outperformed disadvantaged students in mathematics by about 11%. 

In terms of national assessments, from 2002 to 2016 the National Institute for 

Educational Assessment and Evaluation (INEE), assisted SEP with providing the assessment 

tools and evaluation procedures for the entire education system (Santiago et al., 2012). Through 

local standardized assessments like ENLACE (Evaluación Nacional del Logro Académico en 

Centros Escolares) and PLANEA (Plan Nacional para la Evaluación de los Aprendizajes), INEE 
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sought to understand student learning in reading and mathematics across all state contexts. The 

last assessment of students by INEE in 2018 showed that 64.5% of lower secondary students (9th 

grade) performed below minimum levels of proficiency in mathematics and only 5% had an 

outstanding performance (INEE, 2018). These differences were even more apparent in rural 

schools and by socioeconomic status, where less advantaged students performed lower than more 

advantaged ones. 

Teachers and Teaching  

Teacher Characteristics. The organizational and geographical complexities of the 

Mexican education system have implications for teacher and their working conditions. For 

instance, only 76% of lower secondary teachers in Mexico had a permanent contract by 2016. 

About 67% of primary teachers and 52% of lower secondary teachers are female. And by 2015, 

53% of primary schools in Mexico were multi-grade, which means that teachers had to cater to 

students of different grades in the same classroom (Fitzpatrick et al., 2018). 

Because of the historical power of the Mexican teacher union (SNTE), teacher training in 

Mexico is not uniform and varies widely. In fact, only 62% of teachers in Mexico reported 

having completed a teacher education or training program (Fitzpatrick et al., 2018). Along with 

public schools, SEP also runs teacher colleges (Normal Schools, Escuelas Normales) where 

teacher education takes place (Santiago et al., 2012). While teacher salaries remain lower than 

the OECD average, teachers’ salaries in Mexico are competitive in the national context. In fact, 

teacher salaries have improved since 2005 by 13% for lower secondary teachers, which is double 

the average increase among OECD countries (Fitzpatrick et al., 2018). 

Historically, there have been concerns about the training, selection and allocation of 

teachers to schools (OECD, 2010). Martinez-Rizo and Blanco (2010) argued that the lack of an 
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evaluation culture in Mexico alongside little institutional transparency have caused a lack of trust 

in results derived from evaluation processes. Barrera and Myers (2011) agreed that these factors 

contribute to the reluctance to be evaluated by educational actors, including teachers, primarily 

explained by the historical lack of evaluation and standards for teaching. There is also evidence 

of large teacher absenteeism and daily tardiness of teachers’ arrival to schools, thereby reducing 

effective teaching hours as well as concerns about the management of the teaching profession 

(OECD, 2019h). These issues mostly relate to the transparency of teaching positions as there is 

significant and abundant anecdotal evidence of teachers who are able to buy/sell their plazas 

(appointments) or “offer in heritage” their permanent assigned positions to whomever they 

choose, including their relatives (even without satisfying the requirements to be a teacher 

(OECD, 2010, 2019h). 

Teaching Standards. Between 2012-2018–when the TVS data was collected–an 

evaluation system was implemented, which included entrance, performance, and promotion 

evaluations for all teachers. Evaluation processes were associated to teaching standards for each 

education level to identify suitable teachers. A suitable teacher was one who: (1) knew their 

students, how they learn and what to teach; (2) organized and evaluated the educational work of 

students with pertinent interventions; (3) recognized themselves as professionals and sought 

continuous teaching improvement to support student learning; (4) assumed the legal and ethical 

responsibilities of teaching; and (5) contributed to their school’s efficiency and fostered 

community involvement to ensure that all students successfully completed their education 

(Coordinación Nacional Del Servicio Profesional Docente, 2014). The indicators associated to 

each domain of the teaching standards were associated to the classroom management and social-

emotional support classroom practices defined in the TVS. These standards are detailed in 
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Appendix A. The educational reform and associated teaching framework were met with 

resistance from teacher unions, and in 2018, the current government eliminated them. 

The current framework, the National System for the Careers of Teachers (Sistema 

Nacional para la Carrera de las Maestras y los Maestros, SNCM (SEP., 2019) was established in 

2019. The SCNM criteria defines an adequate teacher as one that: (1) assumes their professional 

task according to the philosophical, ethical, and legal principles of the Mexican education 

system; (2) knows their students and provides them inclusive, equal and excellent attention; (3) 

creates a favorable environment that foster learning and participation; and (4) participates and 

collaborates in the transformation of schools and communities. The indicators associated to these 

criteria do not translate into domains of classroom practices as shown in Appendix A. 

Entrance to Teaching. The evaluation system of teachers that occurred between 2012-

2018 used the following instruments: a (1) national assessment of teaching knowledge and 

abilities; a (2) national assessment on teaching intellectual abilities and ethical responsibilities; 

an (c) assessment of argumentative didactic planning; and a (4) teaching evidence portfolio. In 

the entrance evaluation for the first cohort of candidates, more than 60% were found to be not 

suitable and only 5% achieved the highest result. These results are similar for the second cohort 

of evaluated candidates (Barragán Torres, forthcoming). 

As mentioned, the SNCM suspended all teacher appraisal processes (OECD, 2019b). 

Currently, teachers have to satisfy the following requirements to enter the education system: (1) 

have an adequate professional profile; (2) have knowledge, attitudes and experience for 

teaching; and (3) consideration of contextual factors (SEP, 2019). An adequate professional 

profile is described as the features expected of teachers in classrooms, and the knowledge, 

attitudes and experience for teaching are assessed in two phases: (1) an online course describing 
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what teachers have to know; and (2) a multiple-choice assessment on content knowledge. Results 

from the content knowledge assessment that took place for the 2020-2021 school years showed 

that, for primary education, for example, results ranged from 3.39-99.5 (out of 100) points across 

the country and largely varied by state. However, there are no published details on, average 

scores or who obtained a teaching position.  

Evaluation and Professional Development. Beginning in 1992, SEP launched the 

National Teaching Competition (Concurso de Carrera Magisterial, CM) to improve public 

perceptions of low teaching quality. CM aimed to improve the transparency and quality of 

teacher selection processes by implementing a merit-pay system to reward the best teachers 

(Santibañez et al., 2007). Eligibility for CM, however, was limited to primary and secondary 

public-school teachers with more than two years of teaching in full-time positions. CM 

considered six elements for rewarding teachers, including education level, ability, experience, 

training and student performance outcomes; although some evaluation elements could be waived 

based on state/local resources (Santibañez et al., 2007). Successful teachers were rewarded with 

considerable salary incentives ranging from 20% to 200% increases. As of 2002, 58% of basic 

education teachers in Mexico had reached CM’s minimum level of performance, and by 2007 

many had been promoted. CM resulted in an across-the-board salary increase for most teachers 

(Santibañez et al., 2007). However, research showed little impact of this policy on student 

learning (McEwan & Santibañez, 2005; Santibañez, 2006). CM was last revised in 2011 by SEP 

and the teacher’s union (Cordero Arroyo et al., 2013) and remains in place. 

Performance evaluation in the 2012-2018 educational reform for teachers was mandated 

for teachers at least once every four years, but it became voluntary in 2016. Performance 

evaluation results (i.e., of teachers already in the system) indicated that 99.51% of teachers 
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evaluated in 2016 were classified as suitable whereas this percentage for teachers evaluated in 

2017 was 99.92% (Barragán Torres, forthcoming.). 

Chile 

Chile is a high-income economy (WorldBank, 2020) as yearly GDP per capita is 

US$13,554. According to the OECD (2019c), economic growth has been consistent and poverty 

rates have fallen to less than 14% since 2010. However, Chile’s wealth is not equally distributed. 

In terms of income inequality, the lowest income quintile has 6% of all labor income, whereas 

the highest has more than 51% (WorldBank, 2020b). Large income and educational inequalities 

have led to social unrest and massive student protests (Gonzalez & Morán, 2020). Student-led 

protests have been cyclically present since 2006 and are motivated by unequal access to high-

quality privately funded healthcare and education services (Gonzalez, 2018). 

Education System 

Compulsory education in Chile requires twelve years of schooling: basic education from 

first through eighth grade, and upper secondary education, from ninth to twelfth grade. 

Educational returns in Chile are high, as one additional year of education increases wages by 

21.5%. However, the country still faces low attainment rates, as 38% of adults do not complete 

more than lower secondary education. High returns to education combined with low educational 

attainment contribute to income inequality, with higher education graduates earning 160% more 

than upper secondary education graduates. 

 Chile’s education system centers on the freedom of education principle, which means that 

parents have the freedom to select a school for their children and that any person has the right to 

set up, organize and maintain a school (MINEDUC, 2005; Paulo et al., 2017). Across all 

education levels, the system combines public, private, and state-subsidized providers. These 
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providers are called sostenedores. Sostenedores are independent and include municipalities with 

schools operated by a local education department or not-for-profit organizations. Private 

sostenedores can be government-subsidized, which receive funding from the government, or be 

fully independently owned. According to PISA, 38.5% of Chileans attend public schools and 

61.5% attend private schools (OECD, 2016a). Regardless of affiliation, the Ministry of 

Education (MINEDUC) must award official accreditation and monitors all schools (OECD, 

2017). MINEDUC oversees the quality of compulsory education along with the National Council 

of Education (CNED), the Agency for Quality Education (Agencia) and the Super-intendency of 

School Education (OECD, 2017; Santiago et al., 2013). Specifically, MINEDUC proposes and 

implements education policy, develops the curricula, and provides technical and pedagogical 

support to institutions and sostenedores. CNED reviews the curriculum, programs and 

evaluations made by MINEDUC. The Agencia measures and evaluates the school system to 

improve student outcomes through student national and international assessments. And the 

Super-intendency audits and ensures that all schools and sostenedores are using public resources 

adequately and complying with all regulations and laws. 

Curricula. Chile has a national official curriculum that establishes the criteria, guidelines 

and minimum learning expectations for all education levels, and adherence to it is compulsory 

(Santiago et al., 2013). MINEDUC developed the curricula to meet two objectives: learning, and 

personal and social development. Learning standards describe the learning goals for all students 

and were designed to demonstrate what students can and should know in national assessments. 

Students are classified into three levels based on their proficiency: adequate, basic, and 

insufficient. These standards are often used to guarantee the adequate learning of students, but 

also to improve areas where students are not performing at an adequate level.  
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Personal and social standards describe the indicators meant to deliver information 

associated with the personal and social development of students. Indicators of such standards 

include academic self-esteem and school motivation, school climate, citizenship, health habits, 

school attendance and gender equity, among others. 

Education Funding. Chile’s government expenditure on compulsory education stands at 

3.4% of GDP, lower than most high-income countries, which spend around 5% of their GDP on 

education (UNESCO, 2020a). Basic education is free with funding assigned upon a payment-per-

child structure and vouchers, where parents choose the school they prefer (Bertram & Pascal, 

2016; MINEDUC, 2017). This translates into inequalities at the school level as some schools 

receive more students than others, meaning that they also receive more money than others. In 

addition, Chile has the largest share of private expenditure on education across all OECD 

countries (OECD, 2017). 

Student Performance. According to national and international assessments of student 

learning, student performance in Chile has steadily improved since 2005 (OECD, 2017). In terms 

of international performance, Chile remains the strongest performer in Latin America across all 

PISA subjects, including mathematics (OECD, 2019e). Nonetheless, on PISA 2018, 52% of 15-

year-olds performed below Level 2 in mathematics, the baseline level of proficiency. The socio-

economic background of students explains around 16% of the variance of mathematics 

performance, lower than the OECD average of 14% (OECD, 2019e). Evidence shows that 

Chilean students in public schools perform lower than students in private schools, which is 

problematic as public schools serve more disadvantaged students. 
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Teachers and Teaching  

Teacher Characteristics. About 43.5% of teachers in the Chilean education workforce 

teach in public municipal schools, 45.5% in private government-dependent schools and 10.9% in 

private schools (Santelices et al., 2017; Santiago et al., 2013). And while most teachers work 

only in one school, about 9% have more than one teaching appointment (Santelices et al., 2017). 

Most teachers in Chile (89.5%) are formally educated at the university level (OECD, 2017). 

Teachers in public schools are governed by the Teacher Statute and wages are based on uniform 

pay scales independent of merit (Canales & Maldonado, 2018). In Chile, there is evidence of 

between-school teacher sorting by the socioeconomic status and the academic performance of 

students (Toledo Román & Valenzuela, 2015). 

Teaching Standards. Chile’s framework for good teaching (Marco para la Buena 

Enseñanza, MBE) was first implemented in 2003 and indicates what teachers should know, 

should do, and should consider in order to determine what works in classrooms and schools 

(MINEDUC, 2003). The MBE classifies a good teacher as one who meets the following criteria: 

(1) preparing for teaching, including understanding the national curricula, pedagogical tools and 

organizing objectives and contents adequately; (2) creating a proper environment for learning; 

(3) teaching for the learning of all students, which includes clear communication, strategic 

pedagogical tools to promote critical thinking, and an adequate monitoring and evaluation of 

student learning; and (4) acknowledging professional responsibilities. Criteria for the MBE 

domains are accompanied by a set of indicators and guidelines to achieve good teaching. A few 

of these criteria are explicitly associated to classroom practices such as use of time, cognitive 

activation, and classroom management. Domains and indicators for the MBE are also detailed in 

Appendix A. 
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The MBE outlines a set of standards expected of a good teacher in Chile. To assess 

teachers, it relies on the use of teacher portfolios (60%), teacher self-assessments (10%), an 

interview by a peer evaluator (20%) and a third-party reference report (10%). Altogether, these 

instruments comprise the System for Teacher Performance Evaluation (SEDPD) (OECD, 2017; 

Santiago et al., 2013). 

Entrance to Teaching. Requirements to enter the teaching profession are not highly 

selective. Beginning in 2017, teacher candidates need to satisfy one of the following: (1) have 

scores of at least 500 points on the university selection test; or (2) be in the top 30% of students 

seeking entry to universities; or (3) be trained in a MINEDUC-approved higher education 

program. However, only 51% of teaching programs in Chile are duly accredited (MINEDUC, 

2017). After graduation, there are no additional requirements for teachers to deliver classes as the 

completion of practicums prior to teaching are not required (OECD, 2017). Nonetheless, 72% of 

teachers in Chile report taking part in professional development programs. 

Beginning in 2017, Chile implemented the Induction System for Beginning Teachers 

where during the first or second year of teaching, and for up to 10 months, a qualified teacher 

provides mentorship to an incoming teacher (MINEDUC, 2016). Once teachers enter the 

education system, they need not satisfy any other requirements to stay in the profession, neither 

in terms of professional development nor with respect to evaluation requirements, except for 

teachers who joined the profession after 2017. 

Evaluation and Professional Development. Chile has historically implemented 

initiatives to support the development of teachers, such as the MBE and the System for Teacher 

Performance Evaluation (Sistema de Evaluación del Desempeño Profesional Docente, 

MINEDUC, 2003). After 2017, evaluation became mandatory in all public and government-
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dependent private schools. According to evaluation results, teachers are classified into 

Outstanding, Competent, Basic, or Unsatisfactory categories of performance (MINEDUC, 2017; 

Santiago et al., 2013). Teachers who receive unsatisfactory results are asked to leave the 

classroom temporarily and work on professional development with a coach, and if they maintain 

this level of performance, they are removed from the education system. Only 1% of evaluated 

teachers received unsatisfactory results. Additionally, school principals are allowed to propose 

the termination of teachers who perform in the bottom 5%. To reward performance, the 

evaluation system provides incentives to teachers that perform the best within each educational 

region (MINEDUC, 2017). 

In 2016, Chile implemented teacher career pathways and launched the System of Teacher 

Education and Professional Development (Sistema de Desarrollo Professional Docente, STEPD; 

MINEDUC, 2016). The STEPD is a 10-year plan that provides a framework to raise the quality 

of initial teacher preparation, improve coursework and foster more adequate classroom practices. 

This system provides teachers with continued professional development and career-and-pay 

structures to increase the value of the teaching profession in Chile. Another goal of this program 

is to strengthen initial teacher education by increasing the points required in the university 

selection test as a requirement to enter the teaching profession. The reform also establishes 

accreditation requirements for universities that provide initial teacher preparation programs. As 

part of the career pathways, the STEPD establishes ways for all teachers in public schools to 

receive subsidies in a five steps progression in order to increase salaries as teacher 

responsibilities increase, i.e., promotion. These promotions may increase teacher salaries 

anywhere from 30% to 100% (OECD, 2017). While evaluation results may be available to 
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teachers in Chile, it is often the case that teachers struggle to interpret them and be able to 

directly translate them into behaviors that improve their teaching (Ulloa & Guajardo, 2016). 

Colombia 

Like Mexico, Colombia is an upper-middle income country (World Bank, 2020). 

Colombia’s per capita yearly GDP is US $5,871. Income inequality is large as the poorest 

quintile holds 4% of all labor income and the richest one holds more than 55% (WorldBank, 

2020b). And around 33% of Colombians live below the poverty line (OECD, 2015).  

While violence in Colombia has decreased since 2002, it remains a high-violence 

country. According to the United States Committee for Refugees (USCR), Colombia consistently 

ranks among the top 10 most violent countries in the world (Poveda, 2011). Crime rates vary by 

city and county, with metropolitan areas home to the most violence (Cuartas et al., 2011). 

Competition over the control of drug market, drug trafficking and the intrinsically criminal 

nature of the drug business explain extreme violence conditions in Colombia (Poveda, 2011). 

Violence remains an important factor in decreasing educational opportunities, as almost 110,000 

students have been displaced (OECD, 2016b). 

Education System 

In recent years, Colombia has successfully increased enrollment rates and access to 

education, especially in primary and lower secondary education, where it sees universal 

enrollment (OECD, 2019b). Colombia’s compulsory education system requires ten years of 

schooling (up to 15 years of age), including one year of early childhood education, five years of 

primary school and four years of lower secondary education (OECD, 2019a). After the 11th 

grade, Colombian students may enter higher or vocational/technical education (Barrera-Osorio et 

al., 2011). Disparities exist in terms of attainment between advantaged and disadvantaged 
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students: more advantaged students complete, on average, twelve years of schooling, whereas 

their disadvantaged counterparts only attend school for six years (OECD, 2016b). 

Dropout rates in Colombia are high with 4.5% of students leaving the education system 

each year, especially during or after lower secondary education (OECD, 2016b). For students in 

poverty, attendance for 15-year-olds is 84% and 65% for 17-year-olds (Barrera-Osorio et al., 

2011). While the government has addressed this issue with free-tuition, food and transport 

subsidies, and the implementation of several communication strategies, 36% of 15-to-19-year-

olds are neither in the education system nor the labor market (NEETs; MEN, 2015; OECD, 

2016c). 

Students who stay in school are highly educated and enjoy a large wage premium with 

educational returns of 26%, on average (González-Velosa et al., 2015). These high returns 

exacerbate income inequality as only 24% of students enroll in higher education (Joumard & 

Vélez, 2013). To tackle low student attainment, the Colombian government has implemented a 

series of non-formal and flexible education models, such as Escuela Nueva (The New School, 

Colbert & Arboleda, 2016). Escuela Nueva, for example, accounts for 16% of student enrollment 

in basic education and allows students to advance from one grade to another at their own pace. 

In total, 86% of basic education students are enrolled in public education with 14% 

attending private schools, which are largely located only in urban areas (OECD, 2016b). Private 

institutions in Colombia enroll 19% of primary and lower secondary students and 23% of 

students in upper secondary education. Admission to private schools is largely based on families’ 

ability to afford school fees, school supplies and transportation costs, with a large variation 

within private schools in terms of cost (e.g., $30-$2,400 per year) (Rangel & Lleras, 2010). 



 63 

Curricula. Schools set their own curricula based on the recommendations and guidelines 

provided by the Ministry of Education (MEN). The main requirement is that curricula fit within 

the national curriculum and guidelines for student learning (Barrera-Osorio et al., 2011; MEN, 

2015). The national curriculum determines the knowledge and skills that students have a right to 

receive to succeed in life and contribute to the development of their country (MEN, 2015). 

Guidelines for student learning define the fundamental and minimum content schools and 

teachers should use to foster student learning. Curriculum guidelines are available for each grade 

and subject matter. These guidelines are linked to Colombia’s national assessments that describe 

the level of competence students have in each subject. Curriculum guidelines are updated as the 

MEN deems it necessary. 

Education Funding. Colombia invests 4.5% of its GDP in education, which is around 

the average expenditure for upper-middle-income countries and countries in Latin America 

(UNESCO, 2020a). Education funding in Colombia is highly centralized and managed by the 

MEN. The MEN allocates resources to municipalities, which are responsible for administering 

and using these resources to develop, maintain, and run all educational facilities and to pay 

wages for educational personnel (Barrera-Osorio et al., 2011). Given that a significant amount of 

public funding is used for teacher salaries, a limited amount of funds are used for educational 

resources (Recuero & Olaberría, 2018). 

Schools in Colombia can be public, managed through public-private partnerships 

(Escuelas Concesionadas, EC) or fully private. ECs are autonomous but certified by the 

government and receive governmental subsidies. The government has implemented 

redistribution strategies for educational resources assigned to schools based on poverty and 
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school performance indicators, like dropout rates, grade repetition and achievement on the 

national assessment, SABER (Barrera-Osorio et al., 2012; OECD, 2016b). 

Student Performance. Evidence from PISA 2015 suggested that student performance in 

Colombia has slightly improved, although 66% of student scores remain below minimum 

proficiency levels in mathematics (Recuero & Olaberría, 2018). These findings are consistent 

with other international and national assessments, such as TERCE and SABER, where more than 

26% of students perform insufficiently and more than 50% perform at the minimum level 

(Barrera-Osorio et al., 2012). Analyses from these assessments indicate a strong relationship 

between student socioeconomic background and performance (Barrera-Osorio et al., 2012; 

Recuero & Olaberría, 2018). In addition, gender gaps are present in Colombia as males 

outperform females across subjects and assessments (OECD, 2014). 

Teachers and Teaching 

Teacher Characteristics. The teacher workforce in Colombia is 55.4% female. Teachers 

are experienced as 34% have taught for more than a decade in schools (OECD, 2018). Some 

teachers are university educated; however, due to the need to allocate temporary teaching 

positions in rural areas, 33% of teachers in primary education and 19% in lower-and upper-

secondary education have not completed a university degree (OECD, 2016b). Colombia’s 

teacher candidates train in Higher Teaching Schools (Escuelas Normales Superiores, ENS). ENS 

train future pre-school and primary school teachers by providing two years of secondary-level 

education and two years of post-secondary education. 

Teaching Standards. A high-quality teacher in Colombia is one who provides the same 

opportunities to all students and contributes to achieving the goals set for the Colombian society 

by educating students (MEN, 2017). National education goals set the following standards for 
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teachers divided into four main areas: (1) administrative management; (2) pedagogical 

management, which includes teaching, learning and student academic achievement; (3) 

coexistence and school participation and collaboration; and (4) school safety. These standards 

and areas are accompanied by indicators and guidelines on how teachers are evaluated (i.e., 

teacher evaluation procedures, administrative records and so forth). Indicators for Colombia’s 

teaching standards are detailed in Appendix A. Together, teacher standards and indicators make 

up the teacher evaluation system, which includes two assessments: the basic skills test and the 

psychotechnical test (OECD, 2016b; Ome, 2013). 

Entrance to Teaching. Teacher entrance requirements are determined by constitutional 

statutes and require teachers who entered the education system after 2002 (28% of workforce) to 

undergo an evaluation to enter, stay and be promoted in the profession. Incoming teacher 

candidates contest new positions by having to pass two tests (basic skills and psychotechnical) 

and an interview; if successful, teachers are assigned a teacher position. 

Prior to this, teachers (53% of workforce) entered the profession upon completion of 

training, and career progress and salary scale were determined primarily by the number of years 

in service. The remaining teachers hold temporary positions, which are largely held by 

candidates who did not pass the entrance examination and are often located in more difficult-to-

allocate areas, including municipalities with high levels of poverty and violence (OECD, 2016b). 

In terms of teachers in schools, principals allocate teaching tasks and evaluate teachers’ 

performance annually; nonetheless, they cannot recruit, dismiss, or set remuneration rates of 

teachers (MEN, 2015). 

 Evaluation and Professional Development. As in most Latin American countries, 

improving the quality of teachers has been a priority in Colombia. However, teacher's formal 
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training has not translated into improvements in student performance (Chica Gómez et al., 2011). 

In 2002, a new statute, the  Teaching Professionalization Statue (Estatuto de Profesionalización 

Docente, EPD), was introduced to establish performance evaluation as the basis for career 

advancement and to improve the quality of teaching, especially in low resource schools (OECD, 

2016b). EPD sought to improve the recruitment of teachers and incentivize them to enhance their 

teaching; both strategies were introduced alongside a teacher evaluation system and the 

establishment of a teacher career ladder (Ome, 2013). The EPD also established salaries for 

incoming teachers (Barrera-Osorio et al., 2012). For in-service teachers, the EPD included the 

provision of scholarships to participate in master’s programs, a promotion and relocation 

procedure, an increase in remuneration, and incentives for early retirement (DNP, 2015). 

Teachers could also take part in an external competence-based written and video-observation 

examination, which is voluntary but required for promotion. According to the MEN, 20% of 

evaluated teachers since 2010 have passed this external evaluation (MEN, 2015). Beyond this, 

there are no additional requirements for professional development activities, which vary largely 

across schools and are often take the form of workshops and seminars. 
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Introducing a Comparative Perspective for Teaching in Chile, Colombia, and Mexico 

As described throughout this chapter there are several key differences regarding the 

education systems and teaching in Chile, Colombia, and Mexico. All three countries face 

tremendous challenges related to income inequality and poverty. In Colombia and Mexico, 

violence rates have further exacerbated education outcomes and living conditions, especially in 

rural areas. These three countries have designed policies and programs to tackle these issues, 

with the goal of improving educational attainment. And as consequence, attainment in 

compulsory education in all three countries has increased in recent years. However, achievement 

gaps between advantaged and disadvantaged students remain across all countries, with lower 

than OECD average overall performances. 

Public and private schools also play a different role across Chile, Colombia, and Mexico. 

While federal funds are allocated to educational institutions in all countries, the distribution of 

funding is quite different. In Chile, students are enrolled mostly either in fully private schools or 

private-subsidized schools that are funded through vouchers; whereas in Colombia and Mexico 

students mostly attend public schools, where funds are distributed through municipalities or 

federal channels. Although most students in Colombia and Mexico attend public schools, there is 

more than one type of public school (e.g., distance learning, rural, federal, etc.) that cater to 

different types of students and communities, which receive funding through different allocation 

mechanisms. 

Although education is decentralized in these three countries, decisions regarding school 

organization, personnel, planning, and funding take place almost entirely at the national or 

federal level (Kubal, 2003; Winkler & Gershberg, 2000). In fact, in all three countries, curricula 

are determined and regulated by the Ministries, Departments or Secretariats of Education; 
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similarly, funding is centrally allocated, and decision-making happens at the federal level. 

However, the level of autonomy of schools varies somewhat across all countries. In Chile, 

principals are allowed to make decisions related to personnel, whereas in Colombia principals 

have some say in the evaluation of teachers but cannot make ultimate hiring or dismissal 

decisions. In Mexico, on the other hand, all personnel decisions are centralized and made by 

either federal or state governmental authorities and not by municipalities or schools. Except for 

Chile, there is little evidence of public participation (i.e., families and parents) in the education 

systems of these three countries. Beyond attendance decisions, there are no programs in place 

that involve parental participation in education.  

Teachers and Teaching: A Comparative Perspective 

The first research question of this dissertation concerns the understanding of differences 

and similarities across teaching standards and teacher evaluation frameworks in Chile, Colombia, 

and Mexico. As described throughout this chapter, the three countries have designed policies to 

improve teaching quality and education outcomes. A number of these policies are designed to 

improve various aspects of teaching, including reforms to teacher education programs, 

requirements to enter teaching and incentives for professional development. Here, I answer the 

first question by summarizing teaching requirements and conditions in Chile, Colombia, and 

Mexico (see Table 3.1), which largely shape the teaching profession across all three countries. I 

organized these characteristics into education and credentials (i.e., normal school or others), 

requirements to enter the profession, requirements to stay in the profession, mentorship, and 

professional development programs, hiring, retention and firing autonomy, as well as career 

incentives/ladders. The differences in these policies across countries may have implications for 

teachers and their classroom practices, the focus of this dissertation.  
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First, who enters the education system varies significantly across all three selected 

countries. In Colombia, only 46% of teachers have a university degree and in Mexico only 62% 

completed a teacher training program in either higher education or an upper secondary program, 

whereas in Chile, almost 90% of teachers have a professional (higher education) teaching degree. 

The different ways in which teachers are allocated across countries is also relevant for 

comparisons within countries. While all countries require at least some form of evaluation and 

requirements for entrance to the education system, teacher allocation processes are not public. 

Chile offers an induction program for all new teachers, whereas in Mexico and Colombia 

teachers are not accompanied or monitored when they start teaching. 
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Table 3.1  

Evaluation and Requirements for Teaching in Chile, Colombia, and Mexico 

Country Education Requirements Selection 

Requirements 

Teaching 

Performance  

Professional 

development 

Hiring, 

retention, firing 

autonomy 

Career 

promotion 

Chile Before 2016: Secondary 

diploma and GPA 

After 2016: teacher education 

from an institution 

recognized by the state. 

Exceptions possible 

Minimum 

score on 

university 

entrance 

exam  

 

Teachers 

dismissed if 

perform 

unsatisfactorily 

for more than 

five years 

Induction System 

for Beginning 

teachers (starting in 

2016) 

Principals 

propose 

termination of 

the 5% lowest 

performing 

teachers 

 

Elective  

 

Colombia Higher Teaching Schools 

train future teachers  

Evaluation 

starting in 

2002 

 

Principals 

evaluate 

teachers’ 

performance 

annually 

No No 

 

Voluntary  

 

 

Mexico A degree in teaching from 

upper secondary or a higher 

education degree 

 

Knowledge, 

attitudes and 

experience 

for teaching 

From 2012-

2018, passing 

entrance 

evaluation 

 

Between 2012-

2016 

mandatory 

every 4 years 

Between 2016-

2018 voluntary 

From 2018 to 

date: none 

No 

 

No Optional and 

voluntary 
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Importantly, standards for teaching and how they are implemented largely differ across 

countries as described in the previous sections of this chapter. While all countries recognize the 

importance of adequate classroom practices, specific practices and why they are important 

remains unstated. Teaching standards generally regard teacher responsibilities in and beyond 

classrooms—like understanding the role of teachers for communities and society. Nevertheless, 

teaching standards in Colombia and Mexico do not include guidelines about classroom practices, 

such as cognitive activation or quality of subject matter as a requirement for good or adequate 

teaching. Chile on the other hand, does relate some aspects of classroom practices to their 

teaching standards, but not explicitly. Teaching standards for all three countries, and how they 

relate to classroom practices are summarized in Table 3.2 also answering the first research 

question. As shown, there are no standards for entrance to teaching in Mexico that relate to 

classroom practices, whereas in Chile teaching standards are associated to the score obtained in 

the university entrance exam of teacher candidates representing the knowledge teachers must 

have before entering the profession and somewhat map to the classroom practices defined by the 

TVS. The implementation strategy in Colombia is different as specific teaching standards must 

be met to enter the education system. 

On-the-job performance evaluation processes enforce teaching standards once in the 

education system. In Colombia and Chile (before 2017), teacher evaluation is only mandatory for 

entrance to teaching, and not for on-the-job performance unless teachers are interested in a 

promotion or advancing up in the career ladder. In Mexico, between 2012-2016 performance 

evaluation was mandatory at least every four years, and after 2016 it became voluntary. For all 

countries, teacher performance evaluation often consists of standardized assessments rather than 

the evaluation of classroom practices. 
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Table 3.2  

Standards of Teaching in Chile, Colombia, and Mexico  

Country Standards Framework Explicit Classroom Practicesa Implementation and Enforcement 

Chile Preparation for teaching;  

Creating a proper environment for 

learning;  

Teaching for the learning of all 

students; 

Professional responsibilities 

Classroom management, including 

monitoring and time on task 

Social-emotional support, including 

respect  

Student Cognitive Engagement, 

including engagement in cognitively 

demanding tasks, multiple 

approaches to reasoning and 

understanding of subject matter 

Voluntary performance evaluation 

(except for teachers who entered after 

2017) s 

Colombia  Administrative management; 

Pedagogical management;  

Coexistence and school 

participation and collaboration; 

School safety 

Social-emotional support, including 

respect 

 

Voluntary evaluation procedures 

Administrative records 

Mexico Assumes their professional task 

according to the philosophical, 

ethical and legal principles of the 

Mexican education system;  

Knows their students and provides 

them inclusive, equal and excellent 

attention;  

Creates a favorable environment 

that foster learning and 

participation;  

Participates and collaborates in the 

transformation of schools and 

communities 

None presently 

 

Between 2012-2016: Social-

emotional support, including respect 

and aspects of classroom 

management  

None 

 

Between 2012-2016 mandatory entrance 

evaluation and voluntary performance 

evaluation from 2016-2018 

a: according to the TVS teaching framework
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The uses of teacher evaluation results (high-stakes v. low-stakes) also vary across all 

three countries. In Chile, for example, teachers can be dismissed if they perform below minimum 

standards on more than five occasions. In Colombia, principals can ask the ministry to dismiss 

the teachers they deem as low performers. In Mexico, there are no high-stakes consequences for 

low performance in evaluations for career pathways. But highly performing teachers can be 

rewarded. Promotion policies have been implemented across specific school types and regions—

economically disadvantaged schools, for example—or have simply resulted in across the board 

salary increases (Santibañez, 2006). Salaries for teachers in the region remain low, as compared 

to professional salaries in general, and compared to teacher salaries in other countries, like Korea 

and Spain (OECD, 2019g). 

Professional development is not mandatory nor a requirement for teacher promotion or 

career advancement. However, in recent years, Chile, Colombia, and Mexico have implemented 

professional development programs associated to monetary incentives and/or faster movements 

along the career ladder. Nonetheless, the content of these professional development programs is 

neither structured nor regulated. Understanding which classroom practices and teaching 

behaviors matter most for bridging the gaps between advantaged and disadvantaged students can 

provide insight into designing efficient and adequate professional development programs. 

Thus, I hypothesize—in research questions (2) and (3)—that differences in teaching 

standards and the implementation of policies related to the evaluation of teachers can result in 

noticeable differences in classroom practices across countries, and explain the relative 

prevalence of some classroom practices, and the extent to which some practices tend to co-occur 

with others as a result—their factorial structure in psychometric terms. In addition, differences in 

student background may influence students’ perceptions of classroom practices. Implications of 
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students being exposed to different classroom practices (i.e., cognitive activation v. classroom 

management) within countries are relevant as these practices correlate differently with student 

learning and other outcomes. 

Chapter IV. Research Design and Procedures  

 

Sample 

Data come for the three Spanish-speaking countries in the Latin America region that 

participated in the TVS: Chile, Colombia, and Mexico. Goldstein (2017) documented issues that 

arise in international comparisons because of differences in translation, administration, and 

adaptation of educational instruments across regions, languages, and cultures. Restricting the 

comparison to these three countries, helps to further reduce these sources of measurement error. 

A minimum of 85 teachers were selected in each country to participate in the study using 

a stratified two-stage probability sample design and the following procedure (OECD, 2020a). 

First, the TVS International Consortium (IC) provided a randomizing tool for jurisdictions to 

select schools and teachers. Then National Project Managers (NPMs) obtained teachers’ 

consent—prior to selecting the class participating in the study. For each sampled school, NPMs 

sampled one teacher and one class for the study, with two replacements. Teachers could not 

exchange their selected class. Teachers and NPMs then obtained consent from parents of all the 

students in selected classes. Consent to take part in the TVS had to be at least 75% of the 

students and 20 students per class to participate. If these conditions were not met, the IC selected 

a replacement teacher from the list provided by NPMs (OECD, 2020a). 

Table 4.1 shows the descriptive statistics of teachers and schools that were sampled for 

the TVS study in Chile, Colombia, and Mexico. While all three countries reported no deviations 

from the original sampling, nearly all sampled schools were located in urban areas. In Mexico 
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the sample was limited to 28 out of the 32 states, and Chile limited the sample to 4 out of 16 

regions (OECD, 2020c). And, in the case of Chile, fewer-than-average private schools 

participated (see Chapter 3). In terms of teacher characteristics, there was an interesting variation 

in terms of gender across countries below the national percentages, except for Chile. While most 

teachers in all three countries have over three years of experience, many have ten or more years 

of teaching experience. In Mexico, only 60% of teachers followed a traditional education 

pathway (i.e., normal schools and similar); whereas in Chile and Colombia, this percentage is 

around 90%. Thus, samples were not representative at the country-level, given that teachers were 

sampled upon consent and the stratification process was done at the school level (OECD, 2020c). 

Therefore, while I refer to the country where the sample was obtained, for narrative simplicity, 

and the three Latin American jurisdictions reported to have followed the sampling strategies 

delineated by the TVS, findings in this dissertation are not country-representative.  

Table 4.1 

Descriptive Statistics of Participating Schools and Teachers 

  Chile Colombia Mexico 

Schools (N) 85 84 103 

Private (%) 28 18 16 

Urban (%) 99 80 95 

Teachers (N) 84 84 103 

Female (%) 53 29 38 

Traditional prep (%) 92 88 60 

Experience 0-2 years (%) 3 8 8 

Experience 3-9 years (%) 37 31 35 

Experience 10+ years (%) 60 60 57 

Source: Adapted from (OECD, 2020b) 

 

The characteristics of sampled students in Chile, Colombia, and Mexico for the TVS are 

described in Table 4.2. About half of the students in each sample were female and students’ age 

ranged from 14.7 to 16.6 years old. Quadratic equations are taught as part of lower secondary 

education in all TVS countries, except for Chile. In Chile, quadratic equations are taught in tenth 
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grade, part of upper secondary education. Therefore, Chilean students are the oldest of the Latin 

American sample (OECD, 2020a). In contrast, Mexico has the youngest population where most 

of the students in the TVS sample are in eighth grade. While focusing on a focal unit–quadratic 

equations–addresses some measurement issues related to differences in grade, these differences 

may become relevant for interpreting differences in classroom practices. 

Table 4.2 

Descriptive statistics of participating students 

Student Characteristic Chile Colombia Mexico 

% Female  48 53 52 

Age Mean  16.58  

(0.72) 

15.35  

(1.08) 

14.73 

(0.47) 

Grade Level Mean 10.80  

|(0.45) 

8.99  

(0.13) 

8.84 

(0.53) 

N (students) 3,385 2,621 3,287 

Average class size  39.8 31.2 31.9 

Mean Quadratic Equations 

Standardized Test Scores  

193.3  

(26.9) 

182.6  

(14.2) 

184.1 

(14.4) 

ESCS TVS Index 0.00 

(0.89) 

0.00 

(0.90) 

0.00 

(0.89) 

Socioeconomic Index of 

Resources at Home (alternative) 

29.85 

(11.78) 

21.54 

(11.76) 

26.27 

(11.79) 

% Mother has a professional 

degree or higher (BA+)  
28% 19% 27% 

Source: Adapted from (OECD, 2020a). Calculations by the author. Standard deviations in 

parentheses.   

 

Measures 

The TVS collected a wide range of data related to teaching: (1) two randomly selected 

video-recorded lessons focused on quadratic equations from the first and second halves of the 

quadratics equation unit; (2) instructional artifacts collected from each video-recorded lesson and 

the following lesson (artifacts included lesson plans, materials used during the lesson and 

homework assignments); (3) student tests on general mathematics knowledge two weeks before 

the start of the quadratic equations unit and a post-test within two weeks of concluding the unit; 

(4) student questionnaires (surveys) that provided information on student background and their 
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perspectives of teaching practices; and (5) teacher questionnaires with information on teacher 

background and education, beliefs, motivation, and perceptions of teaching as well as on the 

school environment (OECD, 2020a). All materials and instruments for the TVS were designed in 

English and translated into the languages of administration in each country. Then, data was 

collected in each country’s language of administration, in this case Spanish, and translated back 

into English for analyses (OECD, 2020a). In this dissertation, I use observation scores that 

resulted from the video-recorded lessons and responses from student questionnaires. In what 

follows, I describe these two measures. In addition, I describe the ESCS index used in the TVS 

to measure the socioeconomic conditions of students.  

Observation measures  

The TVS observation system measured six domains of classroom practices as described 

in Table 4.3. There were two types of codes that captured practices depending on the grain size 

and level of judgement of teacher behaviors (Bell et al., forthcoming.). First were components 

(higher inference) that captured the internationally established level of quality of specific 

teaching for which behaviors occur over longer periods of time and are at larger grain-sizes (Bell 

et al., 2020). Components were rated every 16 minutes using a 4-point scale. In addition, a 

holistic domain score was assigned for each segment and assigned a score in the 4-point scale 

whenever raters scored components.  

Second were indicators (lower inference), which captured whether a particular small 

grain-sized behavior happened and its quality. There were two types of indicators: frequency and 

quality. All indicators were rated every eight minutes using different scales such as present and 

not present; and 3-point and 4-point scales. These eight and 16-minutes time frames were called 

segments. Indicators grouped non-specific issues that may be relevant for some countries but not 
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others and, therefore, were not part of the conceptualization of domains of classroom practice in 

the TVS. Indicators were not scored in a unique scale. Appendix B shows that most indicators 

had little variance across all countries included in the TVS. The lack of variance may be 

explained by the scales of behaviors (e.g.: binomial, for example) and the type of behaviors 

scored as an indicator (e.g.: the presence of a classroom practice). For these reasons, I did not 

considered indicators for further analyses. 
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Table 4.3  

Observation System Domains of Teaching Components and Indicators by Domains 

Domain of Teaching Components Indicators 

Classroom Management (CM) 

CM concerns ensuring that lessons run smoothly and efficiently 

so that teachers’ and students’ time to focus on academic and 

learning is maximized.  

Routines 

Monitoring 

Disruptions 

Time on task 

Activity structure and 

frequency 

Time of lesson  

Social-Emotional Support (SES) 
SES is characterized by the teacher and students showing respect for one 

another and by regular moments of encouragement and shared warmth in 

the classroom. Effective support is demonstrated by teachers and students 

being patient and encouraging. s 

Respect 

Encouragement and 

warmth 

Risk-taking 

Persistence 

Requests for public 

sharing 

Discourse (D) 

D is the medium through which teaching, and learning takes place. 

Students need opportunities to engage in discourse that are clearly 

focused on a learning objective. Discussions are extended conversations 

between and among the teacher and students where students do a good 

deal of the talking. Other features of classroom discourse are 

questioning and explanations. 

Nature of discourse 

Questioning 

Explanations 

Discussion 

opportunities 

Quality of Subject Matter (QSM) 

Classrooms that revolve around quality subject matter learning are 

characterized by the clarity and accuracy of the ideas, concepts, and 

tasks presented; the content in which the teacher and students engage is 

correct and represented so that students can focus on understanding the 

meaning of the concept or task. Classrooms are subject matter rich when 

students and teachers make explicit connections among subject matter 

ideas, procedures, perspectives, representations or equations that are 

clear and appropriate. 

Explicit connections 

Explicit patterns and 

generalizations 

Clarity 

Explicitness of 

learning goals 

Accuracy 

Real-world 

connections 

Connecting 

mathematical topics 

Mathematical 

summary 

Types of 

representation 

Organization of 

procedural instruction 

Student Cognitive Engagement (SCE) Engagement in 

cognitively demanding 

subject matter 

Metacognition 

Repetitive use 

opportunities 
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SCE is important to understand why subject matter procedures and 

processes make sense. Attention to metacognition is another critical 

factor for students’ cognitive engagement. 

Multiple approaches 

to/perspectives on 

reasoning 

Understanding of subject 

matter procedures and 

processes 

Technology for 

understanding 

Classroom technology 

Student technology 

Software use for 

learning 

Assessment of and Responses to Student Understanding (ARSU) 

Teachers use questions, prompts, or tasks in a logical sequence so that 

students do not give answers but explain the reasoning that supports their 

answers. A teacher is successful in eliciting student thinking when 

students’ oral and written responses provide rich and detailed evidence of 

how they understand the process, practices, and ideas pertinent to the 

subject matter. Once student thinking is elicited, they receive teacher 

feedback on their thinking. 

Eliciting student 

thinking 

Teacher feedback 

Aligning instruction to 

present student thinking 

 

Source: Adapted from Bell et al., (2020) 
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Trained raters in each country gave observation scores on either indicators or 

components. Raters were trained to discipline their thinking so that scoring scales meant the 

same across raters and countries (Bell et al., forthcoming.). Raters needed to pass a certification 

test and participate in weekly calibration and validation activities while scoring. The TVS 

showed that rater exact agreement rates and Average Quadratic Kappa (AQK) coefficients for 

components and indicators in each country were adequate (details in Bell et al., forthcoming). 

Survey Measures  

TVS surveys collected information on all six domains of classroom practices, from the 

perspective of teachers and students. Students scored all items on a 4-point Likert-type scale, 

where 1 corresponded to strongly disagree and 4 to strongly agree.3  Survey items in the 

questionnaire also included measures of input factors (e.g., teacher characteristics); contextual 

conditions (e.g., family background, peer-related conditions, school context); and non-cognitive 

outcome measures (e.g., students’ interest, self-concept, and self-efficacy beliefs) (OECD, 

2020a) . Survey data was collected before and after the recording of each lesson on quadratic 

equations. The TVS reported student disposition measures to be reliable, with Cronbach alpha 

coefficients higher than 0.60 (OECD, 2020c). I selected 46 items that mapped to the six domains 

of classroom practices in the TVS and confirmed this selection with the developers of the 

instrument. Patterns of missing responses were small and varied at the item-level ranging from 

7% to 8% in Chile, 8% to 9% in Colombia, and 7.6% to 8.5% in Mexico. Missing data was not 

systematic, and I proceeded with list-wise deletion for analyses.

 
3 Seven items (SQA20A, SQA20B, SQA20C, SQA20H, SQA22F, SQA22H, and SQA22I) were 

reversed scored (Weijters et al., 2013).   
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Table 4.4  

Content of TVS Questionnaires 
Construct and 

Variable 

TVS Variable Questionnaire 

/ item 

Student/ Family Characteristics  

Age SA_AGE  

Gender SA_FEMALE  

Home possessions- 

existence 

SA_HOMEPOS_IRT  

Mother has a 

professional degree 

M_prof* SQA28A 

SQA28B 

Mother completed 

compulsory 

education 

M_comp* SAQ27 

SQA28C 

SQA28D 

Mother completed 

primary education 

M_primary* SAQ27 

 

Father has a 

professional degree 

D_prof* SQA30A 

SQA30B 

Father completed 

compulsory 

education 

D_comp* SAQ29 

SQA30C 

SQA30D 

Father completed 

primary education 

D_primary* SAQ29 

 

School / Classroom Characteristics 

Class size  CLASS_SIZE_FULL  

Urban or rural 

school 

URBAN  

Public or private 

school 

PRIVATE  

Number of teachers 

in school 

TEACH_NU  

Number of students 

in school 

STUD_NU  

Teacher Characteristics 

Teacher’s gender TB_FEMALE  

Teacher’s normal-

oriented education 

Normal* TB04 

Teacher’s 

experience  

TB_WORKEXP  

Teacher’s 

professional degree 

or above, includes 

masters 

T_prof* TB03 

Training or 

experience teaching 

Math 

TB_EDUTEACH  

Measures of Classroom Practice: Student Surveys 

Classroom 

management  

 SQA20 

Social-emotional 

support 

 SQA21 

SQA22 

Discourse  SQA18 

(j-k) 

Quality of subject 

matter  

 SQA18s 

(a-d) 

Student cognitive 

engagement 

 SQA18 

(e-h) 
Assessment of and 

responses to student 

understanding 

 SQA19 

Home possessions corresponds to the IRT measure derived 

by the TVS.  
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Socioeconomic Measures 

 Table 4.2 includes three indicators of student socioeconomic background collected in 

TVS: the standardized index of Economic, Cultural, and Social Capital (ECSC, Avvisati, 2020);  

an additive version of this ESCS index; and a dummy variable for whether the mother completed 

higher education.  

The ECSC index captures basic economic assets (e.g. having a room of their own, a desk 

at home, a place to study, a computer, internet, tv) along with items that capture cultural and 

social capital available at home (e.g. classic literature and poetry, works of art at home, musical 

instruments) (Engzell, 2021).4 This index was standardized across participating jurisdictions 

(OECD, 2020c). Thus, I modified this index to study the distribution of socioeconomic 

background in the Latin American sample. This was a simple additive version of the index 

derived from counting the number of resources available at home reported by students. As shown 

in Figure 4.1, averages across all participating jurisdictions in the TVS were around 30.08 points, 

with a standard deviation of 12.17. Averages for Chile (29.85), Colombia (21.54) and Mexico 

(26.27) were below the international mean—all jurisdictions excluding Latin American 

countries—of 33.31. The correlation between the standardized version of the ESCS index and the 

additive version was 0.69. As a reminder to the reader, while I refer to samples by country, these 

varied in how they were collected and, therefore, are not representative of countries.  

  

 
4 See items of index in Appendix C. 
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Figure 4.1 

Distribution of home possessions (as a proxy of SES) for all participating jurisdictions in the TVS 

  
 

The minimum value of the ESCS index was zero if students reported not having any of the 

possessions and resources listed, and the maximum value was 54 if a student reported having all 

available resources. Samples for the three Latin American countries and Madrid had the largest 

number of students reporting zero possessions at home (7% in Chile; 8% in Mexico; and 9% in 

Colombia), which may in part reflect a degree of misreporting (Avvisati, 2020; Engzell & 

Johnson, 2015).5 Marks and O’Connell (2021) showed that students reporting the same number of 

items in the ESCS, including zero, could be located very high in other traditional socioeconomic 

status indices based on income distribution.  More generally, while cultural capital is a key 

component of socioeconomic status and is correlated with income, scholars have shown these 

variables often have low reliability (Rutkowski & Rutkowski, 2018; Traynor & Raykov, 2013). 

 
5 While poverty rates in these countries are high, TVS samples were mostly urban and in principle expected to have 

access to at least some of these resources (e.g. a phone connection and/or a smartphone, tv). 

Jurisdictions Mean S. D. 

International Average 33.39 10.98

England 36.84 10.91

Madrid 30.19 16.50

Japan 30.41 8.40

Germany 35.16 10.88

Shanghai 34.33 8.22

Latin America Average 25.89 11.78

Chile 29.85 11.78

Colombia 21.54 11.76

Mexico 26.27 11.79
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Given that parental or family income were not collected in TVS,  I included an indicator for 

mother’s education as an additional proxy for socioeconomic conditions (Willms & Somer, 

2001). The correlation between the ESCS index and the mother’s education dummy was 

relatively weak for all countries (0.40 in Chile, 0.36 in Colombia and 0.37 in Mexico), suggesting 

it could be a useful complementary measure to capture variation related to differences in 

socioeconomic conditions.  

Analytic Approach    

As a preliminary descriptive step, I assessed the differences in scores across country-

samples in domains of classroom practices using analysis of variance with multiple comparison 

post-hoc tests. To control for sample size and the number of comparisons (six for each component 

and nine for each domain of student surveys), I used the Bonferroni correction to test for 

significance, which adjusts p-values to prevent inflation from multiple comparisons (Jaccard et 

al., 1984; Lee & Lee, 2018).  

RQ2: What are the factorial structures of measures of classroom practice derived from the TVS 

classroom observation protocols in Chile, Colombia, and Mexico?  

Comparisons across countries may be inaccurate if the items or indicators measure 

different dimensions or constructs in each country. To study the dimensional structure of 

classroom practices for observation scores, I tested the invariance of 3-domain and 6-domain 

structures across the three countries (see Figure 4.2). Measurement invariance is defined as the 

equal probability of endorsing an item given latent ability regardless of group membership 

(Culhane et al., 2011). Specifically, I focused on metric invariance, which refers to the extent to 

which latent constructs and observed variables are related in the same way across multiple 

groups, indicating the same meaning of latent constructs for all groups (Abrams et al., 2013; 
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Vandenberg & Lance, 2000). Metric invariance was estimated using Confirmatory Factor 

Analysis for Multiple Groups (MGCFA) (Xu & Tracey, 2017). Equivalence testing with MGCFA 

implies imposing a series of constraints on the measurement models to assess the extent to which 

measurement assumptions are true for all different groups (Constantin & Voicu, 2015).  

In MGCFA, good model fit is indicated by values smaller than 0.80 RMSEA, Chi-Square 

values less than twice the degrees of freedom, CFI values larger than 0.90, and WRMR smaller 

than one (Hu & Bentler, 1999; Kim & Yoon, 2011). Results also provide modification indices 

(MI), which offer information about how models can be improved—an MI is an estimate of the 

amount by which the chi-square would be reduced if a single parameter restriction were to be 

removed from the model (MacCallum et al., 2012).  

Where solutions did not support measurement invariance, I investigated the structure of 

observation scores using Exploratory Factor Analyses (EFA) with oblique direct oblimin rotation 

in each country. I used the parallel analysis (PA) criteria (Slocum-Gori & Zumbo, 2011) which is 

appropriate for Likert-type data. To assess goodness of fit I used RMSEA, CFI and SRMR 

statistics, along with modification indices to compare and improve the factorial solution in each 

country. MPLUS syntax for these models is available in Appendix C. 
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Figure 4.2 

International (TVS) Model of Classroom Practices Using Observation Scores: Components 

 

Original Design of Latent Model of Classroom Practices Using Observation Scores: Components 

 
Notes: classroom management (CM), social-emotional support (SES), discourse (DIS), quality of subject matter (QSM), student cognitive 

engagement (SCE) and assessment of/and responses to student understanding (ASRU).  
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RQ3: What are the factorial structures of measures of classroom practice derived from the TVS 

student surveys in Chile, Colombia, and Mexico? 

As with observation scores, I assessed measurement invariance across countries for 

student ratings. However, unlike observation scores, student survey responses were nested within 

classrooms and schools. Thus, to properly account for this nested structure in the assessment of 

invariance, I used Multilevel Confirmatory Factor Analysis (MCFA, Asparouhov & Muthen, 

2005). In MCFA, scores are influenced by two latent variables: the latent cluster score (between-

level) and latent individual score (within-level) (Lüdtke et al., 2008; Pornprasertmanit et al., 

2014). Consensus is that intra-class correlation (ICC) values larger than 0.05 indicate the need to 

use multilevel models (Hox, 2013; Kyriazos, 2019). This structure is depicted in Figure 4.3. To 

assess the fit of these models I examined the RMSEA and CFI (Hu & Bentler, 1999) fit statistics 

at both the within and between level, as well as the WRMR for categorical data, where a value 

smaller than 1.0 provides evidence of a good fit (Yu & Muthen, 2002). All models were estimated 

using the software MPlus Version 8.4 (Muthén & Muthén, n.d.). The syntax for the MCFA is 

available in Appendix D.  
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Figure 4.3 

Latent Model of Domains of Teaching Practices Using Student Survey Responses 

 
Notes: classroom management (CM), social-emotional support (SES), discourse (DIS), quality of subject matter 

(QSM), student cognitive engagement (SCE) and assessment of/and responses to student understanding 

(ASRU).  

  

 

RQ4: Is the distribution of classroom practices related to student, family, teacher, and school 

characteristics? Do results vary across measures, i.e., observation v. student ratings? 

Where there was evidence of measurement invariance, the best fitting models for each 

measure of classroom practices were used to explore the relationship between classroom practices 

and student, class, and school socioeconomic background. Where there was not an invariant 

solution, I used the TVS-3-domain model, as this solution reflects the intended structure of the 

indicators in the TVS and provides a consistent approach for modeling  how classroom practices 

are correlated with student, family, teacher, and school characteristics in each country. In turn, 

each domain of classroom practice was modeled separately to understand how each related to the 

characteristics of students, teachers, and schools.  

CM SES QSM SCE DIS ASRU

SQA20A-
SQA20J

SQA21A-
SQA21K;
SQA22A-
SQA22I

SQA18A-
SQA18D

SQA18E-
SQA18H

SQA18I-
SQA18K

SQA19A-
SQA19E

SQA20A-
SQA20J

SQA21A-
SQA21J;
SQA22A-
SQA22I

SQA18A-
SQA18D

SQA19A-
SQA19E

SQA18I-
SQA18K

SQA18E-
SQA18H

Within

Between

Ew Ew Ew Ew Ew Ew

EB EB EB EB EB EB
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Observation Scores. Linear regression models were used to estimate the distribution of 

classroom practices in each country are:  

𝐶𝑃𝑖𝑡 =  𝛽0+ 𝛽1𝑓𝑒𝑚𝑎𝑙𝑒 + 𝛽2𝑚𝑜𝑡ℎ𝑒𝑟_𝑒𝑑 + 𝛽3ℎ𝑜𝑚𝑒_𝑟𝑒𝑠 + 𝛽4𝑎𝑔𝑒 + 𝛽5𝑐𝑙𝑎𝑠𝑠_𝑠𝑖𝑧𝑒 + 𝛽6𝑢𝑟𝑏𝑎𝑛

+ 𝛽7𝑝𝑟𝑖𝑣𝑎𝑡𝑒 + 𝛽8𝑡𝑒𝑎𝑐ℎ_𝑓𝑒𝑚𝑎𝑙𝑒 +  𝛽9𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 + 𝛽10𝑡𝑒𝑎𝑐ℎ𝑒𝑟_𝑒𝑑

+ 𝛽11𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔 + 𝜀𝑖𝑡 

where 𝐶𝑃𝑖𝑡: refers to domain i of classroom practice for teacher t; 𝑓𝑒𝑚𝑎𝑙𝑒: is a dummy indicator 

that indicates student gender; the socioeconomic status of students includes parental education 

and measures of family resources at home; 𝑎𝑔𝑒: indicates students age (variables represent the 

average student characteristic at the classroom level; i.e., the average number of resources at 

home in the classroom.); school and classrooms observable characteristics include class size, 

urbanicity for Colombia—in Chile and Mexico samples were urban—a dummy to indicate if the 

school is private; observable teacher characteristics including teacher gender, experience, teacher 

training, education level; 𝛽𝑖 denotes the regression coefficients for each predictor variable and 𝜀𝑡 

is the residual term. I estimated three models for each country and domain. Model I included only 

student and family level variables, model II additionally included teacher variables, and model III 

was the fully saturated model that included school and classroom variables. Linear regression 

models were estimated using STATA (StataCorp., 2015). The syntax for all three models is 

available in Appendix E.  

Student Ratings. Student individual responses were nested within classrooms/schools, 

which in turn were nested within countries. Therefore, I used a three-level hierarchical linear 

model (L1= student(s); L2= classroom/school; L3=country) to estimate the relationship between 

students’ ratings of classroom practices with student and school factors, and the variance of these 

relations across countries (Raudenbush & Bryk, 2002; Yin & Shavelson, 2005). A three-level 
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model simplifies the analyses compared to eighteen two-level models (six classroom practices for 

three countries). And while three observations (i.e. countries) are insufficient to make inferences 

at level three (L3)--because the asymptotic properties of linear models require large samples--

visual representations of point estimates can be useful to describe differences in classroom 

practices across country samples (Bowers & Drake, 2005).  

To explore the relation between students’ ratings of classroom practices and family, 

teacher, classroom, and school characteristics, I first estimated an unconditional model, which 

provides the sample mean for each domain of classroom practice and information about the 

baseline variability of ratings across classrooms and countries.  

Unconditional Model 

Level 1:  

𝐶𝑃𝑖𝑗𝑘 =  𝛽0𝑗𝑘 + 𝑟𝑖𝑗𝑘 

Level 2:  

𝛽0𝑗𝑘 =  𝛾00𝑘 + 𝑢0𝑗𝑘 

Level 3: 

              𝛾00𝑘 = 𝜕000 + 𝜀00𝑘 

where, 𝐶𝑃𝑖𝑗𝑘 represents the student rating for each domain of classroom practice nested 

within classroom/school j in country k; 𝛽0𝑗𝑘 is the level one (L1) intercept and represents the 

average student rating of classroom practices for classroom j in country k; 𝑟𝑖𝑗𝑘 is variation in 

scores; 𝑢0𝑗𝑘 represents the variation in scores around the classroom/school mean; 𝛾00𝑘 is the 

average of student ratings across schools/classrooms in country k; and finally, 𝜕000 represents the 

average of student ratings across countries, and 𝜀00𝑘 captures the average variance of student 

ratings across countries. 
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The second model included information about student and family characteristics. In this 

model, I only include level one (student) variables, all of which were group-mean centered to 

represent the expected outcome for a student in classroom j whose covariate values are equal to 

the classroom mean value of the covariate (Paccagnella, 2006). Centering variables at the group-

level (group-centered) is useful whenever the interest is in obtaining an estimate of the within-

group relationship (Enders & Tofighi, 2007). In turn, the covariates in the model at the student 

level are the following: the proportion of students in each classroom (female), changes around the 

classroom average for students’ age (age), the proportion of students whose mother had higher 

education (m_ed), and the group-centered average for resources available at home (resources), 

which represents the variation of resources at home of student i around the mean of 

classroom/school j.  

Conditional Intercept Model:  

Level 1: 

𝐶𝑃𝑖𝑗𝑘 =  𝛽0𝑗𝑘 + 𝛽1𝑗𝑘𝑓𝑒𝑚𝑎𝑙𝑒𝑖𝑗𝑘 + 𝛽2𝑗𝑘𝑎𝑔𝑒𝑖𝑗𝑘 + 𝛽3𝑗𝑘𝑚_𝑒𝑑𝑖𝑗𝑘 + 𝛽4𝑗𝑘𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝑠𝑖𝑗𝑘 + 𝑟𝑖𝑗𝑘 

Level 2:  

𝛽0𝑗𝑘 =  𝛾00𝑘 + 𝑢0𝑗𝑘 

𝛽1𝑗𝑘 =  𝛾10𝑘 

𝛽2𝑗𝑘 =  𝛾20𝑘 

𝛽3𝑗𝑘 =  𝛾30𝑘 

𝛽4𝑗𝑘 =  𝛾40𝑘 

Level 3: 

𝛾00𝑘 = 𝜕000 + 𝜀00𝑘 

𝛾10𝑘 = 𝜕100 

 𝛾20𝑘 = 𝜕200 
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𝛾30𝑘 = 𝜕300 

 𝛾40𝑘 = 𝜕400 

 

In this model, 𝐶𝑃𝑖𝑗𝑘 remains the outcome of interest but now it is influenced by the 

student-level covariates in the model, and accordingly, coefficients 𝛽1𝑗𝑘 through 𝛽4𝑗𝑘 represent 

the marginal change in the score of classroom practices for each additional unit of each covariate 

in L1. The intercept represents the average student rating for each classroom practice at the 

teacher/classroom level. Specifically, the intercept is allowed to vary across classrooms/schools 

and countries, but the rest of the variables are fixed. Preliminary tests for student gender and 

resources at home covariates random slopes showed that models with and without these fixed 

parameters were not statistically different.6  

Finally, I included level-two (L2) variables in the model, which included teacher, 

classroom and school characteristics related to the student rating of their teacher classroom 

practices. In this specification, only class size and years of experience were centered at the 

country level, and therefore represents the variation from each classroom from the country 

average. The rest of the variables were binary and easier to interpret directly in the model. 

Specifically, 𝑓𝑒𝑚𝑡𝑒𝑎𝑐ℎ is a binary variable that indicates whether the teacher is female; 

𝑦𝑒𝑎𝑟𝑠_𝑒𝑥𝑝 refers to the variation in experience of teaching mathematics of teacher in classroom 

school j from the country average; 𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔 is a binary variable that indicates whether the 

teacher has specific training for teaching mathematics; 𝑛𝑜𝑟𝑚𝑎𝑙_𝑒𝑑 is also a binary variable that 

indicates whether teachers were trained at a normal institution; 𝑐𝑠𝑖𝑧𝑒 is a continuous variable of 

class size, centered at the country level representing variations in class size from each 

 
6 LR test 1: 2.05 (p-value: 0.153); LR test 2: 2.12 (p-value: 0.145) 
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classroom/school around the country average; and 𝑝𝑟𝑖𝑣𝑎𝑡𝑒 indicates whether the school was 

private or not.  

Intercepts as Outcomes Model:  

Level 1: 

𝐶𝑃𝑖𝑗𝑘 =  𝛽0𝑗𝑘 + 𝛽1𝑗𝑘𝑓𝑒𝑚𝑎𝑙𝑒𝑖𝑗𝑘 + 𝛽2𝑗𝑘𝑎𝑔𝑒𝑖𝑗𝑘 + 𝛽3𝑗𝑘𝑚_𝑒𝑑𝑖𝑗𝑘 + 𝛽4𝑗𝑘𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝑠𝑖𝑗𝑘 + 𝑟𝑖𝑗𝑘 

Level 2 

𝛽0𝑗𝑘 =  𝛾00𝑘 + 𝛾01𝑘𝑓𝑒𝑚𝑡𝑒𝑎𝑐ℎ𝑒𝑟𝑗𝑘 + 𝛾02𝑘𝑦𝑒𝑎𝑟𝑠𝑒𝑥𝑝𝑗𝑘 + 𝛾03𝑘𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔𝑗𝑘

+ 𝛾04𝑘𝑛𝑜𝑟𝑚𝑎𝑙_𝑒𝑑𝑗𝑘 + 𝛾05𝑘𝑐𝑠𝑖𝑧𝑒𝑗𝑘 + 𝛾06𝑘𝑝𝑟𝑖𝑣𝑎𝑡𝑒𝑗𝑘 + 𝑢0𝑗𝑘 

𝛽1𝑗𝑘 =  𝛾10𝑘 

𝛽2𝑗𝑘 =  𝛾20𝑘 

𝛽3𝑗𝑘 =  𝛾30𝑘 

𝛽4𝑗𝑘 =  𝛾40𝑘 

Level 3: 

𝛾00𝑘 = 𝜕000 + 𝜀00𝑘 

𝛾10𝑘 = 𝜕100 

 𝛾20𝑘 = 𝜕200 

𝛾30𝑘 = 𝜕300 

 𝛾40𝑘 = 𝜕400 

𝛾01𝑘 = 𝜕010 

 𝛾02𝑘 = 𝜕020 

𝛾03𝑘 = 𝜕030 

 𝛾04𝑘 = 𝜕040 

𝛾05𝑘 = 𝜕050 

 𝛾06𝑘 = 𝜕060 
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In this specification, 𝛽0𝑗𝑘 represents the classroom/school average of each classroom 

practice for male teachers in public schools who did not receive any specific training for teaching 

math or that were trained in a normal institution, which in turn refers is the baseline for student 

ratings. Coefficients 𝛾01𝑘 through 𝛾04𝑘 represent the marginal change on the teacher/school/ 

classroom characteristics for each additional unit of each variable and are also fixed across 

classrooms and countries. All models were run using the statistical software STATA. The syntax 

for all models is available in Appendix F.  

After running the three-level models, I followed Bowers and Drake (2005) 

recommendations of using visual representations to explore how some student and teacher 

characteristics could be changing across country samples. Specifically, I ran three separate L2 

models—one for each country—for classroom practices where I allowed different slopes for 

covariates that were statistically significant.  

Chapter V: Results  

In this chapter, I present the findings of analyses that investigated the research questions 

guiding my study. I begin by presenting summary statistics that describe the observation scores 

and student survey data in the TVS along with the demographic characteristics of students, 

families, schools, and teachers in the samples for Chile, Colombia, and Mexico. I also elaborate 

how these compare to the TVS international sample, which included all participating jurisdictions 

except for the three Latin American countries.7 Next, I present the findings from analyses that 

investigated the four research questions guiding my study. 

 
7 For a true comparison (Cook et al., 2020) between participating jurisdictions and Latin American countries, 

Chilean, Colombian and Mexican averages were excluded from these calculations. For the international averages 

including these countries see OECD (2020). From now on, I refer to this sample as the international mean. 
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Student and Family Characteristics  

Table 5.1 presents summary statistics for student and family characteristics for the TVS 

Latin American sample. For the additive ESCS index averages across all participating 

jurisdictions in the TVS were around 30.08 points, with a standard deviation of 12.17. Averages 

for Chile (29.85), Colombia (21.54) and Mexico (26.27) were below the international mean of 

33.31. These differences were statistically significant ranging from 3.58 points between Chile and 

Mexico to 8.31 points between Chile and Colombia. Standard deviations, however, were large, 

indicating very large differences exist within countries—notably, this is not only the case in Latin 

America; in the rest of the international sample the index showed only a slightly lower degree of 

variation and smaller standard deviations, with the exception of Madrid.  

The percentage of mothers with a higher education degree was about the same for the 

international sample (29%) and Chile (28%) and Mexico (27%), however, the percentage in 

Colombia was 19%, which was 10 percentage points smaller. The implications of this difference 

are important as it could be an indicator of lower overall socioeconomic conditions in Colombia. 

In regard to grade and students’ age, it should be noted that quadratic equations were part 

of the upper secondary curricula in Chile and taught in 9th grade. Consequently, Chilean students 

were the oldest of the sample, with an average of 16.6-years of age. In Colombia, Mexico, and the 

rest of the international sample, quadratic equations were taught in eighth grade. Mexican 

students were the youngest in Latin America with an average age of 14.7 years of age. The 

average age of the international sample was 14.3.  
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Table 5.1  

Descriptive Statistics: Student, Family, Classroom, School, and Teacher Characteristics 

 International TVS 

sample 

Chile  

(N=2,675) 

Colombia  

(N=2,398) 

Mexico  

(N=2,783) 

Mean or percentage in TVS sample 

Student/ Family Characteristics*  

Age 
14.35 

(0.78) 

16.58 

(0.72) 

15.35 

(1.08) 

14.73 

(0.47) 

Female 50% 48% 53% 52% 

Home 

possessions 

standardized 

index  

0.00 

(0.88) 

0.00 

(0.89) 

0.00 

(0.9) 

0.00 

(0.89) 

Home 

possessions and 

assets index 

33.31 

(11.11) 

29.85 

(11.78) 

21.54 

(11.76) 

26.27 

(11.79) 

Mother has a 

professional 

degree or above 

29% 28% 19% 27% 

School / Classroom Characteristics  

Class size  
30.31 

(7.25) 

33.00 

(7.19) 

31.58 

(7.73) 

31.91 

(6.74) 

Urban 63% 99% 83% 95% 

Private 5% 25% 18% 13% 

Number of 

teachers in school 

65.97 

(36.95) 
N/A 

28.63 

(12.52) 

Number of 

students in school 

835.24 

(514.37) 

1064.25 

(672.29) 

501.54 

(359.2) 
N/A 

Teacher Characteristics  

Female Teacher 52% 50% 30% 39% 

Normal 

Education 

95% 89% 93% 75% 

Years of 

Teaching 

Experience  

14.64 

(9.70) 

15.84 

(10.98) 

13.52 

(9.75) 

12.68 

(8.83) 

Specific Training 

for Teaching 

Math 

86% 83% 74% 74% 

Note: Standard deviation in parentheses where appropriate 
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Classrooms, Schools, and Teachers 

Table 5.1 also summarizes the characteristics of classroom, schools, and teachers in the 

TVS sample. Class size was, on average, of 30 students across the international sample, but larger 

in Latin America as seen in the means of Chile (33), Colombia (31.6), and Mexico (31.9). The 

international average of female teachers in the TVS was of 52% female teachers. In Latin 

America, the TVS sample included about 50% female teachers in Chile, but only 30% in 

Colombia and 38% in Mexico, which except for Chile is an indication of the lack of 

representation of female teachers in pointing to issues in the TVS samples of these two countries, 

since the true national averages in both were indeed about 50%. The TVS data included 

information on either the number of teachers or the number of students per school. On one hand, 

Mexico had fewer teachers (29, on average) in schools than the international sample, (65 teachers 

per school). On the other hand, Chile and Colombia had about 1,083 and 548 students, 

respectively. The international average was of 835 students per school. These differences were 

quite large and likely an indication of very different types of schools (large in Chile and smaller 

in Colombia), especially considering that classes had roughly the same number of students. A 

potential explanation is the proportion of urban schools, which was disproportionately large in the 

Latin American TVS samples compared to the national averages in each country, or to the 

international TVS sample. (e.g., in the Chilean education system, 87% of schools are in located in 

urban regions, contrasting with 99% in the TVS sample).  

Another contrasting pattern was observed in the number of private schools in the TVS 

sample. The international sample consisted of, on average, 5% private schools. However, there 

were about 25% private schools in the Chilean sample and 43% of government dependent 

schools, which are privately managed. In Mexico, 14% of schools in the TVS sample were 
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private, compared to a national figure around 9%) . In Colombia, the 17% of private schools in 

the TVS sample was slightly larger than the national average (14%). The percentages of private 

schools in Latin America, well above the international average of 5% and higher than the national 

numbers, indicated that the Latin American TVS sample had overrepresentation of private 

institutions. The implications are many such as the differences in requirements to entry (and 

performance) for teachers in private schools as well as differences in socioeconomic conditions 

between students in private and public schools (Somers et al., 2004).  

While there were overlaps between the characteristics of teachers in some countries of 

Latin America and the international sample, teacher training had important differences. Most of 

the teachers in the TVS Latin American sample graduated from a normal or pedagogical schools 

(85%). Specifically, the samples of Colombia and Chile consisted largely in normal educated 

teachers (93% and 90%, respectively), which were comparable with the average of the 

international sample (95%). In the TVS Mexican sample, 75% of teachers had normal or 

pedagogical education. This could be explained because the Mexican legislation in place from 

2013 to 2018 that allowed for graduates from any type of school or major to undergo selection 

and certification processes to become teachers. At the same time, about 74% of teachers had 

specific training for teaching math in Colombia and Mexico; this percentage in Chile was 83%. 

This percentage was smaller in the Latin American region than the international sample of 86%. 

These differences were larger and statistically significant for Colombia and Mexico and could 

potentially have implications in the skills of teachers for teaching quadratic equations.  

In terms of experience, teachers had, on average, 14.6 years in the international TVS 

sample. This number was 15.8 years in Chile, 13.5 years in Colombia and 12.7 years in Mexico. 

While there were small differences, on average, standard deviations were considerably and 
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ranged from 8.8 years in Mexico to 11 in Chile; the standard deviation in Colombia and the 

international sample was 9.7 years. These differences indicated important differences within 

countries regarding the years of experience teachers in each country sample had.  

 Observation Measures 

Table 5.2 summarizes observation scores across all six domains of classroom practice. 

Components were rated on a 4-point scale, where the highest possible score was four. While there 

was no minimum “passing” score, the descriptions associated to a score of 3 for most components 

implied that teachers’ classroom practices were adequate at or above this score. Practices 

assigned a score of 2 or 1-points were often described as less than adequate. Therefore, I 

highlight components and domains of instruction rated below or above 3-points, as a meaningful 

qualitative point of distinction, as well as the differences around this score point between teachers 

in the Latin American countries, and with the international sample. Table 5.2 also highlights the 

distance between average component and domain scores from this qualitative cutoff: components 

in green were at or above 3 points, for scores below 3 points, I marked those differences smaller 

or larger than a standard deviation in blue and red, respectively.   
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Table 5.2  

Descriptive Statistics of Rater Assigned Scores for Components  

Domain of 

Teaching 
Components 

International 

TVS sample* 
Chile Colombia Mexico 

(N=394) (N=98) (N=83) (N=103) 

Classroom Management (CM) 3.74 3.49 3.71 3.60 
  (0.31) (0.50) (0.35) (0.45) 
 Routines 3.87 3.60 3.82 3.56 
  (0.27) (0.51) (0.28) (0.53) 
 Monitoring 3.44 3.06 3.36 3.31 

  (0.48) (0.63) (0.60) (0.60) 
 Disruptions 3.92 3.83 3.93 3.94 
  (0.18) (0.37) (0.17) (0.22) 

Social-Emotional Support (SES) 2.93 2.96 2.78 2.69 

    (0.63) (0.63) (0.63) (0.63) 

  Respect 3.53 3.39 3.4 3.27 

    (0.44) (0.50) (0.51) (0.56) 

  
Encouragement 

and warmth 
2.61 2.33 2.23 2.24 

    (0.66) (0.69) (0.66) (0.69) 

  Risk-taking 2.66 3.16 2.71 2.58 

    (0.78) (0.70) (0.72) (0.65) 

Discourse (D) 2.38 2.09 1.87 2.17 
  (0.56) (0.64) (0.60) (0.61) 

 Nature of 

discourse 
2.43 2.01 1.78 2.21 

  (0.62) (0.61) (0.58) (0.69) 
 Questioning 2.40 2.18 1.76 2.25 
  (0.51) (0.68) (0.59) (0.59) 

 Explanations 2.30 2.07 2.06 2.05 

  (0.54) (0.63) (0.63) (0.57) 

Quality of Subject Matter (QSM) 2.26 2.02 2.09 2.20 

    (0.56) (0.48) (0.47) (0.66) 

  
Explicit 

connections 
1.74 1.53 1.52 1.86 

    (0.57) (0.62) (0.54) (0.97) 

  
Explicit patterns 

and 

generalizations 

1.62 1.18 1.19 1.34 

    (0.65) (0.32) (0.37) (0.53) 

  Clarity 3.41 3.35 3.56 3.39 

    (0.47) (0.50) (0.49) (0.49) 
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Student Cognitive Engagement 

(SCE) 
1.80 1.48 1.49 1.69 

  (0.66) (0.61) (0.55) (0.68) 

 

Engagement in 

cognitively 

demanding subject 

matter 

1.95 1.40 1.54 1.91 

  (0.73) (0.63) (0.55) (0.81) 

 

Multiple 

approaches 

to/perspectives on 

reasoning 

1.44 1.21 1.17 1.28 

  (0.61) (0.46) (0.42) (0.61) 

 

Understanding of 

subject matter 

procedures and 

processes 

2.01 1.84 1.77 1.87 

  (0.65) (0.75) (0.67) (0.62) 

Assessment of and Responses to 

Student Understanding (ARSU) 
2.60 2.27 2.17 2.34 

    (0.61) (0.64) (0.67) (0.63) 

  
Eliciting student 

thinking 
2.78 2.41 2.31 2.48 

    (0.57) (0.57) (0.57) (0.55) 

  Teacher feedback 1.97 1.70 1.74 1.85 

    (0.65) (0.63) (0.76) (0.66) 

  

Aligning 

instruction to 

present student 

thinking 

2.95 2.71 2.47 2.68 

    (0.60) (0.73) (0.67) (0.69) 

Notes: standard deviations in parenthesis. 
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As shown in Figure 5.2, there was considerable variation in observation scores depending 

on domains of classroom practice being considered. In classroom management, for example, 

variation was relatively small for Colombia (0.35) and Mexico (0.45), as well as the international 

sample (0.31) but larger in Chile (0.50). In social-emotional support, on the other hand, variation 

was large but roughly the same across the board (0.63 for all samples). Larger differences, 

however, were observed in the quality of subject matter domain in Mexico (0.66) compared to 

both, the international sample (0.56) and the variation of scores in Chile (0.48) and Colombia 

(0.47). Across the board, variation in scores in the student cognitive engagement and assessment 

of student understanding domains were large and followed similar patterns across counties. In 

other words, most domains of observation scores showed important variations across countries. 

And, at the same time, observation scores also showed variation within countries as can also be 

observed in Figure 5.2. Standard deviations for most domains of classroom practices were at least 

of 0.40 points.  
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Figure 5.2 

Variation in Observation Scores for Domains of Classroom Practices  

 

Average scores of all domains are shown in Figure 5.3. For the three countries in Latin 

America, teachers in Mexico had the highest scores in four domains: discourse (2.17), quality of 

subject matter (2.20), student cognitive engagement (1.69) and assessment of and responses to 

student understanding (2.34). Teachers in Chile had the highest scores in social-emotional 

support (2.96) and Colombian teachers had the highest scores in classroom management (3.71). 

  



 

 105 

Figure 5.3 

Average Scores for Domains of Classroom Practices for Observation Scores  

 
  

Most differences in means between Chile, Colombia, Mexico, and the international mean 

were statistically significant as shown in Table 5.3 (row minus columns). For example, teachers in 

the Chilean sample scored almost a third of a point below (mean difference -0.29) than the 

international average in routines. This difference between the Mexican sample and the 

international mean was -0.32, and the average score in the Colombian sample was 0.25 points 

higher than the Chilean sample, and 0.28 higher than the Mexican sample, but Colombian 

teachers were rated lower than teachers in the international sample by 0.04 points, but this 

difference was not statistically significant. The difference in means between Mexico and Chile in 

this component was not statistically significant.  
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Table 5.3 

Comparison of Means for Components Across Samples (Row – Columns) 

CM 

 Routines Monitoring Disruptions 
 Intl Chi Col Intl Chi Col Intl Chi Col 

Chi -0.29***   -0.40***   -0.10***   

Col -0.04 0.25***  -0.09 0.31***  0.01 0.12***  

Mex -0.32*** -0.24 -0.28*** -0.16** 0.24** -0.07 0.01 0.11*** -0.01 

SES 

 Respect Encouragement and warmth Risk-taking 
 Intl Chi Col Intl Chi Col Intl Chi Col 

Chi -0.14**   -0.29***   0.50***   

Col -0.11 0.03  -0.40*** -0.11  0.03 -0.47***  

Mex -0.27*** -0.12 -0.16 -0.38*** -0.09 0.03 -0.10 -0.60*** -0.13 

Dis 

 Discourse Questioning Explanations 
 Intl Chi Col Intl Chi Col Intl Chi Col 

Chi -0.40***   -0.22***   -0.25***   

Col -0.66*** -0.25**  -0.65*** -0.43***  -0.26*** -0.13  

Mex -0.24** 0.16 0.41*** -0.18** 0.05 0.47*** -0.26*** -0.13 0.00 

QSM 

 Connections Patterns and generalizations Clarity 
 Intl Chi Col Intl Chi Col Intl Chi Col 

Chi -0.22**   -0.43***   -0.06   

Col -0.23** -0.01  -0.42*** 0.16  0.14* 0.21**  

Mex 0.11 0.33*** 0.34*** -0.24*** 0.16 0.14 -0.02 0.04 -0.17* 

SCE 

 Engagement  Multiple approaches Procedures 
 Intl Chi Col Intl Chi Col Intl Chi Col 

Chi -0.56***   -0.24***   -0.19*   

Col -0.43*** 0.13  -0.26*** -0.02  -0.27*** -0.09  

Mex -0.08 0.48*** 0.35*** -0.18** 0.06 0.08 -0.14 0.05 0.13 

ASRU 

 Elicit student thinking Teacher feedback Aligning student understanding 
 Intl Chi Col Intl Chi Col Intl Chi Col 

Chi -0.37***   -0.27***   -0.25***   

Col -0.50*** -0.12  -0.27*** -0.00  -0.52*** -0.27**  

Mex -0.32*** 0.05 0.17 -0.14 0.13 0.13 -0.28*** -0.02 0.24** 

*** p<0.01, ** p<0.05, * p<0.1
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In the following paragraphs, I describe these differences across Latin American countries 

and how these compared to the international sample.  

Classroom management 

The components of this domain were routines, monitoring, and disruptions. In routines, 

Colombia had the highest average score (3.8)—the same as the international average—followed 

by Chile and Mexico (3.6). In monitoring, Colombia (3.4) and Mexico (3.3) scored at the 

international level, and statistically higher than Chile (3.1). Explicit standards in the teaching 

frameworks related to classroom management—but no other domain of classroom practice—

across all jurisdictions, including the three in Latin America, could explain the much higher 

scores in this domain across the board. 

Figure 5.4 

Average Classroom Management Observation Scores  

 
Social-Emotional Support 

The components of this domain were respect, encouragement and warmth, and risk 

taking. As shown in Figure 5.5, the component with the highest average was respect, with 

similar averages across countries and above 3-points, the minimum “passing” score. For 
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encouragement and warmth, the Latin American countries all scored close to each other and 

significantly below the international average of 2.6. In risk-taking, however, Chile (3.2) scored 

above the international mean of 2.7, as well as the averages of Colombia and Mexico.  

Figure 5.5 

Average Social-Emotional Support Observation Scores  

 
 

Discourse 

Discourse included three components: nature of discourse, questioning, and explanations. 

Overall, Chile (2.1) and Mexico (2.2) scored close to the international mean and more than a 

standard deviation below 3 points. Colombia scored over one third of a point below the 

international average and below 2-points. In general, however, all jurisdictions scored low across 

all components of this domain. The lowest scores in each country were observed for Chilean 

teachers in nature of discourse (2.0), questioning in Colombia (1.8), and in Mexico for 

explanations (2.1). In contrast, the highest average scores were observed for questioning in Chile 

(2.2) and Mexico (2.3), and explanations in Colombia (2.1).  
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Figure 5.6 

Average Discourse Observation Scores  

 

Quality of Subject Matter 

This domain included three components: explicit connections, explicit patterns and 

generalizations, and clarity components. Scores in this domain were similar across the three 

Latin American countries and below 3-points, except for clarity, as shown in Figure 5.7. For 

explicit connections, teachers in Mexico scored higher (1.9) than their Latin American 

counterparts but still low and below 3 points by more than a standard deviation. In explicit 

patterns and generalizations, all three Latin American countries had somewhat similar scores 

ranging from 1.34 in Mexico to 1.20 in Chile. 
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Figure 5.7 

Average Quality of Subject Matter Observation Scores  

 
 

Student Cognitive Engagement 

The components of this domain were engagement in cognitive demanding subject matter, 

multiple approaches to/and perspectives on reasoning and understanding of subject matter 

procedures and processes. All scores were below 3-points by well above a standard deviation. 

The lowest scores were observed in the multiple approaches component across the board, with 

an international average of only 1.40, followed by Mexico with 1.30 and Chile and Colombia 

with 1.20.  
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Figure 5.8 

Average Student Cognitive Engagement Observation Scores  

 
 

Assessment of/Responses to Student Understanding 

Components of this domain were eliciting student thinking, teacher feedback and 

aligning instruction to present student thinking. The overall international average score was 2.6, 

followed by Chile and Mexico (2.3). Colombia scored the lowest, with an average of 2.2. The 

lowest score was in teacher feedback, with an international average of 2.0, followed by Mexico 

(1.9) and Chile and Colombia (1.7). The highest score of this domain was observed in the 

aligning instruction to present student thinking. The international average was close to 3 points, 

followed by Chile and Mexico (2.7) and Colombia with 2.5. These averages are shown in Figure 

5.9.  
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Figure 5.9 

Average Scores for Assessment of/Responses to Student Understanding Observation Scores  

 

 

Survey Measures 

The mean scores for all items across all jurisdictions were close to 3.0. Given the large 

number of items (46), I analyzed the significance of differences at the domain, not item level. 

Differences ranged between -0.44 (between the international sample and Chile in discourse) to 

0.06 (between the international sample and Mexico in quality of subject matter). While small—at 

least compared to the differences in observation scores—most differences were statistically 

significant. Table 5.4 presents the summary statistics for all items by country, including average 

domain scores.  

The highest student ratings referred to receiving adequate support from teachers (in 

green): SQA20D (CM), SQA21C (SES), SQA18C (QSM), SQA18F (SCE), SQA18I (DIS), and 

SQA19E (ASRU). Contrastingly, the lowest scores generally referred to instruction—in red: 

SQA20F (CM), SQA21H (SES), SQA18B (QSM), SQA18E (SCE).  
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Table 5.4 

Summary Statistics of Student Survey Responses  

  
International 

sample 
Chile Colombia Mexico 

Item Item descriptor N mean N mean N mean N mean 

Classroom Management 9,699 
2.61 

(0.52) 
2,675 

2.76 

(0.62) 
2,398 

2.72 

(0.65) 
2,783 

2.78 

(0.64) 

SQA20A 

When the lesson begins, 

our mathematics teacher 

has to wait quite a long 

time for us to quieten 

down. 

9208 
3.03 

(0.85) 
2483 

2.46 

(0.84) 
2199 

2.39 

(0.86) 
2566 

2.6 

(0.91) 

SQA20B 

We lose quite a lot of 

time because of students 

interrupting the lesson. 

9209 
2.99 

(0.92) 
2482 

2.52 

(0.87) 
2193 

2.5 

(0.85) 
2567 

2.5 

(0.89) 

SQA20C 
There is much disruptive 

noise in this classroom. 
9195 

2.94 

(0.89) 
2480 

2.43 

(0.89) 
2193 

2.55 

(0.85) 
2553 

2.52 

(0.90) 

SQA20D 

In our teacher’s <class>, 

we are aware of what is 

allowed and what is not 

allowed. 

9202 
3.32 

(0.75) 
2479 

3.39 

(0.69) 
2191 

3.19 

(0.71) 
2559 

3.28 

(0.74) 

SQA20E 

In our teacher’s <class>, 

we know why certain 

rules are important. 

9179 
3.24 

(0.73) 
2483 

3.31 

(0.70) 
2188 

3.21 

(0.66) 
2565 

3.31 

(0.69) 

SQA20F 
Our teacher manages to 

stop disruptions quickly. 
9190 

1.78 

(0.80) 
2479 

1.93 

(0.81) 
2174 

1.92 

(0.74) 
2554 

1.8 

(0.80) 

SQA20G 

Our teacher reacts to 

disruptions in such a way 

that the students stop 

disturbing learning. 

9176 
1.87 

(0.80) 
2473 

1.99 

(0.78) 
2188 

1.91 

(0.71) 
2555 

1.85 

(0.79) 

SQA20H 

In our teacher’s <class>, 

transitions from one 

phase of the lesson to the 

other (e.g., from <class> 

discussions to individual 

work) take a lot of time. 

9179 
2.95 

(0.78) 
2466 

2.59 

(0.76) 
2184 

2.48 

(0.76) 
2556 

2.46 

(0.76) 

SQA20I 

Our teacher is 

immediately aware of 

students doing something 

else. 

9200 
2.97 

(0.82) 
2484 

3.13 

(0.79) 
2189 

3.14 

(0.72) 
2561 

3.21 

(0.76) 

SQA20J 

Our teacher is aware of 

what is happening in the 

classroom, even if he or 

she is busy with an 

individual student. 

9176 
3.04 

(0.80) 
2486 

3.12 

(0.80) 
2192 

3.11 

(0.75) 
2565 

3.22 

(0.75) 

Social-Emotional Support 9699 
2.75 

(0.60) 
2675 

2.83 

(0.69) 
2398 

2.77 

(0.67) 
2783 

2.84 

(0.69) 

SQA21A 

Our mathematics teacher 

gives extra help when we 

need it. 

9203 
3.21 

(0.78) 
2478 

3.32 

(0.73) 
2192 

3.27 

(0.70) 
2562 

3.30 

(0.74) 

SQA21B 

Our mathematics teacher 

continues teaching until 

we understand. 

9205 
3.19 

(0.78) 
2478 

3.34 

(0.74) 
2187 

3.26 

(0.72) 
2558 

3.32 

(0.72) 



 

 114 

SQA21C 

Our mathematics teacher 

helps us with our 

learning. 

9201 
3.35 

(0.68) 
2469 

3.41 

(0.67) 
2178 

3.33 

(0.62) 
2555 

3.41 

(0.65) 

SQA21D 

Our mathematics teacher 

makes me feel confident 

in my ability to do well in 

the <course>. 

9202 
3.10 

(0.82) 
2477 

3.15 

(0.84) 
2185 

3.15 

(0.76) 
2555 

3.30 

(0.74) 

SQA21E 

Our mathematics teacher 

listens to my view on how 

to do things. 

9185 
3.05 

(0.80) 
2472 

3.16 

(0.79) 
2183 

3.13 

(0.72) 
2549 

3.31 

(0.71) 

SQA21F 

I feel that our 

mathematics teacher 

understands me. 

9191 
2.96 

(0.88) 
2470 

3.11 

(0.87) 
2177 

3.05 

(0.75) 
2552 

3.16 

(0.80) 

SQA21G 

Our mathematics teacher 

makes me feel confident 

in my ability to learn the 

material. 

9186 
3.05 

(0.81) 
2468 

3.12 

(0.84) 
2183 

3.13 

(0.74) 
2553 

3.26 

(0.75) 

SQA21H 

Our mathematics teacher 

provides me with 

different alternatives 

(e.g., learning materials or 

tasks). 

9191 
2.63 

(0.96) 
2468 

3.07 

(0.82) 
2179 

3.11 

(0.69) 
2550 

3.12 

(0.77) 

SQA21I 

Our mathematics teacher 

encourages me to find the 

best way to proceed by 

myself. 

9172 
2.89 

(0.87) 
2466 

3.05 

(0.83) 
2184 

3.09 

(0.73) 
2554 

3.19 

(0.76) 

SQA21J 
Our mathematics teacher 

lets me work on my own. 
9188 

3.17 

(0.74) 
2465 

3.24 

(0.74) 
2177 

2.88 

(0.76) 
2546 

3.01 

(0.82) 

SQA21K 

Our mathematics teacher 

appreciates it when 

different solutions come 

up for discussion. 

9172 
3.15 

(0.80) 
2461 

3.16 

(0.76) 
2183 

3.07 

(0.71) 
2550 

3.24 

(0.74) 

SQA22A 
I get along well with my 

mathematics teacher. 
9200 

3.24 

(0.74) 
2480 

3.40 

(0.72) 
2191 

3.31 

(0.68) 
2564 

3.29 

(0.72) 

SQA22B 

My mathematics teacher 

is interested in my well-

being. 

9153 
2.93 

(0.83) 
2463 

3.15 

(0.78) 
2181 

3.04 

(0.73) 
2559 

3.08 

(0.76) 

SQA22C 

My mathematics teacher 

really listens to what I 

have to say. 

9170 
3.15 

(0.75) 
2468 

3.27 

(0.73) 
2181 

3.14 

(0.68) 
2559 

3.23 

(0.71) 

SQA22D 
My mathematics teacher 

treats me fairly. 
9193 

3.31 

(0.71) 
2469 

3.28 

(0.73) 
2185 

3.25 

(0.65) 
2558 

3.35 

(0.69) 

SQA22E 

My mathematics teacher 

makes me feel she/he 

really cares about me. 

9149 
2.93 

(0.83) 
2465 

3.06 

(0.83) 
2170 

2.95 

(0.74) 
2551 

3.03 

(0.80) 

SQA22F 

I feel like an outsider (or 

left out of things) in my 

mathematics <class>. 

9195 
3.48 

(0.76) 
2468 

3.23 

(0.89) 
2174 

3.09 

(0.86) 
2557 

3.19 

(0.95) 

SQA22G 
I feel like I belong in my 

mathematics <class>. 
9178 

3.12 

(0.78) 
2462 

3.17 

(0.78) 
2176 

3.11 

(0.70) 
2547 

3.24 

(0.74) 

SQA22H 

I feel awkward and out of 

place in my mathematics 

<class>. 

9195 
3.42 

(0.79) 
2466 

3.20 

(0.90) 
2173 

3.06 

(0.87) 
2556 

3.21 

(0.92) 

SQA22I 
I feel lonely in my 

mathematics <class>. 
9203 

3.54 

(0.73) 
2470 

3.34 

(0.87) 
2174 

3.16 

(0.86) 
2559 

3.26 

(0.95) 
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Quality of Subject Matter 9699 
2.92 

(0.81) 
2675 

2.12 

(0.92) 
2398 

2.98 

(0.81) 
2783 

2.93 

(0.82) 

SQA18A 

Our mathematics teacher 

presents a summary of 

recently learned content. 

9210 
2.96 

(0.92) 
2482 

2.99 

(0.88) 
2210 

2.99 

(0.86) 
2573 

2.81 

(0.91) 

SQA18B 

Our mathematics teacher 

sets goals at the beginning 

of instruction. 

9209 
2.90 

(1.06) 
2487 

3.31 

(0.91) 
2195 

2.91 

(0.91) 
2570 

2.94 

(0.94) 

SQA18C 

Our mathematics teacher 

explains what he/she 

expects us to learn. 

9192 
3.13 

(0.92) 
2487 

3.48 

(0.75) 
2185 

3.51 

(0.68) 
2567 

3.26 

(0.84) 

SQA18D 

Our mathematics teacher 

explains how new and old 

topics are related. 

9165 
3.10 

(0.89) 
2488 

3.30 

(0.85) 
2190 

3.24 

(0.83) 
2570 

3.34 

(0.77) 

Student Cognitive Engagement 9699 
2.54 

(0.75) 
2675 

2.78 

(0.83) 
2398 

2.47 

(0.76) 
2783 

2.69 

(0.82) 

SQA18E 

Our mathematics teacher 

presents tasks for which 

there is no obvious 

solution. 

9170 
2.11 

(1.03) 
2469 

2.66 

(1.05) 
2179 

2.01 

(1.01) 
2561 

2.48 

(1.06) 

SQA18F 

Our mathematics teacher 

presents tasks that require 

us to apply what we have 

learned to new contexts. 

9176 
3.13 

(0.81) 
2476 

3.38 

(0.75) 
2202 

3.18 

(0.84) 
2568 

3.14 

(0.83) 

SQA18G 

Our mathematics teacher 

gives tasks that require us 

to think critically. 

9150 
2.58 

(1.02) 
2480 

2.83 

(0.94) 
2199 

2.64 

(0.97) 
2564 

2.96 

(0.87) 

SQA18H 

Our mathematics teacher 

asks us to decide on our 

own procedures for 

solving complex tasks. 

9170 
2.68 

(0.97) 
2470 

2.84 

(0.97) 
2198 

2.61 

(0.96) 
2564 

2.74 

(0.96) 

Discourse 9699 
2.57 

(0.97) 
2675 

2.12 

(0.92) 
2398 

2.47 

(1.01) 
2783 

2.50 

(1.03) 

SQA18I 

Our mathematics teacher 

gives us opportunities to 

explain our ideas. 

9179 
3.28 

(0.88) 
2479 

3.12 

(0.89) 
2196 

3.12 

(0.86) 
2558 

3.33 

(0.80) 

SQA18J 

Our mathematics teacher 

encourages us to question 

and critique arguments 

made by other students. 

9192 
2.72 

(1.07) 
2468 

2.55 

(1.06) 
2195 

2.74 

(1.05) 
2554 

2.60 

(1.10) 

SQA18K 

Our mathematics teacher 

requires us to engage in 

discussions among 

ourselves. 

9198 
2.59 

(1.09) 
2472 

1.88 

(1.01) 
2200 

2.46 

(1.12) 
2569 

2.66 

(1.10) 

Assessment of and responses to student 

understanding 
9699 

2.79 

(0.68) 
2675 

2.86 

(0.77) 
2.398 

2.73 

(0.68) 
2783 

2.84 

(0.75) 

SQA19A 

Our mathematics teacher 

adapts the lessons to my 

<class’s> needs and 

knowledge. 

9210 
3.08 

(0.80) 
2481 

3.24 

(0.76) 
2201 

3.05 

(0.61) 
2557 

3.28 

(0.70) 

SQA19B 

Our mathematics teacher 

changes the way of 

explanation (e.g. using 

different representations) 

when a student has 

difficulties understanding 

a topic or task. 

9213 
3.19 

(0.80) 
2482 

3.27 

(0.81) 
2204 

3.06 

(0.80) 
2562 

3.24 

(0.79) 
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SQA19C 

Our mathematics teacher 

changes the structure of 

the lesson on a topic that 

most students find 

difficult to understand. 

9179 
2.87 

(0.84) 
2476 

3.02 

(0.86) 
2196 

2.86 

(0.83) 
2557 

2.95 

(0.87) 

SQA19D 

Our mathematics teacher 

gives different work to 

students of different 

ability levels. 

9209 
1.98 

(0.96) 
2468 

2.11 

(1.02) 
2200 

2.02 

(0.92) 
2556 

2.17 

(1.02) 

SQA19E 

Our mathematics teacher 

asks questions to check if 

we have understood what 

he/she has taught. 

9215 
3.31 

(0.74) 
2475 

3.39 

(0.72) 
2203 

3.45 

(0.64) 
2561 

3.38 

(0.72) 

 

Evidence of Measurement Invariance of Classroom Practices in Latin America 

Observation Ratings  

The design of the TVS initially hypothesized a measurement model comprising six 

domains of classroom practices (Bell et al., 2020). However, analyses of the collected data across 

countries strongly pointed to a simpler structure with only three domains: classroom 

management, social-emotional support, and instruction—the latter, instruction, subsumed the 

three remaining as subdomains: discourse, quality of subject matter, student cognitive 

engagement and assessment of/responses to student understanding (OECD, 2020a). The six-

domain specification was also tested for invariance in the Latin American sample but also did 

not result in convergence. 

To test measurement invariance for the 3-domain model in Latin American, I ran a 

MGCFA (Milfont & Fischer, 2010) which again showed converge issues. Modification indices 

(MacCallum et al., 1992) for this 3-factor model suggested the need to remove the component 

for clarity from the specification and making several changes to re-structure factors differently 

across country (a detailed list of Modification Indices is presented in Appendix H.) Thus, 

effectively, it was not possible to find an invariant solution that applied equally across the 

samples from the participating Latin American countries. Therefore, in the next steps, I explored 
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the factorial structure of the observation scores using exploratory factor analyses (EFA) to study 

the structure of components of classroom practice in each country.  

Factorial Structure of Observation Scores 

Table 5.5 summarizes the GoF statistics for all EFA estimated models ranging from 1 to 

6 factors. As the table shows, in Chile and Colombia, the 5 and 6-factor solutions, respectively, 

did not converge. And in Mexico, solutions starting with 4 or more factors showed signs of 

overfit (Clark & Bowles, 2018). For example, the RMSEA and SRMR values of the 4-factor 

solution were 0.00 and the CFI had a value of 1.00.  

For model selection, I developed an explorative and iterative process to seek for the best 

fitting factor model for observation scores. This process considered, altogether, the following 

evidence: (1) results from the measurement invariance model and its corresponding modification 

indices; (2) results from the GoF of EFA models; (3) the correlation between factors of each 

solution; (4) a qualitative review of oblimin factor scores and their residual variances; and (5) the 

theoretical design and definitions of components in the observation protocol, especially with 

cross-loadings. To illustrate this, I detail this process for the model selection next.  
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Table 5.5 

Goodness of Fit Statistics from Exploratory Factor Analyses for Components 

 Chile Colombia Mexico 

 P 

Chi 

Square DoF RMSEA CFI SRMR P 

Chi 

Square DoF RMSEA CFI SRMR P 

Chi 

Square DoF RMSEA CFI SRMR 

1

F 54 280.19* 135 0.11 0.56 0.10 41 281.53* 135 0.11 0.69 0.09 54 244.07* 135 0.09 0.80 0.09 

2

F 71 187.12* 118 0.07 0.79 0.07 71 233.78* 118 0.11 0.76 0.08 71 173.26* 118 0.07 0.89 0.06 

3

F 87 152.66* 102 0.07 0.85 0.06 87 183.24* 102 0.10 0.83 0.06 87 113.27 102 0.03 0.98   0.04 

4

F 

10

2 119.83* 87 0.06 0.9 0.05 

10

2 137.99* 87 0.08 0.89 0.05 

10

2 83.76 87 0.00 1.00 0.04 

5

F 

11

6 89.2* 73 0.05 0.95 0.04 No convergence 

11

6 65.34 73 0.00 1.00 0.03 

6

F No convergence         60 0.00 1.00 0.02 

Notes: P indicates the number of parameters in the model 

           * indicates significancy at 5% level 
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Model Selection in Chile  

I started by exploring the 5-factor solution in Chile, which included many cross-loaded 

items across more than two factors. Therefore, I explored the 4-factor solution next. The 4-factor 

solution in Chile included a high number of cross loadings across factors with little support from 

a theoretical perspective in the literature. For instance, the nature of discourse component 

initially loaded in the student engagement and the discourse factors, but no literature or 

theoretical conceptions supported this structure. Accordingly, I considered the 3-factor solution 

next. Table 5.6 details the results for the 3-factor solution. In this solution, the component of 

explicit patterns and generalizations was not part of the solution, as the factor loadings were 

below 0.10. The resulting factors were classroom management, student engagement, and 

instruction. Few cross-loaded components remained to be explored; first, multiple approaches 

loaded on both student engagement and instruction. This makes theoretical sense, as scholars 

have found evidence of the importance of using multiple teaching and cognitive approaches in 

both factors (Wang et al., 2020). Indeed, the observation protocol describes multiple approaches 

as both:  

“[…] that students’ cognitive engagement may be enhanced using multiple approaches to 

and perspectives on reasoning. […] the depth at which these approaches or perspectives 

are considered as well as the nature of the similarities and differences across 

approaches may shape what students learn” (Bell et al., 2020; p.8) 

and:  

“[…] In mathematics, for example, multiple representations may be used to support 

students’ understanding perspectives on reasoning. For example, in mathematics 

classrooms, the teacher and students might use two or more procedures or reasoning 

approaches to solve a problem or type of problem” (Bell et al., 2020; p.9)  

 

Therefore, the decision was made to keep this component in both factors. Another cross-

loaded component was explanations, which were defined as “descriptions of why ideas or 

processes are the way they are to support students’ learning” (Bell et al., 2020). Based on this 



 

 120 

definition, I concluded that the cross-loading between instruction and student engagement was 

also appropriate. 

Table 5.6 

3- Factor Solution of Rotated Factor Loadings for Components in Chile 

RMSEA: 0.07; CFI=0.85; SRMR=0.06 

 1 2 3  

 

Classroom 

management Instruction 

Student 

Engagement 

Residual 

variances 

Routines 0.737* 0.001 -0.072 0.46 

Monitoring 0.164 0.288* 0.032 0.86 

Disruptions 0.794* 0.025 0.067 0.65 

Respect 0.629* 0.013 -0.01 0.6 

Encouragement and warmth -0.062 0.368* 0.19 0.78 

Risk-taking 0.096 0.526* -0.117 0.73 

Nature of discourse 0.042 0.321* 0.057 0.87 

Questioning -0.043 0.182 0.663* 0.44 

Explanations 0.105 0.266 0.352* 0.71 

Explicit connections 0.038 -0.281* 0.594* 0.7 

Explicit patterns and generalizations 0.038 -0.046 0.032 1.0 

Clarity 0.442* -0.139 0.038 0.81 

Engagement in cognitively demanding subject matter 0.076 0.117 0.546* 0.62 

Multiple approaches to/perspectives on reasoning -0.098 0.181 0.181 0.91 

Understanding of subject matter procedures and 

processes -0.048 0.404* 0.144 0.78 

Eliciting student thinking 0.061 0.454* 0.286 0.6 

Teacher feedback -0.04 0.716* 0.116 0.42 

Aligning instruction to present student thinking 0.076 0.666* -0.108 0.57 

Note: Syntax available on Appendix C; * indicates significancy at 5% level 

 

Finally, I used modification indices (MIs) to improve the fit of the model. MIs indicated 

that encouragement and warmth shared a covariance with respect. A shared covariance indicates 

additional commonalities between items (or components) to that shared with the latent factor. 

Evidence shows that respect and encouragement and warmth are two aspects of classroom 

practices that are largely correlated and therefore, the inclusion of this shared covariance was 

supported by theory (Meyer, 2014; Solheim et al., 2018). The GoF statistics for the final solution 

shown in Table 5.5 were appropriate at: RMSEA=0.05; CFI=0.90; SRMR=0.08. 
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Model Selection in Colombia  

Using the same iterative process, I explored the 3 and 4-factor solutions in Colombia as 

the 5-factor solution did not result in convergence. The 4-factor solution resulted in multiple 

cross-loaded components, especially between the student engagement and cognition factors. For 

example, explicit patterns and generalizations and multiple approaches shared important 

loadings across the two factors: 0.41 v.0.54 and 0.31 v. 0.28, respectively. In addition, the 4-

factor solution resulted in similar residual variances to the 3-factor solution suggesting that items 

were adequately represented by the 3-factor solution and did not require an additional factor. 

Specifically, the 3-factor solution combined the student engagement and cognition factors into a 

single factor, reducing the number of cross-loadings. Therefore, I considered the 3-factor 

solution next.  

The 3-factor solution in Colombia comprised the same three factors as in Chile: 

classroom management, instruction, and student engagement but with different components 

within each domain. Results from the EFA found in Table 5.7 show that a few components 

loaded onto two factors. First was encouragement and warmth, which loaded onto both the 

instruction and student engagement factors. According to the TVS observation protocol, 

encouragement and warmth was part of the social-emotional factor and was defined as: 

“[…] positive verbal and/or nonverbal cues that may inspire or motivate 

students to begin or keep trying to accomplish a task. […] reassuring 

students when errors are made, complimenting students’ work, making 

positive comments” (Bell et al., 2020; p.34) 

 

 Based on this definition, encouragement and warmth captured behaviors related to 

working through errors which was relevant for an adequate instruction (Ball & Bass, 2002; 

Franke et al., 2007). Reyes et al. (2012) showed that student engagement is the mechanism 
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through which emotional connections can improve student learning and instruction in 

classrooms. Therefore, I kept this component in both factors.  

Second was the explanations component, which also cross loaded strongly across the 

classroom management and student engagement factors. The TVS defined explanations as 

“descriptions of why ideas or processes are the way they are” (Bell et al., 2020; p.7). 

Specifically, Bell et al. (2020) detailed that, in mathematics classrooms, explanations of 

mathematical ideas or procedures focus on deeper features of the mathematics and provide 

evidence of the understanding of subject matter to support students’ learning. Therefore, and 

given that there was no theoretical support of a direct link between explanations and the 

classroom management factor, explanations was only kept in the student engagement factor.  

Finally, teacher feedback cross loaded across the student engagement and instruction 

factors. Teacher feedback was defined as the extent to which “teacher responds to students 

thinking via feedback loops that are focused on why 1) the students’ thinking is correct or 

incorrect; 2) ideas/procedures are the way they are” (Bell et al., 2020; p.74). The cross-loading 

adequately aligned with the literature as adequate feedback loops are a key component of student 

engagement and a fundamental aspect of instruction (Kyriakides & Creemers, 2008).  
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Table 5.7 

3- Factor Solution of Rotated Factor Loadings for Components in Colombia 

RMSEA: 0.10; CFI=0.83; SRMR=0.06 

 

Classroom 

management Instruction 

Student 

engagement 

Residual 

variance 

Routines 0.420* -0.102 -0.069 0.81 

Monitoring 0.085 0.447* -0.165 0.83 

Disruptions 0.338* 0.19 -0.223 0.83 

Respect 0.772* -0.043 0.081 0.4 

Encouragement and warmth 0.015 0.324* 0.23 0.77 

Risk-taking 0.005 0.730* 0.149 0.34 

Nature of discourse 0.048 0.513* 0.237 0.56 

Questioning 0.194* 0.596* 0.269 0.36 

Explanations 0.307* 0.154 0.343* 0.7 

Explicit connections 0.122 0.620* -0.293* 0.68 

Explicit patterns and generalizations -0.039 -0.062 0.199 0.97 

Clarity 0.482* 0.007 -0.216 0.73 

Engagement in cognitively demanding subject matter 0.006 0.083 0.769* 0.34 

Multiple approaches to/perspectives on reasoning -0.057 0.273 -0.199 0.94 

Understanding of subject matter procedures and processes 0.047 0.033 0.604* 0.61 

Eliciting student thinking -0.162 0.715* 0.133 0.37 

Teacher feedback -0.08 0.421* 0.431* 0.46 

Aligning instruction to present student thinking -0.036 0.916* -0.072 0.22 

Note: Syntax available on Appendix C; * indicates significancy at 5% level 

 

Using MIs, I computed a final solution that led to an improvement of the GOF statistics. 

MIs suggested the inclusion of shared covariances between teacher feedback and encouragement 

and warmth, and between clarity and aligning instruction to present student thinking and with 

engagement in cognitively demanding subject matter. These shared covariances made sense from 

a theoretical perspective, as teacher feedback needs to be clear and use an adequate tone 

(Kyriakides & Creemers, 2008; Scheerens, 2016). At the same time, aligning instruction to 

student thinking needs to be clear and may involve many ways of improving student 

understanding, like including cues and hints to promo student engagement in cognitively 
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demanding subject matter (Bell et al., 2020; Borko & Livingston, 1989). The GoF statistics for 

this final solution were: RMSEA= 0.07*; CFI=0,89; SRMR= 0.08. 

Model Selection in Mexico  

 In Mexico, the 3- factor solution was a good fit of the data, as shown by the GoF 

statistics. Accordingly, I explored this solution in detail. The three factors of classroom practices 

in Mexico were also instruction, classroom management, and student engagement. However, the 

components that made-up of each factor differed from the solutions in Chile and Colombia. 

Results are shown in Table 5.8. In this solution, three component cross-loaded across two 

factors. First was monitoring, which cross-loaded onto classroom management and instruction. 

The TVS defined monitoring as “actions that included teachers maintaining physical proximity 

to students, scanning the whole classroom from time to time, facing students, calling on a range 

of students” (Bell et al., 2020; p.6) and was, therefore, directly linked to aspects of classroom 

management; but this definition continues as “checking on individual student and group 

progress, and noticing whether students are on task”, directly in relation to aspects of 

instruction. So, I deemed this cross-loading adequate. Second was understanding of subject 

matter procedures and processes, which loaded onto instruction and student engagement. 

Theoretically, this finding aligned with the literature as when students are engaged and they 

work adequately on subject matter procedures and processes, their understanding improves (Ball, 

1988; Nunokawa, 2010). And third, questioning cross loaded across the instruction and student 

engagement factors as well. The TVS established that:  

“[…] Questioning that facilitates learning requires students to engage in a 

range of levels of cognitive reasoning that privileges higher order reasoning, 

which often request students analyse, synthesise, justify, or conjecture 

(Henningsen and Stein, 1997)” (Bell et al., 2020; p.7).  
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Thus, good questioning requires students to engage in a range of levels of cognitive 

reasoning that privileges higher order reasoning, which in turns improves instruction by making 

students analyze, synthesize, justify, or conjecture (Henningsen & Stein, 1997) as teachers 

provide a facilitating role of class discussions (Williams & Baxter, 1996).  

Table 5.8 

3-Factor Solution of Rotated Factor Loadings for Components in Mexico 

RMSEA: 0.03; CFI=0.98; SRMR=0.04 

  
Classroom 

management 
Instruction 

Student 

engagement 

Residual 

variance 

Routines 0.412* 0.237 0.108 0.72 

Monitoring 0.402* 0.450* 0.036 0.59 

Disruptions 0.686* 0.017 0.025 0.53 

Respect 0.368* 0.005 0.14 0.84 

Encouragement and warmth -0.029 0.467* -0.052 0.8 

Risk-taking -0.135 0.615* -0.053 0.64 

Nature of discourse 0.055 0.851* -0.296* 0.36 

Questioning 0.113 0.594* 0.346* 0.35 

Explanations -0.087 0.261 0.564* 0.51 

Explicit connections 0.179* -0.089 0.699* 0.52 

Explicit patterns and generalizations -0.037 0.105 0.304* 0.87 

Clarity 0.435* 0.02 0.003 0.81 

Engagement in cognitively demanding 

subject matter 
0.054 0.656* 0.121 0.49 

Multiple approaches to/perspectives on 

reasoning 
-0.248* 0.091 0.477* 0.68 

Understanding of subject matter procedures 

and processes 
-0.055 0.457* 0.372* 0.53 

Eliciting student thinking 0.108 0.775* 0.077 0.32 

Teacher feedback -0.325* 0.559* 0.181 0.51 

Aligning instruction to present student 

thinking 
-0.064 0.655* 0.229 0.41 

Note: The syntax for this final specification is available in Appendix C; * indicates significancy at 5% level 

 

There were no modification indices above the minimum value for this solution. The GoF 

statistics from the confirmatory solution also indicated an appropriate fit (RMSEA=0.05; 

CFI=0.94 and the SRMR=0.07).  
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Differences in country-specific solutions  

Figure 5.10 illustrates the similarities and differences across the factorial structures of 

observation measures of classroom practices in Chile, Colombia, and Mexico. As shown, the 

classroom management domain was most similar—though not invariant—both across countries, 

and to the solution proposed in the TVS. There were, however, some important exceptions: 

monitoring was not part of classroom management in Colombia, but clarity and respect were 

present in the three countries. Likewise, the instruction factor had some similarities across 

countries and with the initial proposed solution in the TVS. Specifically, encouragement and 

warmth and risk-taking, the nature of discourse, and some aspects related to how quadratic 

equations were taught (multiple approaches to/perspectives on reasoning, understanding of 

subject matter procedures and processes, eliciting student thinking, teacher feedback, and 

aligning instruction to present student thinking) were part of the instruction factor and, to some 

extent, overlapped with the discourse, student understanding and quality of subject matter sub-

domains.  

Components that made-up the student engagement domain across countries’ samples had 

important differences and did not resemble the student cognitive engagement domain in the TVS 

model, with different combinations of components present in different countries. For example, 

multiple approaches to/perspectives on reasoning was part of student engagement in Chile and 

Mexico but associated to instruction in Colombia. Similarly, understanding of subject matter 

procedures and processes in Colombia and Mexico was also part of student engagement but part 

of instruction in Chile. And finally, the engagement in cognitively demanding subject matter 

component from the TVS structure was only present in the student engagement factor in 
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Colombia and Chile, but it was part of the instruction factor in Mexico. All other components 

varied in similarly haphazard patterns across countries and factors. 

Figure 5.10 

Factorial Structure of Classroom Practices in the TVS, Chile, Colombia, and Mexico

 

Notes: components in blue belong in all four specifications of the domain (TVS, Chile, Colombia, and 

Mexico); components in green belonged in all three Latin American specifications of the domain but not 

the TVS; components in orange in belonged in the specifications for two countries); components in 

yellow only resulted from the specification of a single country, in this case, Colombia.  

 

The rationale for seeking an invariant solution for observation scores was to explore the 

relation between classroom practices and student, family, teacher, and classroom covariates. For 

this reason, I decided to use the structure of the TVS 3-domain model, as this solution was 

consistent across all countries and has also been used consistently in TVS reports. However, this 

limits the possibility of comparison of domains of classroom practices across countries as these 

were likely to have different meanings for each country sample.  
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Student Ratings 

As a first step to find an invariant measurement model for student survey measures, I 

calculated item intra-class correlations (ICC) reported in Table 5.9 to confirm the multilevel 

structure of the data within countries, as students were nested within classrooms. ICCs ranged 

from 0.05 to 0.20 in Chile, 0.03 to 0.12 in Colombia and 0.03 to 0.13 in Mexico as shown in 

Table 5.8. These ICC’s ranges were consistent with values in previous literature that use student 

surveys to study classroom practices (e.g.: Marsh et al., 2012; Schweig, 2014). 

Average country ICCs indicated that consensus on student ratings of classroom practices 

varied across countries. Overall, ICCs were larger in Chile (0.10) and smaller in Mexico (0.07). 

In Colombia, average ICC was 0.08. In addition to the average the range of ICCs also differed 

across countries. In Chile, the highest ICC was of 0.20 [SQA18D] and the smallest was of 0.05 

in several items [e.g.: SQAH, I]; whereas in Mexico the smallest was 0.02 [SQA18E] and the 

highest 0.13 [SQA20A]. In addition to information on clustering effects, ICCs can be understood 

as the average agreement within students in the same classroom (Marsh et al., 2012). And, as 

consequence ICCs are an indication of how much variation in students rating is attributable to 

the classroom (Schweig, 2014). Across domains, there were no clear patterns between level of 

agreement across students as ICCs varied in size within domains. The one exception was student 

cognitive engagement, as variation was very low (smaller than 0.05) across the board. Across 

countries, on the other hand, variation appeared to be more similar for most domains in Chile and 

Mexico, but not for Colombia. For example, in Chile and Mexico, higher agreement rates were 

observed in classroom management, but in Colombia this occurred in the social-emotional 

support domain. The average cluster size was similar across countries ranging from 25.06 in 

Mexico to 27.30 in Chile; the average cluster size in the international TVS sample was 30.31. 
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Table 5.9 

Intra-Class Correlation for student reports of instruction in Chile, Colombia, and Mexico  

Item Item descriptor Chile Colombia Mexico 

Classroom Management 
   

SQA20A 
When the lesson begins, our mathematics teacher has to wait quite 

a long time for us to quieten down. 

0.15 0.08 0.13 

SQA20B 
We lose quite a lot of time because of students interrupting the 

lesson. 

0.16 0.07 0.12 

SQA20C There is much disruptive noise in this classroom. 0.16 0.08 0.11 

SQA20D 
In our teacher’s <class>, we are aware of what is allowed and what 

is not allowed. 

0.09 0.05 0.03 

SQA20E In our teacher’s <class>, we know why certain rules are important. 
0.08 0.06 0.04 

SQA20F Our teacher manages to stop disruptions quickly. 0.15 0.05 0.11 

SQA20G 
Our teacher reacts to disruptions in such a way that the students 

stop disturbing learning. 

0.11 0.04 0.07 

SQA20H 

In our teacher’s <class>, transitions from one phase of the lesson 

to the other (e.g., from <class> discussions to individual work) 

take a lot of time. 

0.05 0.04 0.03 

SQA20I 
Our teacher is immediately aware of students doing something 

else. 

0.10 0.07 0.07 

SQA20J 
Our teacher is aware of what is happening in the classroom, even if 

he or she is busy with an individual student. 

0.09 0.07 0.06 

Social-Emotional Support    

SQA21A Our mathematics teacher gives extra help when we need it. 
0.10 0.12 0.09 

SQA21B Our mathematics teacher continues teaching until we understand. 0.13 0.11 0.11 

SQA21C Our mathematics teacher helps us with our learning. 0.13 0.09 0.10 

SQA21D 
Our mathematics teacher makes me feel confident in my ability to 

do well in the <course>. 

0.09 0.12 0.08 

SQA21E Our mathematics teacher listens to my view on how to do things. 0.09 0.09 0.08 

SQA21F I feel that our mathematics teacher understands me. 0.11 0.09 0.09 

SQA21G 
Our mathematics teacher makes me feel confident in my ability to 

learn the material. 

0.10 0.11 0.09 

SQA21H 
Our mathematics teacher provides me with different alternatives 

(e.g., learning materials or tasks). 

0.07 0.09 0.07 

SQA21I 
Our mathematics teacher encourages me to find the best way to 

proceed by myself. 

0.07 0.09 0.08 

SQA21J Our mathematics teacher lets me work on my own. 
0.11 0.05 0.06 

SQA21K 
Our mathematics teacher appreciates it when different solutions 

come up for discussion. 

0.11 0.09 0.07 

SQA22A I get along well with my mathematics teacher. 0.15 0.11 0.11 

SQA22B My mathematics teacher is interested in my well-being. 0.12 0.11 0.12 

SQA22C My mathematics teacher really listens to what I have to say. 0.12 0.11 0.10 

SQA22D My mathematics teacher treats me fairly. 0.14 0.10 0.07 
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SQA22E 
My mathematics teacher makes me feel she/he really cares about 

me. 

0.12 0.09 0.11 

SQA22F 
I feel like an outsider (or left out of things) in my mathematics 

<class>. 

0.05 0.03 0.05 

SQA22G I feel like I belong in my mathematics <class>. 0.06 0.08 0.06 

SQA22H I feel awkward and out of place in my mathematics <class>. 0.05 0.05 0.05 

SQA22I I feel lonely in my mathematics <class>. 0.05 0.04 0.04 

Quality of Subject Matter    

SQA18A 
Our mathematics teacher presents a summary of recently learned 

content. 

0.08 0.10 0.07 

SQA18B Our mathematics teacher sets goals at the beginning of instruction. 0.20 0.09 0.11 

SQA18C Our mathematics teacher explains what he/she expects us to learn. 0.09 0.05 0.06 

SQA18D 
Our mathematics teacher explains how new and old topics are 

related. 

0.11 0.08 0.09 

Student Cognitive Engagement    

SQA18E 
Our mathematics teacher presents tasks for which there is no 

obvious solution. 

0.05 0.03 0.02 

SQA18F 
Our mathematics teacher presents tasks that require us to apply 

what we have learned to new contexts. 

0.07 0.06 0.07 

SQA18G 
Our mathematics teacher gives tasks that require us to think 

critically. 

0.05 0.04 0.06 

SQA18H 
Our mathematics teacher asks us to decide on our own procedures 

for solving complex tasks. 

0.06 0.05 0.05 

Discourse    

SQA18I 
Our mathematics teacher gives us opportunities to explain our 

ideas. 

0.10 0.10 0.08 

SQA18J 
Our mathematics teacher encourages us to question and critique 

arguments made by other students. 

0.06 0.06 0.04 

SQA18K 
Our mathematics teacher requires us to engage in discussions 

among ourselves. 

0.07 0.05 0.06 

Assessment of and responses to student understanding    

SQA19A 
Our mathematics teacher adapts the lessons to my <class’s> needs 

and knowledge. 

0.12 0.08 0.07 

SQA19B 

Our mathematics teacher changes the way of explanation (e.g. 

using different representations) when a student has difficulties 

understanding a topic or task. 

0.12 0.09 0.07 

SQA19C 
Our mathematics teacher changes the structure of the lesson on a 

topic that most students find difficult to understand. 

0.09 0.05 0.05 

SQA19D 
Our mathematics teacher gives different work to students of 

different ability levels. 

0.05 0.07 0.03 

SQA19E 
Our mathematics teacher asks questions to check if we have 

understood what he/she has taught. 

0.11 0.10 0.07 

Average ICC  0.09 0.08 0.07 

Clusters  98 83 103 

Average cluster size 23.3 26.84 25.06 
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The next step was to explore measurement invariance across the three Latin American 

samples of the TVS. I computed three solutions based on two different latent models: (a) the 6- 

domain model originally designed in the TVS: classroom management, social-emotional 

support, discourse, quality of subject matter, student cognitive engagement and assessment 

of/and responses to student understanding; and (b) the 3-domain model of classroom practices in 

the TVS international study: instruction, classroom management and social-emotional support 

(OECD, 2020a; see Appendix D for MPLUS syntax). 

The GoF statistics for model A—6-factors model from TVS—showed an appropriate fit 

(RMSEA=0.07, CFI=0.93). And the GoF statistics for model B—3 factors—were moderate 

(RMSEA=0.10; CFI=0.80). To improve the fit of model A even further, I also used modification 

indices (see Appendix H). Specifically, I made the following adjustments: first, in the social-

emotional support factor, I included two additional items: SQA18I and SQA18J. These two 

items related to the extent to which students expressed their own ideas and engaged with each 

other in class. Literature, including the observation protocol, has shown that risk-taking and 

being able to express freely in class is an important aspect of social-emotional support, 

especially in mathematics classrooms (Bell et al., 2020; Lake, 2019; Pianta & Hamre, 2009). 

Similarly, I included two additional items in the discourse factor. These items were: (1) SQA20E 

which related to classroom management and the extent to which students discussed in an orderly 

manner in class; and (2) SQA21K, which refers to the extent to which teachers encouraged 

student discussions that related to different solutions. Likewise, in student cognitive engagement, 

I also included two additional items. The first one was SQA21K as student cognitive engagement 

directly relates to the extent to which students discussed multiple solutions (Kunter et al., 2013) 

and item SQA21J which related to the extent to which students worked on their own for the 
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development of their cognitive engagement (Helme & Clarke, 2001; Pohl, 2020). Finally, I 

included item SQA18I in the assessment of and responses to student understanding factor, as it 

referred to the extent to which teachers gave students the opportunity to explain their ideas, 

which is a prerequisite for teachers to assess and respond to student understanding. No 

modifications were made to the classroom management and the quality of subject matter factors. 

These changes led to a slight improvement in the statistics of the model: RMSEA=0.07; 

CFI=0.94), but more importantly, given that all decisions were made based on their support by 

theory, modifications led to a more robust solution. The estimated parameters of this final model 

are described in Table 5.10.  
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Table 5.10  

Final Parameters for Invariant Solution of Classroom Practices from Student Survey Responses 

RMSEA=0.07; CFI=0.94 
 Estimate S.E. Est./S.E. Two-Tailed P-Value 

CM BY    

SQA20A 1.00 0.00 999 999 

SQA20B 1.06 0.02 72.08 0.00 

SQA20C 1.02 0.02 61.66 0.00 

SQA20D 1.34 0.03 38.84 0.00 

SQA20E 1.12 0.03 44.03 0.00 

SQA20F 0.38 0.03 13.71 0.00 

SQA20G 0.41 0.03 15.39 0.00 

SQA20H 0.83 0.02 34.88 0.00 

SQA20I 1.31 0.03 39.16 0.00 

SQA20J 1.38 0.03 40.30 0.00 

SES BY    

SQA21A 1.00 0.00 999 999 

SQA21B 1.03 0.01 227.84 0.00 

SQA21C 1.03 0.01 197.83 0.00 

SQA21D 1.02 0.00 234.69 0.00 

SQA21E 1.00 0.01 199.40 0.00 

SQA21F 1.03 0.01 207.70 0.00 

SQA21G 1.04 0.01 196.04 0.00 

SQA21H 0.93 0.01 138.57 0.00 

SQA21I 0.97 0.01 165.34 0.00 

SQA21J 0.66 0.01 48.94 0.00 

SQA21K 0.78 0.01 70.12 0.00 

SQA22A 1.00 0.01 168.20 0.00 

SQA22B 0.97 0.01 146.37 0.00 

SQA22C 1.02 0.01 176.00 0.00 

SQA22D 0.97 0.01 136.94 0.00 

SQA22E 0.98 0.01 154.83 0.00 

SQA22F 0.85 0.01 88.03 0.00 

SQA22G 0.93 0.01 125.09 0.00 

SQA22H 0.86 0.01 91.73 0.00 

SQA22I 0.84 0.01 82.22 0.00 

SQA18I 0.26 0.02 11.58 0.00 

SQA18J 0.11 0.02 6.49 0.00 

DIS BY    

SQA18I 1.00 0.00 999 999 
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SQA18J 2.15 0.08 25.62 0.00 

SQA18K 2.08 0.09 24.12 0.00 

SQA20E 0.50 0.04 12.54 0.00 

SQA21K 0.34 0.04 8.99 0.00 

QSM BY    

SQA18A 1.00 0.00 999 999 

SQA18B 0.92 0.02 51.91 0.00 

SQA18C 1.09 0.01 93.94 0.00 

SQA18D 1.09 0.02 71.26 0.00 

SCE BY    

SQA18E 1.00 0.00 999 999 

SQA18F 1.31 0.02 56.86 0.00 

SQA18G 1.16 0.02 50.00 0.00 

SQA18H 1.23 0.02 51.36 0.00 

SQA21J 0.38 0.02 19.99 0.00 

SQA21K 0.10 0.02 3.98 0.00 

ASRU BY    

SQA19A 1.00 0.00 999 999 

SQA19B 0.99 0.01 163.48 0.00 

SQA19C 0.92 0.01 126.22 0.00 

SQA19D 0.64 0.02 43.15 0.00 

SQA19E 0.95 0.01 108.98 0.00 

SQA18I 0.37 0.03 14.30 0.00 
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Correlations among factors of classroom practices based on student ratings were 

statistically significant and ranged from 0.13 to 0.74 as shown in Table 5.11. Overall, patterns 

across countries were similar. Specifically, the most correlated factors were social-emotional 

support factor and assessment of and responses to student understanding (0.74 in Chile, 0.50 in 

Colombia and 0.70 in Mexico) and the least correlated were classroom management and 

discourse (0.13 in Chile, 0.20 in Colombia and Mexico).  

Table 5.11 

Factor Correlations for Student Ratings  

Chile CM SES DIS QSM SCE 

SES 0.46 1 
   

DIS 0.13 0.21 1 
  

QSM 0.41 0.61 0.23 1 
 

SCE 0.3 0.22 0.22 0.46 1 

ASRU 0.47 0.74 0.24 0.68 0.49 

Colombia CM SES DIS QSM SCE 

SES 0.41 1 
   

DIS 0.2 0.26 1 
  

QSM 0.38 0.47 0.29 1 
 

SCE 0.26 0.3 0.21 0.34 1 

ASRU 0.4 0.5 0.28 0.48 0.34 

Mexico CM SES DIS QSM SCE 

SES 0.49 1 
   

DIS 0.2 0.29 1 
  

QSM 0.39 0.54 0.28 1 
 

SCE 0.32 0.44 0.26 0.43 1 

ASRU 0.49 0.7 0.33 0.58 0.49 

 

Table 5.12 shows factor variances in each country. As shown, the extent of variation in 

survey measures of instruction  differed across countries. For example, social-emotional support 

had a large variance in Chile and Mexico (0.83 and 0.80, respectively), whereas the variance in 

Colombia was smaller by 0.20 points (0.61).  
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Table 5.12 

Factor Variances for Student Ratings  
 

Chile Colombia Mexico 

CM 0.44 0.48 16.67 

SES 0.83 0.61 10.96 

DIS 0.15 0.23 7.95 

QSM 0.68 0.54 9.74 

SCE 0.48 0.32 12.16 

ASRU 0.85 0.55 13 

 

The Relation Between Classroom Practices and Student, Family, Teacher, and School 

Characteristics 

Observation Scores and Student, Family, Teacher, and School Characteristics 

Given that the variation in observation scores was large (see Figure 5.2), in this section I 

explored the relation between classroom practices measured by observation scores and the 

characteristics of students and their families, teachers, and schools, and the extent to which these 

characteristics were able to explain such variation. Strictly speaking, the lack of an invariant 

solution for observation scores precludes direct comparison between countries—as each domain 

comprises different components in different countries. Therefore, here I use average scores from 

the TVS 3-domain model to explore the potential relationships between practices and student and 

school factors for each country separately. Table 5.13 shows the average scores of each domain 

of classroom practice by country.  
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Table 5.13 

 Average TVS Observation Scores of Domains of Classroom Practices 

TVS Domain of Classroom Practice International Chile Colombia Mexico 

Classroom Management 3.75 3.49 3.71 3.60 

(0.23) (0.36) (0.24) (0.35) 

Social-Emotional Support 3.04 2.86 2.81 2.75 

(0.50) (0.48) (0.42) (0.45) 

Instruction 2.17 1.84 1.75 1.98 

(0.40) (0.31) (0.35) (0.42) 

Note: standard deviations in parenthesis.  

 

Given that observation scores of classroom practices were assigned to teachers—in each 

classroom—these models were estimated at the classroom level. Model I included only averages 

for student and family level characteristics, Model II additionally included teacher variables, and 

Model III also included school and classroom characteristics. Country-level unique 

modifications were the following: (1) models for Chile and Mexico did not include urbanicity, as 

less than five schools in these two samples were rural; and (2) in Chile, instead of including a 

dummy for public schools, I considered the three types of schools in the country: private, 

subsidized-private, and public (with private being the comparison group).  

Chile. For classroom management, student’s gender and age were statistically correlated 

with observation scores as shown in Table 5.14. A higher percentage of female students in the 

classroom was associated with higher scores in classroom management by 0.30 points—nearly a 

standard deviation. Before accounting for teacher and school characteristics, students’ age was 

negatively correlated with the score of teachers in classroom management.  

Except for class size, no teacher or school characteristic was statistically correlated with 

observation scores in classroom management. Results from this model showed that with each 

additional student in the classroom, the score of teachers increased by one tenth of a point. While 

this finding may be counterintuitive—as larger classes are often harder to manage (Blatchford & 
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Russell, 2019)—it is likely this variable is a proxy of larger schools, which often have better 

teachers in Chile. In fact, Toledo Román and Valenzuela (2015) found that teacher attributes in 

smaller and lower socioeconomic level schools were significantly different than the rest of 

schools in Chile. Accounting for the characteristics of teachers and schools, no covariate showed 

a statistically significant relation with the social-emotional support domain.  

Observation scores in the instruction domain were also statistically significantly 

correlated with students’ gender—as observation scores increased with the proportion of female 

students in the classroom—though the variation in gender was small as most classrooms are less 

than two percentual close to an even split (50%). In addition, for each additional percentage 

increase teachers of students whose mothers had higher education also had higher scores by 

0.60-0.74 points in the instruction domain. Given the limitations of the ESCS index of resources 

at home as an indicator of socioeconomic conditions discussed earlier, the statistical significance 

of parental education provides evidence of a correlation between socioeconomic conditions in 

Chile and the classroom practices related to instruction in Chilean schools. The ESCS index was 

negatively correlated with score on instruction, and teachers with a master’s degree had a higher 

score—on average—0.16 points or one third of a standard deviation.  
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Table 5.14 

Linear Regression Results for Observation Scores in Chile  

 (1) (2) (3) (1) (2) (3) (1) (2) (3) 

 Classroom Management Social-Emotional Support Instruction 

Female Student 0.35** 0.30* 0.28* 0.30* 0.24 0.22 0.23 0.29** 0.30** 

 (0.14) (0.16) (0.15) (0.17) (0.20) (0.19) (0.16) (0.14) (0.14) 

Average of Student Age -0.12* -0.09 -0.08 -0.19* -0.19 -0.19 0.00 0.05 0.05 

 (0.06) (0.08) (0.07) (0.10) (0.12) (0.12) (0.07) (0.07) (0.07) 

Mother has higher 

education (1:yes) 

0.29 0.18 0.24 0.14 0.05 -0.38 0.61*** 0.60*** 0.74** 

 (0.23) (0.27) (0.34) (0.30) (0.35) (0.54) (0.18) (0.21) (0.28) 

Average Number of 

Resources at Home 

-0.01 -0.01 -0.00 -0.01 -0.02 -0.01 -0.01* -0.02* -0.01 

 (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01) (0.01) 

Female Teacher  -0.10 -0.08  -0.03 -0.05  0.04 0.04 

  (0.07) (0.07)  (0.10) (0.10)  (0.06) (0.06) 
Normal Education  0.03 0.04  0.13 0.12  -0.03 -0.01 

  (0.13) (0.14)  (0.20) (0.20)  (0.08) (0.08) 

Years of Experience  0.00 -0.00  0.00 0.00  0.00 0.00 

  (0.00) (0.00)  (0.00) (0.00)  (0.00) (0.00) 

Specific Training for 

Teaching Math 

 0.08 0.14  0.02 0.08  0.13 0.12 

  (0.13) (0.14)  (0.16) (0.17)  (0.10) (0.12) 

Master’s degree or above 

(1:yes) 

 0.10 0.06  0.09 0.13  0.16** 0.14 

  (0.10) (0.11)  (0.14) (0.16)  (0.08) (0.09) 

Class size   0.01*   0.00   0.00 

   (0.01)   (0.01)   (0.01) 

Subsidized Private School   -0.07   -0.33   0.10 

   (0.19)   (0.31)   (0.14) 

Public School   0.02   -0.23   0.13 

   (0.18)   (0.30)   (0.13) 

Constant 5.44*** 4.88*** 4.29*** 6.22*** 6.27*** 6.20*** 1.96 0.96 0.84 

 (1.16) (1.36) (1.32) (1.86) (2.15) (2.09) (1.30) (1.36) (1.44) 

Observations 98 87 87 98 87 87 98 87 87 

R-squared 0.08 0.13 0.17 0.06 0.10 0.12 0.13 0.23 0.24 

Clustered standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 
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 Colombia. As shown in Table 5.15, the average number of resources at home—proxy for 

cultural capital—was negatively correlated with scores in classroom management by 0.01 points, 

indicating that scores decreased as the average number of resources at home increased. This 

counterintuitive result could be an indication of how the index is a misrepresentation of 

socioeconomic conditions in the region as it largely concerns cultural capital and the lack of 

correlation with parental education. It could also be result of the sample as economically 

advantaged students are the student population who typically remains in school after sixth grade 

(Barrera-Osorio et al., 2011; OECD, 2016b) 

In terms of teacher characteristics, having specific training in Math increased the score of 

teachers by 0.16 points—one half of a standard deviation. The two school characteristics that 

were highly correlated with the scores of classroom management were class size (-0.01) and 

urbanicity (0.25). These results were aligned with the literature, as scholars have found that 

decreases in class size allow teachers to better manage their classrooms (Blatchford & Russell, 

2019). The variable for urbanicity showed some evidence of teacher sorting in urban schools, as 

teachers with higher scores in classroom management are more likely to be assigned to schools 

in urban regions, which are typically more resourced (Ramos et al., 2016). Urbanicity was also 

statistically correlated (0.33) with the score of teachers in the instruction domain; in fact, it was 

the only covariate correlated with these scores, which further supported the hypothesis of having 

more resources in urban schools. In social-emotional support, students’ gender (0.53) and age (-

0.15) were significantly correlated with teachers’ scores. And the proportion of students whose 

mothers had a professional degree decreased the score of teachers in this domain (-0.83), before 

the inclusion of school characteristics. Finally, teachers in private schools were scored lower (-

0.41) in social-emotional support domain than their counterparts in public schools.  
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Table 5.15 

Linear Regression Results for Observation Scores in Colombia 

 (1) (2) (3) (1) (2) (3) (1) (2) (3) 

 Classroom Management Social-Emotional Support Instruction 

Female Student 0.15 0.10 0.09 0.36 0.53* 0.42 0.04 0.04 0.05 

 (0.14) (0.15) (0.17) (0.25) (0.31) (0.32) (0.22) (0.25) (0.27) 

Average of Student Age -0.06 -0.03 -0.07 -0.15* -0.14 -0.20 -0.01 0.07 0.06 

 (0.04) (0.05) (0.05) (0.08) (0.10) (0.13) (0.10) (0.12) (0.12) 

Mother has higher 

education (1:yes) 

0.03 -0.06 0.02 -0.62* -0.83** -0.34 0.22 0.12 0.14 

 (0.20) (0.24) (0.31) (0.35) (0.40) (0.47) (0.30) (0.35) (0.41) 

Average Number of 

Resources at Home 

-0.01* -0.01 -0.01* 0.01 0.01 0.01 -0.00 0.01 -0.00 

 (0.00) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 

Female Teacher  -0.03 -0.01  0.01 0.00  -0.01 0.01 

  (0.06) (0.06)  (0.12) (0.11)  (0.09) (0.09) 
Normal Education  0.00 -0.08  -0.03 -0.08  0.09 0.01 

  (0.15) (0.14)  (0.14) (0.18)  (0.21) (0.21) 

Years of Experience  0.00 0.00  0.01 0.00  0.01 0.01 

  (0.00) (0.00)  (0.01) (0.01)  (0.00) (0.00) 

Specific Training for 

Teaching Math 

 0.14* 0.16**  0.00 0.04  -0.08 -0.08 

  (0.08) (0.07)  (0.09) (0.09)  (0.09) (0.08) 

Master’s degree or above 

(1:yes) 

 0.01 0.02  0.02 -0.01  0.02 0.03 

  (0.06) (0.06)  (0.10) (0.11)  (0.09) (0.10) 

Class size   -0.01**   -0.01   0.00 

   (0.00)   (0.01)   (0.01) 

Private School   -0.06   -0.41*   0.02 

   (0.12)   (0.21)   (0.20) 

Urban School    0.25***   0.08   0.33*** 

   (0.09)   (0.19)   (0.11) 

Constant 4.80*** 4.16*** 5.04*** 4.96*** 4.59*** 5.97*** 1.89 0.44 0.53 

 (0.68) (0.85) (0.95) (1.34) (1.73) (2.20) (1.52) (1.91) (2.15) 

Observations 83 72 72 83 72 72 83 72 72 

R-squared 0.07 0.14 0.25 0.08 0.14 0.21 0.01 0.06 0.18 
Clustered standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1  
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Mexico. As shown in Table 5.16, the only domain with statistically significant covariates 

was classroom management—as before, a negative correlation with the ESCS index (-0.03) 

could be explained by the inadequacy of the index measuring socioeconomic conditions in the 

region, especially given that parental education was not correlated with this domain. Classroom 

management scores also increased by 0.01 points with each additional year of teaching 

experience. This finding is strongly supported by the literature, as scholars have found teaching 

experience to be the most important correlate with classroom practices and student learning 

(Bruns & Luque, 2014; Santibañez, 2006; Toledo Román & Valenzuela, 2015). And, finally, 

class size was positively correlated with scores of classroom management –as before, this could 

be explained because smaller classes are easier to manage (Blatchford & Russell, 2019). 
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Table 5.16 

Linear Regression Results for Observation Scores in Mexico 

 (1) (2) (3) (1) (2) (3) (1) (2) (3) 

 Classroom Management Social-Emotional Support Instruction 

Female Student -0.45 -0.30 -0.35 0.11 0.20 0.19 -0.05 -0.09 -0.13 

 (0.32) (0.28) (0.28) (0.43) (0.44) (0.45) (0.30) (0.37) (0.37) 

Average of Student Age -0.15 -0.10 -0.08 -0.24 -0.03 -0.07 -0.09 -0.26 -0.28 

 (0.21) (0.20) (0.21) (0.30) (0.34) (0.34) (0.24) (0.26) (0.25) 

Mother has higher 

education (1:yes) 

0.30 0.46 0.46 0.04 0.05 0.03 -0.45 -0.15 -0.17 

 (0.31) (0.34) (0.36) (0.46) (0.54) (0.55) (0.40) (0.53) (0.55) 

Average Number of 

Resources at Home 

-0.02* -0.02** -0.03*** -0.00 -0.00 -0.01 0.01 0.01 0.00 

 (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01) (0.02) 

Female Teacher  0.02 0.00  0.06 0.07  0.07 0.07 

  (0.07) (0.07)  (0.11) (0.11)  (0.09) (0.10) 
Normal Education  0.07 0.06  0.16 0.17  0.11 0.12 

  (0.08) (0.07)  (0.11) (0.12)  (0.12) (0.12) 

Years of Experience  0.01* 0.01*  0.00 0.00  0.00 0.00 

  (0.00) (0.00)  (0.01) (0.01)  (0.00) (0.00) 

Specific Training for 

Teaching Math 

 -0.03 -0.02  -0.12 -0.12  0.02 0.03 

  (0.08) (0.07)  (0.10) (0.10)  (0.10) (0.11) 

Master’s degree or above 

(1:yes) 

 0.03 0.04  0.13 0.13  0.01 0.02 

  (0.06) (0.06)  (0.10) (0.10)  (0.10) (0.10) 

Class size   0.01**   -0.00   0.00 

   (0.00)   (0.01)   (0.01) 

Private school   0.12   0.06   0.12 

   (0.13)   (0.21)   (0.19) 

Constant 6.47** 5.63* 5.20 6.22 3.12 3.76 3.25 5.56 5.90 

 (3.25) (3.04) (3.25) (4.60) (5.20) (5.25) (3.64) (4.09) (3.88) 

Observations 103 82 82 103 82 82 103 82 82 

R-squared 0.07 0.14 0.19 0.01 0.07 0.07 0.02 0.06 0.06 

Clustered standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1  
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To further understand how factors related to socioeconomic conditions related to 

observation scores of classroom practices, Figure 5.11 describes the relation between public and 

private schools and observation scores before accounting for other characteristics. As shown, 

teachers in Chilean sampled private schools had more years of teaching experience than their 

counterparts in public schools, but teachers in Colombian private school had, on average, fewer 

years of teaching experience. Importantly, there were no differences in years of teaching in 

experience between Mexican sampled teachers in private or public schools.   

Figure 5.11 

Average Years of Teaching Experience in Public and Private Schools  

 

Figure 5.12 describes the relation between years of teaching experience and observation 

scores of classroom practices before accounting for other covariates. This figure shows a very 

small but positive relation between years of teaching experience and observation ratings of the 

three dimensions of classroom practices (Classroom Management, Student Engagement, and 

Instruction) in Latin America. As expected from regression models result, the relation is 

significant (and more prevalent) in Mexico.  
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Figure 5.12 

Relation Between Years of Teaching Experience and Observation Scores of Classroom Practices 

 

    
 

Student Ratings and Student, Family, Teacher, and School Characteristics 

Finally, I turned to study the relation between student ratings of classroom practices and 

the characteristics of students and their families, teachers, and schools. As there was an invariant 

solution for student ratings, I calculated average factor scores for the six domains of classroom 

practices based on results from the invariant 6-domain model (see Table 5.12).  

Table 5.17 shows the average and standard deviation of average student ratings for 

classroom practices across countries. The highest average score in Chile was the quality of 

subject matter domain and the lowest was classroom management. The same was observed in 

Colombia. In Mexico, the lowest score was also in the classroom management domain, but the 

highest score was in social-emotional support. Out of the three samples, teachers in Mexico 

scored the highest in social-emotional support, discourse, and assessment of student 
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understanding, whereas Chilean teachers scored highest in classroom management, quality of 

subject matter and student cognitive engagement. Teachers in Colombia scored the lowest of the 

three countries in all domains. The section below describes hierarchical models that investigate 

the relation between student, family, teacher, and school characteristics with student ratings of 

classroom practices.  

Table 5.17 

Summary Statistics of Average Student Ratings of Classroom Practices  

Domains of Classroom Practice Chile 

N=2,491 

 

Colombia 

N=2,212 

Mexico 

N=2,574 

Classroom Management 2.69 

(0.30) 

2.64 

(0.31) 

2.67 

(0.31) 

Social-Emotional Support 3.17 

(0.56) 

3.10 

(0.47) 

3.20 

(0.48) 

Discourse 2.80 

(0.60) 

2.92 

(0.61) 

3.03 

(0.59) 

Quality of Subject Matter 3.27 

(0.63) 

3.16 

(0.60) 

3.09 

(0.67) 

Student Cognitive Engagement 3.01 

(0.58) 

2.73 

(0.53) 

2.93 

(0.57) 

Assessment and Responses to Student 

Understanding 

3.03 

(0.59) 

2.93 

(0.48) 

3.06 

(0.54) 

Note: Standard deviations in parentheses.  

Unconditional Model. This model shows the sample averages for each classroom 

practice in Chile, Colombia, and Mexico. Results in Table 5.18 showed that averages ranged 

from 3.17 and 3.16 in quality of subject matter and social-emotional support, respectively, to 

2.66 in classroom management.  
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Table 5.18 

HLM Unconditional Model Results for Student Ratings 
 

CM SES DIS QSM SCE ASRU 

Constant 2.66*** 3.16*** 2.92*** 3.17*** 2.89*** 3.00*** 
 

(0.01) (0.03) (0.06) (0.06) (0.08) (0.04) 

Random Parameters (Variances) 

Residual  0.08  0.21 

  

0.32  0.34 0.29  0.25  

Country 0.00  0.00  0.01  0.01  0.02  0.00  

Classroom/School 0.02 

(17%) 

0.04 

(18%) 

0.04 

(15%) 

0.07 

(19%) 

0.03 

(15%) 

0.04 

(15%) 

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10. ICC percentages in parentheses for classrooms.  
 

Table 5.18 also shows the extent of variation in measures across classrooms/schools and 

countries. A non-trivial percentage of variance was explained by classrooms and schools ranging 

from 15% to 17% across measures. A much lower proportion of variance lies across countries 

(see e.g. in quality of subject matter, 19% percent of the variation in scores reflects differences 

across classrooms, while 2% was explained by countries)  

Results from the conditional intercept model, including level-one variables, are shown 

next in Table 5.19. The inclusion of covariates only slightly decreased the percentage of variance 

that remained to be explained (residuals) in the model. However, most student characteristics 

were correlated with their ratings of classroom practices—as coefficients were statistically 

significant—but effect sizes were smaller than one tenth of a standard deviation across domains 

of classroom practices. As for the intercept, the constant in the model,  now expresses the 

expected outcome value of classroom practices for someone whose value on predictor each 

predictor is the same as mean of that predictor (e.g.: a male student whose age and average 

resources at home are the same at the classroom average, and whose mother does not have a 

higher education).  
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Under this specification, the index for resources at home and cultural capital was 

positively correlated with students’ ratings of classroom management, social-emotional support, 

and student cognitive engagement but negatively with their ratings in the quality of subject 

matter domain. While the magnitude of this relation varied and remained small, it was an 

indication that students who have more access to resources at home were likely to rate their 

teachers higher than their counterparts with less access to resources in most domains.8 While 

evidence in Latin America is scarce due to the lack of teaching evaluation data, this finding 

supports similar findings in the international literature. For example, current scholarship has 

shown that students in middle and higher socioeconomic environments often rate variables 

related to teaching and school climate more positive than their counterparts in lower 

socioeconomic environments (Agnew, 2011; Fan et al., 2011).  

Table 5.19 

HLM Conditional Intercept L1 Model Results for Student Ratings 
 

CM SES DIS QSM SCE ASRU 

Constant 2.60*** 3.04*** 2.96*** 3.42*** 2.73*** 3.04*** 

 (0.03) (0.06) (0.09) (0.10) (0.08) (0.07) 

Female student 0.02*** 0.05*** 0.01 0.03** -0.05*** 0.01 
 

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 

Student's age -0.005 -0.01 0.03*** 0.02* 0.03*** -0.01 
 

(0.00) (0.01) (0.01) (0.01) (0.01) (0.01) 

Mother's higher ed 0.01 0.01 0.02 0.02 0.03** 0.01 
 

(0.01) (0.01) (0.02) (0.02) (0.02) (0.02) 

Resources at home 0.002** 0.005** -0.00 -0.01*** 0.01*** -0.00 
 

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Random Parameters and Variances 

Wald statistic 13.51*** 28.35*** 10.52** 23.76*** 37.41*** 2.42 

Residual 0.08 0.21 0.31 0.34 0.28 0.25 

Country 0.00 0.00 0.01 0.02 0.01 0.01 

 
8 Given the large number of zeros in the index, I ran two models: one for all the sample (including zeros) and 

another one for observations who had a value of the ESCS index larger than zero. The model for all observations is 

shown in the main text. The correlation between the resources index and classroom practices for observations larger 

than zero were smaller; percentages of variances were not different. 
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Classroom/School 0.02 

(16%) 

0.04 

(17%) 

0.04 

(15%) 

0.06 

(19%) 

0.03 

(13%) 

0.04 

(15%) 

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10; ICC percentages in parentheses for classrooms.  

Next, Table 5.20 shows results of the intercepts as outcomes (L2) model including 

school/classroom and teacher variables related to classrooms and schools. Accounting for school 

and classrooms characteristics slightly modified the relation between the resources available at 

home and their ratings—as it only remained statistically significant for classroom management 

and student cognitive engagement. This could be an indication of selection into schools of 

students from similar socioeconomic backgrounds. In turn, the intercept, now expresses the 

expected outcome value of classroom practices for someone whose value on each predictor each 

is the same as mean of that predictor across both levels, with the exception of binary variables 

which were not centered.9  

 As for teacher, classroom and school characteristics, Table 5.20 shows that female 

teachers were more likely to get a higher student rating—by one tenth of a standard deviation— 

in the assessment of student understanding domain. Few international articles have explored 

gender differences in teaching (Chudgar & Sankar, 2008; Dee, 2006; Driessen, 2007; UNESCO, 

2020b), and while differences were small and often not statistically significant (Driessen, 2007), 

some studies argued that female students benefit from being taught from female teachers (Dee, 

2006) and others, that all students benefit from having female teachers in the classroom 

(UNESCO, 2000). Teaching styles across gender, nonetheless, have been found to be different 

(Chudgar & Sankar, 2008), which could explain this difference in the assessment of student 

understanding. Similarly, being trained in a normal institution was likely to increase students’ 

 
9 .  For example, a male student whose age and average resources at home are the same as the classroom average, 

whose mother does not have a higher education, has a male teacher in a public education school that was not trained 

at a normal institution and without a master’s degree or specific training for teaching Math; moreover, said teacher’s 

years of experience and class where they teach  are right at the average of the country where they teach.  
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rating in classroom management and student cognitive engagement domains but the magnitude 

of this relation was relatively smaller than one fifth of a standard deviation. Relatedly, years of 

teaching experience were negatively correlated with students’ ratings in all classroom practices, 

except for classroom management. Willms and Somer (2001) also found this negative relation 

regarding teaching experience in the region. Scholars have argued that this may be consequence 

of teacher unions (Murillo et al., 2002), the lack of systematic teacher evaluation procedures 

(Vaillant & Rossel, 2012) and the fact that performance incentives translate into salary structure 

increases instead of teaching improvements (Mizala & Romaguera, 2004).  

In terms of classroom and school characteristics, I found that class size was negatively 

correlated with the score of classroom management (although the magnitude was negligible). 

Overall, these findings indicate that school characteristics account very little for differences in 

classroom practices, which is consistent with previous finding in the international literature 

(Goldhaber, 1996; O’Brien & Pianta, 2010). 
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Table 5.20 

Three level Intercept as Outcomes Model for Student Ratings 

 CM SES DIS QSM SCE ASRU 

Constant 2.51*** 2.97*** 3.02*** 3.28*** 2.70*** 2.96*** 

 (0.05) (0.09) (0.13) (0.14) (0.12) 0.11 

Level 1       

Female student 0.02*** 0.05*** 0.01 0.03* -0.04*** 0.01 

 (0.01) (0.01) (0.02) (0.02) (0.01) (0.01) 

Student's age -0.00 -0.02* 0.03*** 0.02 0.02* -0.02* 

 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 

Mother's higher ed 0.00 -0.00 0.01 0.00 0.03 -0.00 

 (0.01) (0.02) (0.02) (0.02) (0.02) (0.02) 

Resources at home 0.004** 0.01* -0.00 -0.01 0.00 -0.00 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Level 2        

Female teacher 0.00 0.04 0.05 0.02 0.04 0.05* 

 (0.02) (0.03) (0.03) (0.04) (0.03) (0.03) 

Normal teacher ed 0.05* 0.06 0.03 0.06 0.08* 0.07 

 (0.03) (0.04) (0.05) (0.06) (0.04) (0.04) 

Years of teaching experience 0.01 -0.01*** -0.004*** -0.01*** -0.003** -0.01*** 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Specific math training 0.01 -0.03 -0.02 -0.04 -0.04 -0.04 

 (0.02) (0.04) (0.04) (0.05) (0.03) (0.04) 

Teachers with master's degree (or 

higher) 0.00 0.02 0.01 0.04 0.03 -0.00 

 (0.02) (0.03) (0.04) (0.04) (0.03) (0.03) 

Class size -0.003** -0.001 -0.002 0.001 -0.00 -0.002 

 (0.00) 0.00 (0.00) (0.00) (0.00) (0.00) 

Private school -0.03 0.04 0.01 -0.06 0.07 0.01 

 (0.03) (0.05) (0.06) (0.07) (0.05) (0.05) 

Constant 2.51*** 2.97*** 3.02*** 3.28*** 2.70*** 2.96*** 

 (0.05) (0.09) (0.13) (0.14) (0.12) 0.11 

Random Parameters and Variances 

Wald statistic 22.38** 52.91*** 19.03* 37.07*** 42.97*** 37.81*** 

Residual  0.07 0.21 0.32 0.34 0.29 0.25 

Country 0.00 0.00 0.01 0.01 0.02 0.01 

Classroom/School 

0.02 

(17%) 

0.04 

(16%) 

0.04 

(15%) 

0.06 

(18%) 

0.02 

(13%) 

0.04 

(14%) 

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10. ICC percentages in parentheses for classrooms.  
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Finally, I used visual representations to describe differences in the relation between years 

of teaching experience—due to its significance and practical validity—across country samples. 

While the three-level model simplified the analyses and allows observing the relation between 

classroom practices and covariates for Chile, Colombia, and Mexico, understanding how 

relationship change across countries remains important. As suggested by Bowers and Drake, 

(2005), visual representations can be useful to describe differences in classroom practices across 

countries. Thus, to explore the relation between years of experience and classroom practices, I 

modified the three-level hierarchical model and ran separate two-level models for each country 

to understand how do slopes changed across countries?10 Across the board, two-level models 

indicated that only years of experience were significant for all domains, except classroom 

management. Slopes in Figure 5.13, show that the relation between years of teaching experiences 

and classroom practices was negative as experience consistently decreased student ratings of 

classroom practices for all countries. This finding is supported by research done in the region 

(Vaillant & Rossel, 2012; Willms & Somer, 2001). As for changes across countries, the figure 

exemplifies a similar relation between years of teaching experience and student ratings, 

especially in Chile and Mexico, except for quality of subject matter.  

 

  

 
10 2L regression results for each country in Appendix J.  
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Figure 5.13 

Relation Between Predicted Student Ratings and Years of Teaching Experience by Country 

  
 

Like in the case for observation scores, I additionally show in Figure 5.14 the relation 

between years of teaching experience and student ratings for classroom practices before 

controlling for student and teacher characteristics. However, the lack of relation for classroom 

management and negative relation remains across classroom practices. The one exception was 

quality of subject matter in Colombia, where more experienced teachers were rated higher by 

their students.  
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Figure 5.14 

Raw Relation Between Predicted Student Ratings and Years of Teaching Experience by Country  

 
  

Chapter VI: Implications and Conclusion 

This dissertation sought to contribute to our understanding of teaching and classroom 

practices as drivers of educational inequalities in three Latin American countries. This was 

important because scholars have shown that improvements in classroom practices are associated 

to improvements in student learning (Blazar, 2015; Cappella et al., 2016; Cobb & Jackson, 2011; 

Fauth et al., 2014; Grossman et al., 2013; Hiebert & Morris, 2012; Kane et al., 2011; Kersting et 

al., 2012; Lockwood et al., 2015). Importantly, classroom practices can aid to bridge the gaps in 

achievement and access to differently qualified teachers by socioeconomic status (Sirin, 2005). 

The findings have implications for the literature in educational measurement and 

specifically international studies and comparisons of teaching and learning, and for investigating 

the relation between teaching practices with the characteristics of students and families, teachers, 
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and schools. The sections below discusses the key findings and importantly, the implications I 

see for the design of teacher education and professional development programs. 

International Comparisons of Instruction  

Invariance of measures of instruction or classroom practices. Observation scores in 

Latin America were not invariant. While the structure resulted in three broad domains of 

classroom practice—classroom management, student engagement and instruction—the 

components that made-up each domain varied across countries. This suggests that country 

context may translate into different factorial structures in observation measures of classroom 

practices (e.g.: Rutkowski & Svetina, 2014, 2017).  

Two distinct mechanisms could account for differences in the structures of observation 

scores. The first mechanism relates to the measurement of classroom practices by externals 

raters. Trainers were selected from each jurisdiction to rate the practices of teachers of said 

jurisdiction. While training, certification and validation using international videos were required, 

and the TVS observation system was designed to capture international conceptions of teaching, it 

could also be the case that country context may have interacted with rater training, as after all, 

raters worked within the education system they were familiar with, especially as recruited raters 

were required to have some experience in mathematics to participate in training (OECD, 2020c). 

And the second mechanism, which is related to policy enactment (Heimans, 2014). It would be 

reasonable to speculate that differences in the content and explicitness of standards, and other 

education policies, including those related to teaching standards—described in Chapter III—

could influence the relative frequencies, emphases, and co-occurrence of different types of 

instructional practices enacted in the classroom across the three countries (McCarty & Castagno, 

2017). For example, if teachers are evaluated for permanence and/or promotion, and they have 
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explicit information on the specific classroom practices that will be evaluated, they may be more 

likely to use them on a daily basis (Krajcik et al., 2008; Remillard, 2005). In turn, teachers’ 

differential enactment of these teaching standards can shape the frequency or emphasis on 

different practices, and thus the factorial structure of the constructs derived from measures of 

instruction.  

Scores from student ratings, on the other hand, were invariant suggesting that students 

were not only able to distinguish among the six domains of classroom practices in the TVS, 

(classroom management, social-emotional support, discourse, quality of subject matter, student 

cognitive engagement and assessment of student understanding) but that they did so consistently 

across sampled jurisdictions. A possible explanation could be that, in contrast to measures of 

instruction based on classroom observation, student expectations of good teaching are fairly 

consistent regardless of student’s geographic location or cultural or policy context (Wagner et 

al., 2016). In turn, this could present interesting questions about how students across and within 

cultural contexts develop their experiences with and perceptions about instruction from multiple 

teachers across subject matters through the years (Goe et al., 2008; Havik & Westergård, 2020). 

Scholars have pointed out to the several valuable uses of invariant student perceptions of 

teaching, such as allowing for the comparison of teaching across countries and increase our 

understanding on what effective teaching across contexts looks like from students’ perspectives 

(André et al., 2020). Moreover, it can offer a start point for benchmarking high quality teaching 

based on student perceptions in an international context (Adamson, 2012), and in consequence, 

contribute to policy making by establishing sound perceived best-practices across countries 

(Adamson, 2012; Andre et al., 2020). 
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Variation in classroom practices. Observation scores of classroom practices varied in 

magnitude across sampled jurisdictions by domain of instruction. But generally, teachers in the 

Latin American samples scored lower across all domains of instruction. In addition, observation 

scores of Mexican teachers were the highest in all domains, with two exceptions: classroom 

management, where Colombian teachers scored highest, and social-emotional support, where 

Chilean teachers scored at the top. However, differences in scores across Chile, Colombia and 

Mexico were relatively small and often less than a standard deviation. Therefore, as found in 

previous literature, observation scores provided evidence of lower instructional quality in the 

Latin American region (Blomeke et al., 2016; Bruns & Luque, 2014).  

Observation scores of classroom practices also varied significantly within countries as 

large as standard deviations were consistently observed. However, variations were not similar 

within all countries. For example, in classroom management, the variation was smaller in 

Colombia than in Mexico and Chile, but in social-emotional support it was large and consistent 

for the three Latin American countries. The lack of explicit standards for teaching could translate 

into differences in instruction across teachers that external raters likely observed and rated as 

different as well. It is precisely these variations in scores within counties that guided the 

exploration of the factors correlated with such variations. From an equity perspective, this is 

important because it de facto implies that students receive different instruction depending on 

their classroom/school (Nye et al., 2004). Precisely, scholars have shown that differences in 

classroom practices across schools (within specific country-contexts) are correlated to several 

factors including differences the socioeconomic conditions of students (Kyriakides et al., 2008; 

Sass et al., 2012); their selection, recruitment, and retention policies (Jackson et al., 2015); and 

teacher training (Darling-Hammond et al., 2002).  
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Compared to observation scores, the variation in student ratings across countries was 

smaller, and across the board higher than observation scores. Student ratings were also, in most 

cases, higher than the international sample means. In fact, descriptive statistics showed that 

scores within the Latin American region (i.e., for Chile, Colombia, and Mexico) varied by less 

than 0.05 points across all domains of instruction, with the exception of quality of subject matter 

in Chile (0.20 points, on average), and student cognitive engagement in Colombia (0.10 points 

on average); and by less than 0.20, on average, with the international mean. Scholars have found 

similar findings, especially in countries with the same language and similar cultural contexts 

(Scherer et al., 2016), indicating that students share teaching experiences and perspectives in the 

region. These findings are important for several reasons. First, student ratings of teaching have 

been found to be correlated with student learning and interest, even after controlling for teacher 

popularity (Fauth et al., 2014); and second, because student ratings of instruction are being 

implemented more readily and frequently as a source of feedback for teaching improvement, like 

in the MET study (Göllner et al., 2021).  

 Student ratings of classroom practices, on the other hand, showed smaller variations as 

shown by ICCs within countries. Mostly, variations within countries in both, observation scores 

and student ratings, are important to study because these differences could be an indication of 

inequities in terms of high-quality instruction. For example, if teachers with higher averages of 

scores were found teaching in schools with higher averages socioeconomic conditions and 

resources. Moreover, students reported differentiated experiences of classroom practices in the 

same country. This finding is important as little agreement between students’ ratings of 

instruction can be an indication of low equity in school climate (Schweig & Yuan, 2019).  
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Differences between measures of instruction. Classroom practices’ scores varied by the 

measure being used to capture them. On the one hand, observation scores were low and varied 

significantly across and within countries; whereas, on the other hand, student ratings were higher 

and varied only slightly within and across countries. For example, raters observed that classroom 

management practices were adequate in these three countries (average close to 4 points, the 

maximum observation score), but students did not believe they were as adequate, as their ratings 

in this domain were consistently below 3 points. On the other hand, raters assigned low scores to 

quality of subject matter (around 2 points, on average, in all three countries), but students rated 

their teachers higher in this domain (close to 3 points)—though standard deviations in this 

domain remained large suggesting that students in different classrooms experience different 

levels of instruction quality. My hypothesis is that while these different patterns could reflect 

inconsistencies and measurement error, they could also provide evidence of the complementarity 

of these two different perspectives on classroom practice—one measure being able to capture an 

aspect of or perspective about instruction that the other cannot. Student ratings, for example, can 

offer insights into classroom practices in general and not subject specific (i.e., quadratic 

equations). However, well-designed observation scores assess classroom practices based on a 

common topic (quadratic equations). Ultimately, since student survey measures of instruction 

resulted in invariance across Latin American countries and also across the rest of participating 

jurisdictions (see OECD, 2020a for details), student ratings could be a more robust basis for 

conducting informative comparisons of instruction across countries, especially if there is an 

interest in understanding student perspectives of teaching. On the other hand, observation scores 

from trained raters could be more informative about classroom practices within each sample, as 

these can provide richer, more nuanced information about classroom practices and how they 
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reflect the target teaching standards. This could make them a more useful lever for the design 

and implementation of programs and policies related to teaching and teacher professional 

development.  

The Relation Between Student, Teacher, and School Characteristics with Classroom Practices 

 Results from models using observation scores and student ratings showed that 

instructional practices varied significantly across classrooms within countries, regardless of the 

measure being used to quantify them. More importantly, the significantly correlated factors 

varied by country. Specifically, models for observation scores, showed that in Chile, students in 

classrooms with a larger proportion of mothers with higher education, were more likely to have 

teachers with higher scores across all domains of classroom practices. This specific finding 

aligns with extant literature that studies inequality in Chile as more resources schools are often 

assigned teachers with higher scores on different measures of performance (Canales & 

Maldonado, 2018). In Colombia, the urbanicity of schools was the single covariate with 

statistical and practical significance between observation scores and school characteristics. 

Elacqua et al. (2021) studied rural schools in Colombia and found that these are often part of 

multi-site schools belonging to multi-site schools with younger and less experienced teachers and 

less access to resources such as computers and internet, which could explain this finding. Besides 

having fewer resources, rural teachers have less formal schooling, experience, and subject 

knowledge compared to urban schools, and often have higher repetition and drop-out rates than 

urban schools, as well as lower scores in standardized assessments (McEwan, 1999). On the 

other hand, student-level characteristics were not significantly correlated with the observation 

scores of sampled Mexican teachers. While this could be a positive from an equity perspective, it 

may also be a sign that teachers low observation scores, consistently below 3 points across 
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domains of classroom practices, cannot be explained by student factors regardless of where and 

who they teach.  

An important finding also related to equity related to distribution of classrooms practices 

of teachers in public and private schools. Previous research has claimed that the substantial and 

consistent differences in the achievement of private and public schools in Latin America are 

largely explained by less qualified teachers in the most disadvantaged schools (Somers et al., 

2004; OECD, 2018). However, the findings from linear models for observation scores show that 

this may not necessarily be due to differences in teaching quality given that differences scores 

from teachers in public and private schools were not significant. Other scholars have also found 

that differences in outcomes between public and private schools in the Latin-American region 

disappear after controlling for the socioeconomic conditions of students and their families 

(Duarte et al., 2010). While in Colombia teachers in urban schools had higher scores, that 

included both types of schools, although private schools are more likely to be in urban areas. 

Similarly, differences in terms student socioeconomic conditions based on the resources at home 

and the proportion of mothers with higher education, even when significant, remained small, 

with the exception of Chile. In Chile, the correlation between the proportion of mothers with 

higher education and higher observation scores can be a result of the choice model where parents 

(with more resources) select better schools regardless of whether these are public or private.11 

These findings suggest that differences in the resources allocated to schools and/or differences in 

the type of administration does not translate into different instructional quality.  

In terms of student ratings, the variance explained by countries in three-level hierarchical 

linear models (smaller than 2%) and resulting slopes for the two-level models showed that the 

 
11 For the Chilean models, all three types of schools were included in the model  
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relation between observable characteristics and classroom practices across countries were very 

similar. Moreover, there were no significant correlations between any characteristic and ratings 

of practices of instruction, with the exception of years of teaching experience, which was 

negatively correlated with student ratings of instruction across countries. Given that some 

differences in student ratings across countries was present (i.e., different ICCs), uncovering the 

factors that maybe explaining such differentiated experiences is of relevant. However, factors 

that could contribute to differences in their experiences were unable to be explained by the 

observed characteristics included in the models as residual variance remained large. In fact, the 

inclusion of covariates collected in the TVS did not noticeably improve residual variances 

indicating that an important amount of the variation in student ratings of instruction is explained 

by either unobserved student-level characteristics not captured by the ECSC, or by other 

variables not included in these models. Further research should be done to explore how other 

factors, like prior achievement, could contribute to these differences. 

Teacher Training and Professional Development  

 This dissertation also provided information on instructional practices in a sample of 

classrooms in Chile, Colombia, and Mexico, countries where data on classroom practices has 

been historically scarce. This study showed that teachers across country samples showed an 

adequate management of the classroom, but moderate-to-low scores in practices related to 

student engagement and instruction. Each country sample suggests distinct areas of opportunity 

for growth within these two last domains of teaching. For example, the sample of Chilean 

teachers in the TVS were rated highly—in observations—in the risk-taking component part of 

the instruction domain but their scores were low in other components, such as feedback, multiple 

approaches and explicit patterns and generalizations. In Mexico, participating teachers were 
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rated highly in the discourse component—also in instruction—but showed low scores in the rest 

of the components that made up this domain. Colombian teachers, on the other hand, received 

moderate scores across the domain of instruction. While the components that made up the 

student engagement domain varied across countries’ samples (hence, no invariant solution), all 

were rated below three points, score where classroom practices were considered to be adequate, 

in the region. Student ratings also provided information about teaching in Chile, Colombia, and 

Mexico. On average, students in Latin America believed that teachers' practices in social-

emotional support and quality of subject matter were good but not so much in the discourse, 

classroom management and cognitive engagement domains.  

 Finally, few teachers’ characteristics were correlated with observation scores of 

classroom practices in Latin America, and these differed across countries. For example, teachers 

with a master’s degree were rated higher in the instruction domain in Chile, while having 

specific training for teaching math increased teachers’ observation score in classroom 

management in Colombia. But in Mexico, only years of experience were related to observation 

scores of the classroom management domain. In Colombia and Mexico explicit standards for 

classroom management are part of the training of teachers and thus, could explain these 

correlations. In Chile, masters’ degrees available for teachers are more likely to include explicit 

aspects related to instruction explaining, in turn, this correlation. Given that these relations 

appear to be related to policies that regard teacher training, recruitment, and retention, ensuring 

that these and professional development programs, directly and explicitly discuss classrooms 

practices to improve teachers’ classrooms practices is of absolute relevance. Teachers’ 

characteristics in the TVS were not, for the most part, correlated with student ratings of teaching. 
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The only exception was teacher years of experience which was consistently negatively correlated 

with students’ perceptions of a range of domains of classroom practice.  
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Limitations 

 A first major limitation of this dissertation is that samples in the TVS were not 

representative of participating jurisdictions. The Latin American samples consisted mostly of 

urban public schools in specific regions, and the results are thus not representative of teachers (or 

instruction) broadly, but merely illustrative of a purposefully selected sample of teachers 

teaching in diverse contexts in the country. 

The original design of this study was to analyze teacher effects within schools to control 

for peer effects and other unobservable characteristics related to the selection of schools. 

However, the selection of only one classroom per school is also a limitation of the study as 

classroom and school effects were confounded and teacher effects could not be estimated. 

Another important limitation relates to the available data on socioeconomic conditions of 

students and their families. This dissertation sought to study the relation between socioeconomic 

conditions and the quality of classroom practices. However, the index TVS included mostly 

items that referred to cultural and social capital as well as resources often available at home in 

developed countries such as Germany and England (e.g. pieces of classic art or literature ). In 

Latin America, simpler items regarding the presence of floors, roofs, the availability of 

electricity, type of sewerage and water facilities are a better indication of socioeconomic 

conditions of students and their families (Arias & de Vos, 1996). Given that large variations 

within countries remained to be explained, one could hypothesize that different measures of 

socioeconomic conditions could improve the extent to which variations can be explained by 

differences in resources.  
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Future Research 

 Data from the TVS can enable a research agenda to answer compelling educational 

research questions in Latin America. First, scholars can study classrooms practices using several 

measures and to show how each provides information about different and equal important 

aspects of teaching. This is especially important considering that research has showed the 

relevance of multiple measures for the evaluation of teaching quality (e.g.: Martinez et al., 

2016)—however teaching quality may be defined. The TVS data was important for this reason, 

but also because it gathered evidence in countries where evidence of classroom practices had 

remained limited, like was the case of Latin America. Future research using TVS data could 

include the use of teacher questionnaires to understand their perspectives of their own teaching in 

comparison to that of students and external raters. This additional knowledge will expand the 

field’s understanding of teachers’ perspectives to improve instructional quality. Teachers’ 

questionnaires also include information about their content knowledge of quadratic equations. 

Therefore, the correlation between teachers’ knowledge of quadratic equations and their 

understanding of their classroom practices teaching this specific topic can also be explored. And 

third, TVS data can also be used to explore the relation between student knowledge (using 

student tests) and their ratings of teaching and also between teachers’ knowledge and different 

ratings and scores of classroom practices. Given that socioeconomic conditions in the TVS only 

explained a small portion of the variation in scores and ratings of classroom practices, 

accounting for student and teacher knowledge could increase our understanding of such variance.  

And finally, alternative analyses such as Multiple Correspondence Analyses (MCA: 

Greenacre & Blasius, 2006) or Latent Class Analysis (LCA:Weller et al., 2020) may provide 

different profiles of what good teaching looks like, especially from students’ perspective. For 
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example, LCA analyses may group together teachers with adequate scores in both classroom 

management and student cognitive engagement domains and distinguish them from teachers who 

have higher scores social-emotional support and quality of subject matter, and in turn, we would 

be able to analyze how these domains, together, are related to teacher and student characteristics 

and differently from other groupings of teachers.  

 Given that, at least in Mexico, characteristics related to teacher training where not 

correlated with either measure of classroom practices, future research should include the study of 

the curricula used in normal schools for teacher training and for professional development 

programs. In Mexico, incentives for promotion and retention remain tied to professional 

development courses, but these are not consistently correlated with either classroom practices or 

improvement in student test scores (e.g.: Luschei, 2012; Santibañez, 2016). Therefore, an 

analysis of what teacher candidates learn in training is vital to improve training and professional 

development programs. Finally, using lessons learned from this and other research conducted in 

Mexico and Latin America about teacher evaluation and classroom practices, a system for 

teacher evaluation that can be designed focused in the areas of classroom practices where 

teachers need most improvement.  

In summary, while variation in classroom practices have been documented in Latin 

America, details on how teaching looks like in classrooms and how they correlated with student, 

family, teacher, and school characteristics had yet to be explored systematically with large 

samples and multiple instruments and approaches. Despite similarities in context, the 

characteristics of each country’s educational system and teaching standards are likely to shape 

classroom practices but not the perception of students on what teaching looks like. Using data 

from the TVS study, this dissertation concluded that measures of observation scores classroom 
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practices were not invariant across countries, likely explained by differences in teaching 

standards and policies shaping their different factorial structures. And, on the other hand, 

measures of student ratings of classroom practices were invariant indicating that students’ 

perceptions of good teaching are the same, regardless of their country of origin. More 

importantly, both measures seem to capture different and equally important aspects of classroom 

practices related to good teaching. The variation in measures of classroom practices between and 

within countries was large but could not be explained by student or teacher characteristics 

captured with the TVS measures and samples. However, the findings of this dissertation provide 

context for future research that seeks to understand how other measures of student, classroom, 

and teacher characteristics are related to classroom practices.  
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Appendices 

 

Appendix A 

Teaching Standards and Indicators in Chile, Colombia and Mexico 

a) Mexico (between 2012-2018) 

 

The CNSPD indicators define a suitable teacher as one who: 

 

1. Knows their students, how they learn and what to teach 

1. Development and learning processes of students 

2. Educational purposes and pedagogical approaches of [basic] education 

3. Current curricular contents 

 

2. Organized and evaluates the educational work of students with pertinent interventions 

2.1.Organization and design of learning situations 

2.2.Diversification of learning strategies 

2.3.Evaluation of learning for improvement 

2.4.Creation of adequate learning environments in classrooms and schools 

 

3. Recognizes their work as a professional and seeks to improve continuously to support 

student learning 

3.1.Systematically reflects about their teaching 

3.2.Willingess to study and learn for the improvement of teaching and learning 

3.3.Communicates efficiently with their peers as well as students and their families 

  

4. Assumes the legal and ethical responsibilities of teaching related to students’ wellbeing 

4.1.Exercises teaching according to the legal, philosophical, and principles of the Mexican 

education system 

4.2.Establishes an inclusive and equal environment where all students feel respected, 

appreciated, safe and trust 

4.3.High expectations about the learning of all students 

 

5. Contributes to their school’s efficiency and fostered community involvement to ensure 

that all students successfully complete their education 

5.1.School management 

5.2.Seizes the support and resources from students’ families and other institutions to improve 

learning 

5.3.Recognizes the multicultural and multilingual characteristics in the community and its 

relationship with educational practices 

 

Source: CNSPD, 2014 

The Spanish version of the standards and their indicators are available here: 

http://servicioprofesionaldocente.sep.gob.mx/portal-docente-2014-

2018/content/ba/docs/parametros_indicadores/Completo.pdf 

  

http://servicioprofesionaldocente.sep.gob.mx/portal-docente-2014-2018/content/ba/docs/parametros_indicadores/Completo.pdf
http://servicioprofesionaldocente.sep.gob.mx/portal-docente-2014-2018/content/ba/docs/parametros_indicadores/Completo.pdf
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b) Mexico (starting in 2019) 

 

The SCNM criteria defines an adequate teacher as one who:  

 

1. Assumes their professional task according to the philosophical, ethical and legal 

principles of the Mexican education system 

Indicators: 

1. Assumes their professional teaching task and the value of education as a right, and for the 

integral development and welfare of all children and youth, and as the medium for the 

social transformation and improvement of the country. 

2. Teaches under the consideration that interculturality favors peaceful coexistence based on 

mutual respect and appreciation of diversity 

3. Assumes their responsibility to participate in professional development to strengthen their 

teaching according to their personal needs as well as institutional ones, and assumes the 

responsibility of the challenges of their teaching in students learning and integral 

development.  

 

2. Knows their students and provides them inclusive, equal and excellent attention 

2.1. Knows their students and develops adequate and contextualized teaching 

2.2. Develops strategies to know their students and provides them with equal and inclusive 

attention 

2.3. Fosters the participation of all students and their learning beyond classrooms and schools 

 

3. Creates a favorable environment that foster learning and participation 

3.1. Prepared pedagogical tasks to achieve the learning of all students 

3.2. Uses a broad and diverse set of strategies, activities and materials according to the needs and 

capabilities of all students 

3.3. Develops pedagogical tasks with the classroom to favor the learning and welfare of all 

students 

3.4. Permanently evaluates students learning using several and diverse strategies that values 

student learning and adequate teacher intervention 

 

4. Participates and collaborates in the transformation of schools and communities 

4.1. Participates in school’s efforts to achieve educational purposes 

4.2. Contributes to building school collaboration culture toward peer learning and improving 

teaching.  

4.3. Keeps students’ families and their communities involved in the school’s educational efforts.  

 

Source: Adapted from SEP, 2020.  

The Spanish version of these criteria can be found here: http://file-system.uscmm.gob.mx/2020-

2021/compilacion/Perfiles,%20Criterios%20e%20Indicadores%20EB%202020-2021.pdf 

 

  

http://file-system.uscmm.gob.mx/2020-2021/compilacion/Perfiles,%20Criterios%20e%20Indicadores%20EB%202020-2021.pdf
http://file-system.uscmm.gob.mx/2020-2021/compilacion/Perfiles,%20Criterios%20e%20Indicadores%20EB%202020-2021.pdf
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c)  Chile 

The MBE in Spanish classifies a good teacher as one who meets the following criteria:  

1. Preparation for teaching, including understanding the national curricula, pedagogical 

tools and organizes objectives and contents adequately 

1. Masters the content of their teaching and the national curricula 

2. Knows the characteristics, knowledge and experiences of their students 

3. Master the pedagogy of the disciplined they teach 

4. Organizes the objectives and contents of learning coherently in terms of the national 

curricula and student needs 

5. Evaluates learning strategically and coherently according to the discipline they teach, 

the national curricula and allows all students to demonstrate their learning 

 

2. Creating a proper environment for learning 

2.1. Establishes a climate of acceptance, equity, trust, solidarity and respect 

2.2. Demonstrates their high expectations about the learning possibilities and development of 

all students 

2.3. Establishes and maintain consistent rules of coexistence in the classroom 

2.4. Established an organized work environment and uses space and resources according to 

their learning functionality 

 

3. Teaching for the learning of all students, which includes clear communication, strategic 

pedagogical tools to promote critical thinking, and an adequate monitoring and evaluation of 

student learning 

3.1. Communicated clearly and precisely about learning objectives 

3.2. Challenges with coherent and meaningful learning strategies 

3.3. Teaches with rigoristic ways that are comprehensible for all students 

3.4. Optimizes teaching time 

3.5. Promotes the development of critical thinking 

3.6. Evaluates and monitors the process of understanding and mastering of content of all 

students 

 

4. Professional responsibilities 

4.1. Systematically reflects on their teaching practice 

4.2. Builds professional and team relationships with and among peers 

4.3. Assumes responsibilities related to student guidance 

4.4. Foster collaboration and respect relations with parents and tutors 

4.5. Keeps updated information about their profession, the national education system and 

current educational policies  

 

Source: Adapted from MINEDU, 2003. 

The Spanish version of the criteria is available here: 

https://www.docentemas.cl/docs/MBE2008.pdf 

 

  

https://www.docentemas.cl/docs/MBE2008.pdf
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d) Colombia  

National education goals set the following standards for teaching practice divided into four 

main dimensions:  

 

1. Administrative management 

1. Institutional organization 

1. Participates in development for their improvement of teaching 

2. Uses strategies for the improvement of their teaching from 

recommendations based from professional development and mentoring 

programs 

3. Records relevant information about their teaching based on management 

procedures 

4. Adequately communicates students and authorities about learning results 

and relevant information 

5. Adequately uses infrastructure, equipment and resources according to 

learning objectives and promotes their care 

Pedagogical management 

 . Teaching and learning 

1. Development of curricular planning I relation to the national and 

institutional curricula 

2. Demonstrates sufficient knowledge in subject and grade of their teaching 

3. Use of learning strategies adequate to the learning objectives in curricula 

4. Fostering of a participative learning environment 

5. Adequate evaluation of student learning according to learning objectives 

in the curricula 

a. Student counsel and academic learning 

1. Implementations of teaching actions suggested by student counsel 

2. Supports student advancement of learning based on student learning 

results 

Coexistence and school participation and collaboration 

 . Coexistence and school participation 

1. Ensuring the compliance of regulations among all educational actors 

School safety 

 . Risk and protection management 

1. Adequate use of plans and safety protocols in schools 

2. Open communication with authorities or student counsel about situations 

of vulnerability of each student 

 

Source: Adapted from MEN, 2017 

The Spanish version of the standards is available here: https://educacion.gob.ec/wp-

content/uploads/downloads/2017/12/Manual-para-la-implementacion-de-los-estandares-de-

calidad-educativa.pdf 

 

 

https://educacion.gob.ec/wp-content/uploads/downloads/2017/12/Manual-para-la-implementacion-de-los-estandares-de-calidad-educativa.pdf
https://educacion.gob.ec/wp-content/uploads/downloads/2017/12/Manual-para-la-implementacion-de-los-estandares-de-calidad-educativa.pdf
https://educacion.gob.ec/wp-content/uploads/downloads/2017/12/Manual-para-la-implementacion-de-los-estandares-de-calidad-educativa.pdf
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Appendix B 

Descriptive Statistics for Indicators in the TVS sample 

 Country or Jurisdiction 

Indicator 
Chile (N=98) 

Colombia 

(N=83) 
England 

(N=85) 
Germany 

(N=50) Japan (N=89) 
Madrid 

(N=85) 
Mexico 

(N=103) 
Shanghai 

(N=85) 

Mean 
S. 

D. Mean S. D. Mean S. D. Mean S. D. Mean 
S. 

D. Mean S. D. Mean S. D. Mean S. D. 

Time on task* 3.81 0.19 3.78 0.24 3.87 0.18 3.87 0.17 3.80 0.20 3.89 0.17 3.71 0.32 3.94 0.09 

Whole class* 3.02 0.59 3.44 0.49 2.57 0.33 2.89 0.55 2.56 0.41 3.17 0.61 2.86 0.54 3.09 0.29 

Small groups* 1.14 0.46 1.17 0.34 1.03 0.13 1.30 0.53 1.33 0.41 1.33 0.52 1.43 0.65 1.06 0.15 

Pairs* 1.07 0.26 1.12 0.34 1.13 0.22 1.24 0.35 1.14 0.18 1.12 0.36 1.16 0.34 1.03 0.06 

Individual* 1.77 0.57 1.25 0.34 2.30 0.36 1.59 0.52 2.11 0.40 1.42 0.39 1.56 0.55 1.83 0.29 

Persistence* 1.48 0.52 1.26 0.34 1.97 0.47 1.88 0.57 1.77 0.53 1.82 0.53 1.45 0.50 1.43 0.43 

Requests for public sharing+ 1.72 0.33 1.80 0.35 1.91 0.32 2.00 0.35 2.01 0.37 1.82 0.36 2.01 0.41 2.55 0.38 

 Discussion opportunities$ 1.00 0.02 1.00 0.02 1.01 0.04 1.03 0.10 1.00 0.01 1.00 0.01 1.01 0.04 1.01 0.04 
Explicitness of learning 

goals+ 2.62 0.49 2.20 0.58 2.34 0.60 2.24 0.48 2.20 0.43 1.97 0.42 2.34 0.73 2.64 0.45 

Accuracy+ 2.87 0.25 2.91 0.16 2.93 0.13 2.86 0.16 2.95 0.11 2.95 0.08 2.86 0.25 2.97 0.07 

Real-world connections+ 1.09 0.23 1.16 0.28 1.04 0.14 1.26 0.41 1.14 0.29 1.06 0.15 1.22 0.43 1.10 0.29 

Connecting mathematical 

topics + 1.11 0.24 1.13 0.21 1.06 0.14 1.11 0.18 1.12 0.20 1.17 0.15 1.15 0.31 1.19 0.31 

Mathematical summary+ 1.13 0.16 1.11 0.23 1.08 0.13 1.15 0.18 1.38 0.31 1.05 0.10 1.09 0.18 1.92 0.50 

Graphs$ 1.16 0.31 1.27 0.31 1.23 0.28 1.32 0.33 1.02 0.11 1.05 0.10 1.12 0.27 1.01 0.05 

Tables$ 1.08 0.22 1.13 0.23 1.13 0.22 1.16 0.25 1.02 0.08 1.03 0.11 1.21 0.32 1.02 0.11 

Equations$ 1.09 0.20 1.10 0.16 1.13 0.22 1.06 0.13 1.38 0.36 1.08 0.14 1.20 0.27 1.04 0.14 
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Drawings$ 1.97 0.09 1.96 0.08 1.99 0.04 1.98 0.10 1.87 0.19 1.98 0.06 1.92 0.19 1.99 0.10 

Objects$ 1.02 0.12 1.05 0.13 1.03 0.11 1.03 0.15 1.10 0.23 1.02 0.08 1.09 0.23 1.01 0.05 

Organization of procedural 

instruction+ 1.87 0.45 2.40 0.49 1.96 0.41 1.86 0.35 1.98 0.47 2.10 0.48 2.09 0.56 2.29 0.51 

Metacognition+ 1.00 0.01 1.08 0.19 1.07 0.14 1.04 0.08 1.14 0.19 1.02 0.05 1.03 0.09 1.09 0.24 

Repetitive use opportunities+ 1.93 0.55 1.32 0.35 2.26 0.36 1.68 0.46 1.48 0.51 1.81 0.50 1.63 0.55 2.01 0.44 

Technology for 

understanding* 1.36 0.46 1.30 0.46 1.88 0.38 1.38 0.40 1.09 0.25 1.41 0.53 1.30 0.54 1.87 0.36 

Software use for learning$ 0.03 0.11 0.01 0.05 0.04 0.12 0.02 0.07 0.01 0.04 0.01 0.04 0.04 0.17 0.00 0.00 

Notes: * indicates a score in a 4-point scale 
            + indicates a score in a 3-point scale 
            $ indicates a score in a 2-point scale  
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Appendix C 

Items of index of socioeconomic conditions 

SQA31. Which of the following are in your home? Yes/ No 

 

a) A desk to study at 

b) A room of your own  

c) A quiet place to study 

d) A computer you can use for school work 

e) Educational software 

f) A link to the Internet 

g) Classic literature (e.g. <Shakespeare>) 

h) Books of poetry 

i) Works of art (e.g. paintings) 

j) Books to help with your school work 

k) <Technical reference books>  

l) A dictionary 

m) Books on art, music, or design 

 

SQA32. How many of these are there at your home? None/One/Two/ Three or more 

 

a) Televisions 

b) Cars 

c) Rooms with a bath or shower  

d) <Cell phones> with Internet access (e.g.smartphones)  

e) Computers (desktop computer, portable laptop, or notebook)  

f)<Tablet computers> (e.g. <iPad®>, <BlackBerry®>, <PlayBookTM>)  

g) E-book readers (e.g. <KindleTM>, <Kobo>, <Bookeen>)  

h) Musical instruments (e.g. guitar, piano)  

 

SQA33. How many books are there in your home? There are usually about 40 books per meter of 

shelving. Do not include magazines, newspapers or your schoolbooks. 

 

a) 0-10 books 

b) 11-25 books 

c) 26-100 books 

d) 101-200 books 

e) 201-500 books 

f) More than 500 books 
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Appendix D 

Syntax for all observation models 

EFA for each country 

Data: 

  File is ObsComp[country_name]_v2.dat ; 

Variable: 

  Names are  

     routines_mean monit_mean disr_mean resp_mean enwarm_mean risk_mean 

     disc_mean quest_mean expl_mean connect_mean pattern_mean clarity_mean 

     engage_mean multiple_mean procedures_mean elicit_mean feedback_mean 

     align_mean; 

  usevariables= routines_mean monit_mean disr_mean resp_mean enwarm_mean risk_mean 

       disc_mean quest_mean expl_mean connect_mean pattern_mean clarity_mean 

       engage_mean multiple_mean procedures_mean elicit_mean feedback_mean align_mean; 

   ANALYSIS: TYPE =EFA 1 6; 

      ROTATION= OBLIMIN; 

 

CFAs for each country  

CHILE 

Data: 

  File is ObsCompChile_v2.dat ; 

Variable: 

  Names are  

     routines_mean monit_mean disr_mean resp_mean enwarm_mean risk_mean 

     disc_mean quest_mean expl_mean connect_mean pattern_mean clarity_mean 

     engage_mean multiple_mean procedures_mean elicit_mean feedback_mean 

     align_mean; 

usevariables= routines_mean monit_mean disr_mean resp_mean enwarm_mean risk_mean 

     disc_mean quest_mean expl_mean connect_mean pattern_mean clarity_mean 

     engage_mean multiple_mean procedures_mean elicit_mean feedback_mean align_mean;  

 

Model: 

f1 by routines_mean monit_mean disr_mean resp_mean clarity_mean; 

f2 by quest_mean expl_mean  connect_mean engage_mean multiple_mean; 

f3 by monit_mean enwarm_mean risk_mean disc_mean multiple_mean     

    feedback_mean align_mean elicit_mean procedures_mean expl_mean connect_mean; 

    enwarm_mean WITH resp_mean;  

output: 

modindices (all); 

 

COLOMBIA 

Data: 
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  File is ObsCompCol_v2.dat ; 

Variable: 

  Names are  

     routines_mean monit_mean disr_mean resp_mean enwarm_mean risk_mean 

     disc_mean quest_mean expl_mean connect_mean pattern_mean clarity_mean 

     engage_mean multiple_mean procedures_mean elicit_mean feedback_mean 

     align_mean; 

  usevariables= routines_mean monit_mean disr_mean resp_mean enwarm_mean risk_mean 

       disc_mean quest_mean expl_mean connect_mean pattern_mean clarity_mean 

       engage_mean multiple_mean procedures_mean elicit_mean feedback_mean align_mean; 

 

model: 

f1 by routines_mean disr_mean resp_mean expl_mean clarity_mean; 

f2 by monit_mean enwarm_mean risk_mean 

     disc_mean quest_mean connect_mean multiple_mean  

     elicit_mean feedback_mean align_mean; 

f3 by enwarm_mean expl_mean pattern_mean engage_mean procedures_mean feedback_mean; 

    feedback_mean WITH enwarm_mean;            

    feedback_mean WITH clarity_mean; 

    align_mean WITH clarity_mean;  

    align_mean WITH engage_mean; 

 

output: 

modindices (all); 

 

MEXICO 

Data: 

  File is ObsCompMex_v2.dat ; 

Variable: 

  Names are  

     routines_mean monit_mean disr_mean resp_mean enwarm_mean risk_mean 

     disc_mean quest_mean expl_mean connect_mean pattern_mean clarity_mean 

     engage_mean multiple_mean procedures_mean elicit_mean feedback_mean 

     align_mean; 

 usevariables= routines_mean monit_mean disr_mean resp_mean enwarm_mean risk_mean 

         disc_mean quest_mean expl_mean connect_mean pattern_mean clarity_mean 

         engage_mean multiple_mean procedures_mean elicit_mean feedback_mean 

align_mean; 

 

model: 

f1 by routines_mean monit_mean disr_mean resp_mean clarity_mean; 

f2 by monit_mean enwarm_mean risk_mean 

     disc_mean quest_mean engage_mean  

 procedures_mean elicit_mean feedback_mean align_mean; 

f3 by  quest_mean expl_mean connect_mean pattern_mean  

    multiple_mean procedures_mean;  
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output: 

modindices (all); 

 

Revised Measurement Invariance – 3Factor Solution  

Data: 

  File is ObsCFA.dat ; 

Variable: 

  Names are  

     IDCNTRY routines_mean monit_mean disr_mean resp_mean enwarm_mean risk_mean 

     disc_mean quest_mean expl_mean connect_mean pattern_mean clarity_mean 

     engage_mean multiple_mean procedures_mean elicit_mean feedback_mean 

     align_mean T_ID; 

  usevar= IDCNTRY routines_mean monit_mean disr_mean resp_mean enwarm_mean 

risk_mean 

     disc_mean quest_mean expl_mean connect_mean pattern_mean clarity_mean 

     engage_mean multiple_mean procedures_mean elicit_mean feedback_mean 

     align_mean; 

     grouping = IDCNTRY (152=Chi 170=Col 484=Mex);  

 

MODEL: f1 BY routines_mean disr_mean resp_mean clarity_mean; 

      f2 BY enwarm_mean risk_mean disc_mean quest_mean monit_mean multiple_mean  

       procedures_mean elicit_mean feedback_mean align_mean; 

      f3 BY quest_mean expl_mean connect_mean pattern_mean multiple_mean 

      engage_mean multiple_mean; 

 

 

OUTPUT: MODINDICES; 
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Appendix E 

Syntax for Complex Hierarchical Model of Measurement Invariance 

Data: 

  File is SSVYall_v2.dat ; 

Variable: 

  Names are  

     IDCNTRY SQA18A SQA18B SQA18C SQA18D SQA18E SQA18F SQA18G SQA18H 

SQA18I 

     SQA18J SQA18K SQA19A SQA19B SQA19C SQA19D SQA19E SQA20A SQA20B 

SQA20C 

     SQA20D SQA20E SQA20F SQA20G SQA20H SQA20I SQA20J SQA21A SQA21B 

SQA21C 

     SQA21D SQA21E SQA21F SQA21G SQA21H SQA21I SQA21J SQA21K SQA22A 

SQA22B 

     SQA22C SQA22D SQA22E SQA22F SQA22G SQA22H SQA22I SCH_ID T_ID; 

       usevariables   

     IDCNTRY SQA18A SQA18B SQA18C SQA18D SQA18E SQA18F SQA18G SQA18H 

SQA18I 

     SQA18J SQA18K SQA19A SQA19B SQA19C SQA19D SQA19E SQA20A SQA20B 

SQA20C 

     SQA20D SQA20E SQA20F SQA20G SQA20H SQA20I SQA20J SQA21A SQA21B 

SQA21C 

     SQA21D SQA21E SQA21F SQA21G SQA21H SQA21I SQA21J SQA21K SQA22A 

SQA22B 

     SQA22C SQA22D SQA22E SQA22F SQA22G SQA22H SQA22I T_ID; 

     categorical are 

     SQA18A SQA18B SQA18C SQA18D SQA18E SQA18F SQA18G SQA18H SQA18I 

     SQA18J SQA18K SQA19A SQA19B SQA19C SQA19D SQA19E SQA20A SQA20B 

SQA20C 

     SQA20D SQA20E SQA20F SQA20G SQA20H SQA20I SQA20J SQA21A SQA21B 

SQA21C 

     SQA21D SQA21E SQA21F SQA21G SQA21H SQA21I SQA21J SQA21K SQA22A 

SQA22B 

     SQA22C SQA22D SQA22E SQA22F SQA22G SQA22H SQA22I; 

    cluster= T_ID; 

grouping is IDCNTRY (152=Chi 170=Col 484=Mex); 

Analysis: 

    type=complex; 

Model:  

    cm by  SQA20A SQA20B SQA20C 

     SQA20D SQA20E SQA20F SQA20G SQA20H SQA20I SQA20J; 

    ses by  SQA21A SQA21B SQA21C 

     SQA21D SQA21E SQA21F SQA21G SQA21H SQA21I SQA21J SQA21K 

     SQA22A SQA22B SQA22C SQA22D SQA22E SQA22F SQA22G SQA22H SQA22I; 

    dis by SQA18I 
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     SQA18J SQA18K; 

     qsm by  SQA18A SQA18B SQA18C SQA18D; 

     sce by SQA18E SQA18F SQA18G SQA18H; 

     asru by SQA19A SQA19B SQA19C SQA19D SQA19E; 

 

     OUTPUT: 

     modindices; 

 

 



 

 181 

Appendix F.  

Syntax for Linear Regression Models 

preserve 

collapse cm_tvs ses_tvs inst_tvs SQA03 SA_AGE m_prof ses_assets TB_FEMALE normal 

TB_WORKEXP /// 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL tipo URBAN PRIVATE, by (T_ID 

IDCNTRY) 

keep if IDCNTRY==_countryID 

reg cm_tvs SQA03 SA_AGE m_prof ses_assets, cluster (T_ID) 

outreg2 using obs_mex.doc, replace dec(2) 

reg cm_tvs SQA03 SA_AGE m_prof ses_assets TB_FEMALE normal TB_WORKEXP 

TB_EDUTEACH mastersplus, cluster (T_ID) 

outreg2 using obs_mex.doc, append dec(2) 

reg cm_tvs SQA03 SA_AGE m_prof ses_assets TB_FEMALE normal TB_WORKEXP 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL PRIVATE, cluster (T_ID) 

outreg2 using obs_mex.doc, append dec(2) 

 

reg ses_tvs SQA03 SA_AGE m_prof ses_assets, cluster (T_ID) 

outreg2 using obs_mex.doc, append dec(2) 

reg ses_tvs SQA03 SA_AGE m_prof ses_assets TB_FEMALE normal TB_WORKEXP 

TB_EDUTEACH mastersplus, cluster (T_ID) 

outreg2 using obs_mex.doc, append dec(2) 

reg ses_tvs SQA03 SA_AGE m_prof ses_assets TB_FEMALE normal TB_WORKEXP 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL PRIVATE, cluster (T_ID) 

outreg2 using obs_mex.doc, append dec(2) 

 

reg inst_tvs SQA03 SA_AGE m_prof ses_assets, cluster (T_ID) 

outreg2 using obs_mex.doc, append dec(2) 

reg inst_tvs SQA03 SA_AGE m_prof ses_assets TB_FEMALE normal TB_WORKEXP 

TB_EDUTEACH mastersplus, cluster (T_ID) 

outreg2 using obs_mex.doc, append dec(2) 

reg inst_tvs SQA03 SA_AGE m_prof ses_assets TB_FEMALE normal TB_WORKEXP 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL PRIVATE, cluster (T_ID) 

outreg2 using obs_mex.doc, append dec(2) 

restore 
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Appendix G.  

Syntax for Hierarchical Linear Models 

**************HLM Models******* 

 

/**Fixed model -- intercept only 

global svy_practices cm_svy ses_svy dis_svy qsm_svy sce_svy asru_svy 

preserve 

keep if IDCNTRY==152 

foreach var in $svy_practices{ 

xtmixed `var', || T_ID:  

} 

restore 

 

preserve 

keep if IDCNTRY==170 

foreach var in $svy_practices{ 

xtmixed `var', || T_ID:  

} 

restore 

 

preserve 

keep if IDCNTRY==484 

foreach var in $svy_practices{ 

xtmixed `var', || T_ID:  

} 

restore 

 

***Model with student characteristics 

preserve 

keep if IDCNTRY==152 

foreach var in $svy_practices{ 

xtmixed `var' SQA03 SA_AGE m_prof ses_assets, || T_ID:  

} 

restore 

 

preserve 

keep if IDCNTRY==170 

foreach var in $svy_practices{ 

xtmixed `var' SQA03 SA_AGE m_prof ses_assets, || T_ID:  

} 

restore 

 

preserve 

keep if IDCNTRY==484 

foreach var in $svy_practices{ 
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xtmixed `var' SQA03 SA_AGE m_prof ses_assets , || T_ID:  

} 

restore 

 

******School level models*** 

 

preserve 

keep if IDCNTRY==152 

foreach var in $svy_practices{ 

xtmixed `var' SQA03 SA_AGE m_prof ses_assets TB_FEMALE normal TB_WORKEXP 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL i.tipo, || T_ID:  , mle 

} 

restore 

 

preserve 

keep if IDCNTRY==170 

foreach var in $svy_practices{ 

xtmixed `var' SQA03 SA_AGE m_prof ses_assets TB_FEMALE normal TB_WORKEXP 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL PRIVATE  URBAN, || T_ID: , mle 

} 

restore 

 

preserve 

keep if IDCNTRY==484 

foreach var in $svy_practices{ 

xtmixed `var' SQA03 SA_AGE m_prof ses_assets TB_FEMALE normal TB_WORKEXP 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL PRIVATE, || T_ID: , mle 

} 

restore 

*/ 

 

**Centering variables*** 

egen agegm=mean(SA_AGE), by (T_ID) 

generate agegrandc=SA_AGE-agegm 

tabstat agem agegrandc, statistics( mean sd ) 

egen sesgm=mean(ses_assets), by (T_ID) 

generate sesrandc=ses_assets-sesgm 

tabstat ses_assets sesrandc, statistics( mean sd ) 

 

global svy_practices cm_svy ses_svy dis_svy qsm_svy sce_svy asru_svy 

 

label var agegrandc "Student Age+" 

label var sesrandc "Resources at Home+" 

foreach var in $svy_practices{ 

mixed `var' SQA03 agegrandc m_prof sesrandc, || IDCNTRY: || T_ID:  

estat icc 
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estimates store  `var'_2 

predict yhat2_`var', fitted 

predict `var'_country2 `var'_class2, reffects 

} 

 

drop _merge 

global svy_practices ses_svy dis_svy qsm_svy sce_svy asru_svy 

foreach var in $svy_practices{ 

statsby intere_`var'=_b[_cons] slopee=_b[ses_assets], by (IDCNTRY) saving(ols_`var'): regress 

`var' ses_assets 

sort IDCNTRY 

merge m:1 IDCNTRY using ols_`var' 

drop _merge 

generate prede_`var' = intere_`var' + slopee*ses_assets 

sort IDCNTRY ses_assets 

} 

 

/* 

foreach var in $svy_practices{ 

graph box yhat2_`var', over(IDCNTRY) name(`var'M2) nooutsides 

} 

graph combine cm_svyM2 ses_svyM2 dis_svyM2 qsm_svyM2 sce_svyM2 asru_svyM2  

*/ 

 

** 

**Classroom characteristics related to outcomes  

** 

global svy_practices cm_svy ses_svy dis_svy qsm_svy sce_svy asru_svy 

 

foreach var in $svy_practices{ 

*drop yhat3_`var' `var'_3 

mixed `var' SQA03 agegrandc m_prof sesrandc TB_FEMALE normal TB_WORKEXP 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL PRIVATE, /// 

|| IDCNTRY: || T_ID: , reml  

estat icc 

estimates store  `var'_3 

predict yhat3_`var', fitted 

} 

 

statsby intere2l_`var'=_b[_cons] slopee_2l`var'=_b[sesrandc], by (IDCNTRY) saving(2l`var'): 

regress `var' SQA03 agegrandc m_prof sesrandc TB_FEMALE normal TB_WORKEXP 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL PRIVATE 

sort IDCNTRY 

merge m:1 IDCNTRY using 2l`var' 

drop _merge 

generate pr2_`var' = intere2l_`var' + slopee_2l`var'*sesrandc  
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sort IDCNTRY sesrandc 

} 

global svy_practices ses_svy dis_svy qsm_svy sce_svy asru_svy 

foreach var in $svy_practices{ 

*drop pr2_`var' 

statsby intere3l_`var'=_b[_cons] slopee_3l`var'=_b[TB_WORKEXP], by (IDCNTRY) 

saving(4lt`var'): regress `var' SQA03 agegrandc m_prof sesrandc TB_FEMALE normal 

TB_WORKEXP TB_EDUTEACH mastersplus CLASS_SIZE_FULL PRIVATE 

sort IDCNTRY 

merge m:1 IDCNTRY using 4lt`var' 

drop _merge 

generate pr3_`var' = intere3l_`var' + slopee_3l`var'*TB_WORKEXP  

sort IDCNTRY TB_WORKEXP 

} 

 

**** 

*Country-centered variable 

egen agec=mean(SA_AGE), by (IDCNTRY) 

gen agegrandcc=SA_AGE-agec 

egen sesc=mean(ses_assets), by (IDCNTRY) 

gen sesrc=ses_assets-sesc 

egen yexpc=mean(TB_WORKEXP), by (IDCNTRY) 

gen yexpcr=TB_WORKEXP-yexpc 

 

gen countries=. 

replace countries=1 if IDCNTRY==152 

replace countries=2 if IDCNTRY==170 

replace countries=3 if IDCNTRY==484 

 

global svy_practices cm_svy ses_svy dis_svy qsm_svy sce_svy 

foreach var in $svy_practices{ 

*drop yhat4_`var' `var'_4 

mixed `var' SQA03 agegrandc m_prof sesrandc TB_FEMALE TB_WORKEXP 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL , /// 

|| IDCNTRY: sesrc yexpcr || T_ID: sesrandc TB_WORKEXP normal PRIVATE, reml 

estat icc 

estimates store  `var'_4 

predict yhat4_`var', fitted 

statsby inter_4`var'=_b[_cons] slope`var'4l=_b[sesrandc], by (IDCNTRY): mixed asru SQA03 

agegrandc m_prof sesrandc TB_FEMALE TB_WORKEXP TB_EDUTEACH mastersplus 

CLASS_SIZE_FULL , /// 

bysort IDCNTRY:  gen `var'_4=_b[_cons] + _b[sesrandc]*sesrandc 

} 

 

global svy_practices ses_svy dis_svy qsm_svy sce_svy 

foreach var in $svy_practices { 
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statsby inter_4_`var'=_b[_cons] slope_`var'_4l=_b[sesrandc], by (IDCNTRY) 

saving(final1_`var'): mixed `var' SQA03 agegrandc m_prof sesrandc TB_FEMALE 

TB_WORKEXP TB_EDUTEACH mastersplus CLASS_SIZE_FULL , /// 

|| T_ID: sesrandc TB_WORKEXP normal, reml 

sort IDCNTRY 

merge m:1 IDCNTRY using final1_`var' 

drop _merge 

generate predef_final1_`var'=inter_4_`var' + slope_`var'_4l*sesrandc 

sort IDCNTRY sesrandc 

} 

 

 

mixed mixed asru SQA03 agegrandc m_prof sesrandc TB_FEMALE TB_WORKEXP 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL , /// 

|| IDCNTRY: sesrc yexpcr || T_ID: sesrandc TB_WORKEXP normal, reml 

estat icc 

estimates store  asru_4 

predict yhat4_asru, fitted 

 

drop _merge 

statsby inter_4_asru=_b[_cons] slopeasru4l=_b[sesrandc], by (IDCNTRY) saving(final1_asru): 

mixed asru SQA03 agegrandc m_prof sesrandc TB_FEMALE TB_WORKEXP 

TB_EDUTEACH mastersplus CLASS_SIZE_FULL , /// 

|| T_ID: sesrandc TB_WORKEXP normal, reml 

sort IDCNTRY 

merge m:1 IDCNTRY using final1_asru 

drop _merge 

generate predef_asru= inter_4_asru + slopeasru4l*sesrandc 

sort IDCNTRY sesrandc 

 

** 

  



 

 187 

Appendix H 

Modification Indices for Measurement Invariance Model: Observations 

Number of groups: 3 

Free 

Parameters 108          

 N 284 Chi-Square 1058.23***         

Chi 98 RMSEA 0.12***         

Col 83 CFI 0.56         

Mex 103 SRMR 0.17         

Modification Indices Min Value   10         

Group Chi  MI EPC Group Col  MI EPC Group Mex MI EPC 

ON/BY Statements    ON/BY Statements    ON/BY Statements    

ROUTINES ON F1 999.0 0.0 ROUTINES ON F1 999.0 0.0 MONIT ON F3 17.6 0.6 

RESPECT ON F1 18.9 0.3 RESPECT ON F1 10.9 0.8 DISR ON F2 23.3 -0.5 

          ENGAGE ON F3 11.8 0.4 

ON Statements 

F1 ON ROUTINES 10.4 -0.1 F1 ON ROUTINES 20.0 0.1 F2 ON ROUTINES 31.9 -0.1 

F1 ON MONIT_ME 13.1 -0.1 F1 ON MONIT_ME 19.6 0.1 F2 ON MONIT_ME 35.0 -0.1 

F1 ON DISR_MEA 10.7 -0.1 F1 ON DISR_MEA 20.1 0.1 F2 ON DISR_MEA 36.3 -0.1 

F1 ON ENWARM_M 13.1 -0.1 F1 ON RESP_MEA 25.6 0.1 F2 ON RESP_MEA 34.2 -0.1 

F1 ON RISK_MEA 10.8 -0.1 F1 ON ENWARM_M 13.0 0.1 F2 ON ENWARM_M 34.9 -0.1 

F1 ON QUEST_ME 12.9 -0.1 F1 ON RISK_MEA 20.6 0.1 F2 ON RISK_MEA 34.8 -0.1 

F1 ON EXPL_MEA 10.1 -0.1 F1 ON DISC_MEA 19.1 0.1 F2 ON DISC_MEA 30.0 -0.2 

F1 ON CONNECT_ 10.6 -0.2 F1 ON QUEST_ME 18.0 0.1 F2 ON QUEST_ME 39.4 -0.2 

F1 ON PATTERN_ 10.8 -0.2 F1 ON EXPL_MEA 23.0 0.1 F2 ON EXPL_MEA 32.9 -0.2 

F1 ON MULTIPLE 11.5 -0.2 F1 ON CONNECT_ 19.7 0.2 F2 ON CONNECT_ 42.0 -0.2 

F1 ON PROCEDUR 12.8 -0.2 F1 ON PATTERN_ 16.6 0.2 F2 ON PATTERN_ 31.2 -0.2 

F1 ON ELICIT_M 10.7 -0.1 F1 ON CLARITY_ 22.1 0.1 F2 ON CLARITY_ 33.2 -0.1 

F1 ON FEEDBACK 11.2 -0.2 F1 ON ENGAGE_M 15.9 0.2 F2 ON ENGAGE_M 37.4 -0.2 

F2 ON ROUTINES 22.7 0.1 F1 ON MULTIPLE 11.8 0.2 F2 ON MULTIPLE 27.8 -0.2 
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F2 ON MONIT_ME 22.2 0.1 F1 ON PROCEDUR 14.7 0.1 F2 ON PROCEDUR 30.4 -0.2 

F2 ON DISR_MEA 21.8 0.1 F1 ON ELICIT_M 19.4 0.1 F2 ON ELICIT_M 32.6 -0.1 

F2 ON RESP_MEA 24.9 0.1 F1 ON FEEDBACK 15.8 0.1 F2 ON FEEDBACK 26.4 -0.2 

F2 ON ENWARM_M 22.5 0.1 F1 ON ALIGN_ME 19.0 0.1 F2 ON ALIGN_ME 32.8 -0.1 

F2 ON RISK_MEA 22.1 0.1 F3 ON ROUTINES 11.5 -0.0 F3 ON ROUTINES 29.1 0.1 

F2 ON DISC_MEA 23.3 0.1 F3 ON DISR_MEA 10.3 -0.0 F3 ON MONIT_ME 37.0 0.1 

F2 ON QUEST_ME 20.5 0.1 F3 ON RESP_MEA 10.0 -0.0 F3 ON DISR_MEA 30.6 0.1 

F2 ON EXPL_MEA 20.6 0.1 F3 ON ENWARM_M 12.9 -0.1 F3 ON RESP_MEA 28.4 0.1 

F2 ON CONNECT_ 16.4 0.1 F3 ON RISK_MEA 10.6 -0.0 F3 ON ENWARM_M 32.2 0.1 

F2 ON PATTERN_ 17.8 0.2 F3 ON EXPL_MEA 10.4 -0.1 F3 ON RISK_MEA 29.8 0.1 

F2 ON CLARITY_ 23.8 0.1 F3 ON CONNECT_ 12.7 -0.1 F3 ON DISC_MEA 29.5 0.1 

F2 ON ENGAGE_M 11.0 0.1 F3 ON PATTERN_ 11.2 -0.1 F3 ON QUEST_ME 30.8 0.1 

F2 ON MULTIPLE 18.5 0.2 F3 ON CLARITY_ 11.1 -0.0 F3 ON EXPL_MEA 29.9 0.1 

F2 ON PROCEDUR 17.4 0.1 F3 ON ENGAGE_M 13.8 -0.1 F3 ON CONNECT_ 39.5 0.1 

F2 ON ELICIT_M 23.7 0.1 F3 ON MULTIPLE 16.0 -0.1 F3 ON PATTERN_ 37.5 0.2 

F2 ON FEEDBACK 20.9 0.2 F3 ON ELICIT_M 10.1 -0.1 F3 ON CLARITY_ 29.4 0.1 

F2 ON ALIGN_ME 27.2 0.1 F3 ON ALIGN_ME 11.3 -0.1 F3 ON ENGAGE_M 42.9 0.2 

          F3 ON MULTIPLE 35.0 0.2 

          F3 ON PROCEDUR 29.7 0.1 

          F3 ON ELICIT_M 28.6 0.1 

          F3 ON FEEDBACK 25.1 0.1 

          F3 ON ALIGN_ME 29.1 0.1 

WITH 

Statements 

DISR_MEA WITH F1 999 0.0 ROUTINES WITH F1 999 0.0 MONIT_ME WITH F3 13.5 0.1 

RESP_MEA WITH F1 20.2 0.2 RESP_MEA WITH F1 11.1 0.1 RESP_MEA WITH F1 11.7 0.1 

RISK_MEA WITH F2 999 0.0 RISK_MEA WITH F2 999 0.0 ENGAGE_M WITH F3 15.9 0.1 

CLARITY_ WITH F1 10.3 0.1 RISK_MEA WITH F3 999 0.0      

ENGAGE_M WITH F2 10.5 -0.1           
Means/Intercepts/Thresholds 



 

 189 

 F1  11.5 -0.3  F1  20.0 0.3  F2  35.1 -0.3 

 F2  22.6 0.3  F3  10.9 -0.1  F3  31.0 0.2 

Note: only modification indices on and within factors and their intercepts are shown for simplicity. 



 

 190 

Appendix I 

Modification Indices for Measurement Invariance Model: Student Ratings 

Chile     Colombia     Mexico     

   M.I  E.P.C.    M.I  E.P.C.    M.I  E.P.C. 

F1 BY SQA18E 35.159 -0.557 F1 BY SQA18E 79.962 -1.051 F1 BY SQA18C 24.226 0.735 

F1 BY SQA18H 19.453 0.511 F1 BY SQA18F 12.262 0.519 F1 BY SQA18F 30.167 0.806 

F1 BY SQA18K 29.325 -0.681 F1 BY SQA19D 49.184 -0.988 F1 BY SQA19A 21.795 0.649 

F1 BY SQA19A 12.721 0.415 F1 BY SQA19E 12.386 0.464 F1 BY SQA19D 27.816 -0.629 

F1 BY SQA19D 11.013 0.33 F1 BY SQA20A 103.519 -1.692 F1 BY SQA19E 32.532 0.716 

F1 BY SQA19E 27.312 0.571 F1 BY SQA20B 50.926 -1.09 F1 BY SQA20A 20.777 0.547 

F1 BY SQA20B 29.234 0.162 F1 BY SQA20C 37.935 -0.868 F1 BY SQA21C 12.576 0.503 

F1 BY SQA20C 16.067 0.114 F1 BY SQA20E 10.707 0.496 F1 BY SQA22B 12.609 -0.529 

F1 BY SQA20H 30.264 0.204 F1 BY SQA20H 41.194 -0.418 F2 BY SQA18C 49.688 0.332 

F1 BY SQA21D 12.375 -0.4 F1 BY SQA22F 14.037 -0.613 F2 BY SQA18F 28.437 0.209 

F1 BY SQA22E 12.115 -0.409 F2 BY SQA18C 16.009 -0.18 F2 BY SQA18G 10.188 -0.103 

F2 BY SQA18B 32.8 -0.02 F2 BY SQA18E 84.582 -0.242 F2 BY SQA22I 19.998 0.163 

F2 BY SQA18E 43.353 -0.153 F2 BY SQA18F 12.418 0.122 F3 BY SQA18A 84.232 0.724 

F2 BY SQA18G 11.21 -0.091 F2 BY SQA18H 12.607 0.118 F3 BY SQA18B 89.348 0.644 

F2 BY SQA18H 34.362 0.182 F2 BY SQA19D 35.662 -0.174 F3 BY SQA18C 125.024 0.86 

F2 BY SQA18K 20.894 -0.013 F2 BY SQA20A 114.648 -0.397 F3 BY SQA18D 52.987 0.504 

F2 BY SQA19D 49.275 0.038 F2 BY SQA20B 50.983 -0.262 F3 BY SQA18F 10.59 0.406 

F2 BY SQA20A 32.465 -0.131 F2 BY SQA20C 37.48 -0.203 F3 BY SQA18H 12.296 -0.482 

F2 BY SQA20B 18.698 -0.104 F2 BY SQA20H 38.147 -0.11 F3 BY SQA18J 63.005 0.538 

F2 BY SQA20H 18.049 0.059 F2 BY SQA22F 17.715 -0.167 F3 BY SQA18K 89.587 0.437 

F2 BY SQA20J 25.929 0.122 F2 BY SQA22H 11.027 -0.132 F3 BY SQA20B 11.782 -0.259 

F2 BY SQA22F 12.803 0.008 F3 BY SQA18B 40.972 0.482 F3 BY SQA20H 10.299 -0.133 

F3 BY SQA18D 53.679 0.579 F3 BY SQA18D 10.198 0.253 F3 BY SQA21D 11.193 -0.277 

F3 BY SQA18I 62.313 0.612 F3 BY SQA18I 12.905 0.262 F3 BY SQA21E 12.923 -0.278 
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F3 BY SQA18J 131.396 0.797 F3 BY SQA18J 29.41 0.315 F3 BY SQA21F 16.991 -0.351 

F3 BY SQA18K 63.657 0.674 F3 BY SQA18K 58.422 0.386 F3 BY SQA21G 13.739 -0.296 

F3 BY SQA19C 15.331 0.329 F3 BY SQA20A 79.571 -0.99 F3 BY SQA21J 14.007 0.328 

F3 BY SQA19D 84.29 0.572 F3 BY SQA20B 58.341 -0.831 F3 BY SQA22F 44.834 -0.564 

F3 BY SQA20A 31.403 -0.356 F3 BY SQA20C 44.711 -0.661 F3 BY SQA22G 10.548 -0.233 

F3 BY SQA20B 20.139 -0.298 F3 BY SQA20H 56.834 -0.435 F3 BY SQA22H 40.105 -0.48 

F3 BY SQA20J 21.253 0.297 F3 BY SQA21J 19.265 0.419      

F3 BY SQA21D 12.921 -0.33 F3 BY SQA22F 41.377 -0.609      

F3 BY SQA21G 10.013 -0.269 F3 BY SQA22H 30.848 -0.528      

F3 BY SQA21J 15.285 0.305 F3 BY SQA22I 21.897 -0.395      

F3 BY SQA22B 16.09 -0.365           

F3 BY SQA22C 14.8 -0.336           

F3 BY SQA22E 13.801 -0.335           

F3 BY SQA22H 12.818 -0.284           

F3 BY SQA22I 35.14 -0.478           
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Appendix J 

Regression results for 2L models for each country 

Chile 

Chile CM SES DIS QSM SCE ASRU 

Constant 2.63*** 3.21*** 3.24*** 3.99*** 2.91*** 3.49*** 

Level 1             

Female student 0.01 0.04 -0.02 0.02 -0.05** -0.01 

Student's age -0.01 -0.04 0.02 0.02 -0.02 -0.04* 

Mother's higher 

ed -(0.01) -0.03 0.00 -0.05 0.00 -0.03 

Resources at 

home 0.00 0.00 -0.01 -0.01* 0.00 -0.01 

Level 2              

Female teacher -0.01 0.02 0.00 -0.03 0.01 0.03 

Years of teaching 

experience 0.00 -0.01*** -0.01 -0.01*** -0.01*** -0.01*** 

Specific math 

training 0.05 0.06 -0.01 -0.05 0.02 0.00 

Teachers with 

master's degree 

(or higher) 0.02 -0.02 -0.02 -0.02 0.00 -0.03 

Class size 0.00 0.00 -0.01 0.00 0.00 0.00 

Private school 0.00 0.21** 0.20 0.05 0.28*** 0.19* 

Random Parameters and Variances 

Wald statistic 6.97 26.58*** 21.51** 26.73*** 34.64*** 21.67** 

Residual  0.07 0.26 0.32 0.33 0.30 0.3 

Classroom/School 

                    

0.02  

                    

0.05  

                    

0.04  

                    

0.07  

                    

0.03  

                    

0.05  

 

  



 

 193 

Colombia 

Col CM SES DIS QSM SCE ASRU 

Constant 2.83*** 3.20*** 3.03*** 3.17*** 2.75*** 3.05*** 

Level 1             

Female student 0.00 0.04** 0.05* 0.04 -0.05** 0.03 

Student's age 0.00 -0.01 0.03** 0.01 0.03** -0.01 

Mother's higher 

ed 
0.00 0.00 0.04 0.02 0.05 0.00 

Resources at 

home 
0.00 0.01 0.00 0.00 0.00 0.00 

Level 2              

Female teacher -0.05 -0.04 -0.01 -0.06 0.02 -0.05 

Years of teaching 

experience 
0.00 -0.01** -0.01* 0.00 0.00 -0.01** 

Specific math 

training 
-0.03 -0.14** -0.12* -0.12* -0.10** 0.11** 

Teachers with 

master's degree 

(or higher) 

0.02 0.04 0.01 0.05 0.03 0.00 

Class size -0.01*** 0.00 0.00 0.00 0.00 0.00 

Private school 0.01 -0.06 -0.11 -0.10 -0.03 -0.10 

Random Parameters and Variances 

Wald statistic 14.67 22.04** 18.23* 10.72 21.36** 17.82* 

Residual  0.08 0.18 0.32 0.31 0.26 0.2 

Classroom/Schoo

l 

                      

0.01  

                    

0.03  

                    

0.04  

                    

0.05  

                    

0.01  

                    

0.03  
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Mexico 

Mex CM SES DIS QSM SCE ASRU 

Constant 2.46*** 2.95*** 2.90*** 3.14*** 2.69*** 3.02*** 

Level 1       

Female student 0.04*** 0.07*** 0.01 0.02 -0.03 0.01 

Student's age -0.03** -0.02 0.02 0.02 0.03 -0.01 

Mother's higher 

ed 
0.01 0.00 -0.01 0.02 0.03 0.02 

Resources at 

home 
0.00 0.00 0.00 -0.01 0.01 0.00 

Level 2       

Female teacher 0.04 0.12*** 0.11** 0.09 0.07 0.08* 

Years of teaching 

experience 
0.00 -0.01** 0.00 -0.01 0.00 -0.01*** 

Specific math 

training 
0.04 0.06 0.06 0.05 0.03 0.03 

Teachers with 

master's degree 

(or higher) 

0.01 0.06 0.05 0.10 0.07 0.07 

Class size 0.00 0.00 0.01 0.00 0.00 0.00 

Private school -0.02 0.01 -0.09 -0.06 -0.02 -0.04 

Random Parameters and Variances 

Wald statistic 24.44*** 36.18*** 22.79** 17.73* 13.54 28.08*** 

Residual 0.08 0.2 0.31 0.37 0.30 0.25 

Classroom/School 0.01 0.02 0.03 0.06 0.03 0.03 
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