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Abstract 

This study examined personal and contextual variables related to the teaching 

performance of a sample of elementary public school teachers in Chile using hierarchical 

linear modeling. Teaching performance was measured by a national, standards-based, 

standardized system. We found that the individual teacher level accounts for the largest 

share of the variance and that more variance was attributable to differences between 

municipalities than to differences between schools. Characteristics such as teacher 

experience, certification of excellence, type of initial training, teachers´ self-efficacy 

perception and the educational expectations they hold for their students were significant 

predictors at the teacher level. The most important contextual variables are the number of 

certified teachers at school and the proportion of municipal income spent in education.   
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Introduction and Scholarly Significance 

There is an ample international consensus on the importance of teacher quality for 

student learning (Gordon, Kane, & Steiger, 2006; McCaffrey, Lockwood, Koretz, & 

Hamilton, 2003; Nye, Konstantopoulos, & Hedges, 2004). However, research so far has 

had only limited success at pinpointing the exact characteristics of a good teacher, as well 

as important contextual factors that are related to good teacher performance.  

The consolidation of the Chilean National Evaluation System (NTES), together 

with the development of multilevel models, allow us to analyze the relationship between 

teacher performance and teacher, school and municipality (school district) characteristics. 

The information we have available in Chile about teacher characteristics and performance 

combined with information at the classroom, school and municipality levels shed light on 

the relative importance of teacher training, continuing education and self-perceptions, 

school characteristics such as resources, size, rurality and socioeconomic level, and 

municipality financial capacity. An adequate understanding of these relationships permit 

policy makers to improve decisions related to funding and support of schools, as well as 

design and implementation of teacher education. 

The research presented in this paper differs from similar studies conducted in the 

United States in the use of a standardized measure of teacher quality based on 

professional standards (Archibald, 2007; Danielson, 1996; Odden, 2004). Chile is a 

pioneer at establishing professional teaching standards at the national level through a 

participatory process and at measuring teacher performance in a standardized way using a 

set of instruments (CPEIP, 2005a, 2005b; Ministerio de Educacion, 2004).  
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This research is relevant not only to advance our understanding of teacher 

performance but also to look into equity aspects of the educational system. Often teachers 

attribute their poor performance to the poor working conditions outside their control, 

especially when working in vulnerable contexts. This paper looks at how those claims are 

supported by the empirical evidence accumulated in Chile.  

 

Description of Chile’s Teacher Evaluation System 

The NTES was introduced by the Ministry of Education in 2003, and since 2005 

is mandatory for teachers in municipal schools nation-wide. Performance standards 

guiding the evaluation have been defined, officially endorsed, published and widely 

disseminated as the “Marco Para la Buena Enseñanza [Guidelines for Good Teaching]” 

(Ministerio de Educacion, 2004; Ministerio de Educacion Departamento Jurídico, 2004). 

The NTES is a high-stakes evaluation system used to reward and sanction about 71,000 

teachers working in the public education sector. Those teachers who are found to be high-

performing are eligible for an increase in salary, while low-performing teachers are 

subject to mandatory professional development, and – if evaluated “unsatisfactory” in 

three consecutive years – loss of employment. Evaluation methods include 1) portfolio 

assessment comprising a written part and a videotaped lesson, 2) supervisor assessment, 

3) peer interview, and 4) self-assessment.1  

 

                                                 
1For more details on the development of the teacher evaluation system, its characteristics and underlying 
theory see Avalos and Assael (2007), Manzi, Preiss, González, Flotts & Sun (2008) or Taut, Santelices & 
Thibaut (2008).  



CONTEXTUAL AND PERSONAL VARIABLES IN EXPLAINING TEACHER 
PERFORMANCE IN A STANDARDS-BASED MEASURE  

 5

Literature Review 

There is extensive research on teachers´ characteristics behind students´ learning 

but the conclusions are far from definite.  Two important reports recently examined the 

research on the relationship between teachers` characteristics and teachers` effectiveness 

as measured by student achievement and came to somewhat different conclusions.  The 

first report, by the Education Commission of the States (Allen, 2003), provides limited 

support for the conclusion that teachers’ pedagogical preparation can contribute to 

teachers` effectiveness and highlights the similarities between traditional and alternative 

preparation programs, while results are inconclusive as to the role of subject matter 

knowledge. Allen’s (2003) findings have been further supported by Rivkin, Hanushek & 

Kain (2005) who found that teachers have an important effect over math and reading 

achievement but that a very small portion of that effect can be explained by observed 

variables such as teachers’ education or experience. 

  The second report by Rice (2003) reviews literature about five measurable, 

policy-relevant teacher characteristics that reflect teacher quality: teacher experience, 

teacher preparation programs and degrees, type of teacher certification, specific 

coursework taken in preparation for the profession, and teachers' own test scores. While 

Allen finds limited evidence supporting their importance, Rice’s results back the 

importance of teacher certification, coursework in the subject area taught, pedagogical 

coursework, and teaching experience. These results are supported by the work of Nye et 

al. (2004), Akiba, LeTendre & Scriber (2007),  Wilson, Floden & Ferrini-Mundy (2001), 

Darling-Hammond, Berry & Thoreson (2001).  
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Students` sociodemographic variables, which are not easily modified by 

educational policy, have been shown to have a significant effect on students` 

performance, especially parents education and family income (Coleman, Campbell, 

Hobson, McPartland, Mood, Weinfield, & York, 1966). Following this line of research 

more recent studies have looked into the importance of students` SES on estimations of 

teacher effect with still indefinite results (Ballou, Sanders, & Wright, 2004; Nye et al., 

2004).2  

School, district and community variables (e.g., size, per pupil expenditure, 

number of children in free-reduced reduced lunch, median housing price) have been 

found to be related to teacher application probability in NBPTS studies and their effect 

has been conceptualized as having a direct effect on teacher´s workload and time 

available to spend on the certification process (Dan Goldhaber & Anthony, 2004). 

Most of the research conducted in the US has examined the effect of different 

variables, including teacher`s characteristics, on students´ performance in standardized 

tests. A different perspective is the one taken by studies that look at the effect of teacher, 

school and/or municipality characteristics on a direct measure of teacher performance. At 

least two studies have taken this approach using information from the NTES. A study by 

Eisenberg (2008) used a two-level hierarchical linear model and showed that most of the 

variance was attributable to the first level of analysis (teacher level), while only 12% of 

the variance was explained by the second level (municipality). Gender and postgraduate 

education showed a statistically significant association with teacher performance, but 

teacher-level variables explained only a limited portion of the variance. The 

                                                 
2 This literature has discussed the difficulties associated to controlling for students` SES because of the 
relationship between these variables and teacher quality (Clotfelter, Lad, & Vigdor, 2006). 
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socioeconomic level and the type of school system management were the most important 

municipal factors. 

Manzi et al. (2007) found that while only 10% of the NTES portfolio score 

variance was attributable to the school level, about 27% of the NTES peer evaluation 

score was attributable to this second level of analysis. At the teacher level the most 

important characteristics affecting teacher overall NTES performance were gender, in-

service training and the subject matter taught. 

 

Research Question 

The goal of this research is to use the information collected through the NTES to 

better understand the variables at the teacher and classroom levels as well as school and 

municipality levels that relate to teacher performance:  

1) What is the relative importance of the different levels of information included in 

the multilevel analysis, namely (a) teacher and classroom level information, (b) school 

characteristics and (c) municipality characteristics? 

2) What are the most important characteristics at each of the previous three levels 

explaining teacher quality as measured by the NTES?  

3) Are there differences in the relative importance of the three levels of analysis by 

teacher`s grade level and year of evaluation? 
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Data and Methodology 

Methodology 

This study improves on two previous studies conducted using data from the NTES 

by addressing methodologically the existence of the three nested levels of information 

(teacher/classroom, school, municipality) and includes additional variables that may 

provide further insight into the determinants of teacher performance (teacher motivational 

elements, beliefs and self-efficacy perceptions as well as class characteristics). In these 

analyses teacher performance is used as the dependent variable with a continous score 

ranging from one to four (average of all instruments scores).  

The study employed multilevel or hierarchical linear modeling techniques to 

examine the effects of higher-level organizational units, such as school and 

municipalities, on teacher performance (Raudenbush & Bryk, 2002; Snijders & Bosker, 

1999).  Specifically, a three-level random-intercept model was estimated using the 

maximum likelihood approach implemented in SAS.   See appendix 1 for more details on 

the methodology.  

Data Sources and Sample 

The data analyzed came from four different sources: (a) the Chilean National 

Teacher Evaluation System (NTES), (b) the Chilean National Standardized Student 

Assessment System (SIMCE), (c) the municipal information system (SINIM) and (d) the 

Pedagogical Excellence Certification Program (AEP). Because of the matching of 

information the final sample included 2,436 teachers from 4th, 8th and 10th grade nested in 
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1,662 schools and 282 municipalities. The mean number of teachers per school was 1.47 

and on average there were 5.89 schools per municipality. 

Information on teacher performance and teacher-level characteristics (collected 

through a questionnaire) for 2006, 2007 and 2008 came from the NTES.  Individual 

teacher certification data came directly from the program for the years between 2002 and 

2008. Information about the classroom and school came from the teacher and parent 

questionnaires that are part of the SIMCE. These assessments are mandatory for all 4th, 

8th and 10th graders in the country and tests students in the areas of mathematics, 

language and sciences. Additionally, parents and teachers must fill out questionnaires 

about sociodemographic variables of interest. Questionnaires from 2006 (4th grade), 2007 

(4th and 8th grade) and 2008 (4th and 10th grade) were used. The municipal information 

system (SINIM) contains financial and educational indicators at the municipal level and 

is compiled by the Office of Regional Development of the Chilean Government 

(Subsecretaría de Desarrollo Regional y Administrativo, Ministerio del Interior). 

Information from 2005 was used.  

Analyses 

A general conditional hierarchical –level model was estimated in a sample of 

teachers evaluated between 2006 and 2008. The variables included in the conditional 

model are based on the findings from previous studies. For details on the variables 

included at the teacher, school and municipality levels in the model see appendix 2. 

Additionally and in order to analyze whether sample size, grade level and year of 

evaluation had any effect in the relative importance of the municipality, school and 

teacher level, we assessed the unconditional model in each subgroup of 4th, 8th and 10th 
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grade teachers evaluated by NTES in 2006, 2007 and 2008 and in the subsamples of 

those whose students took the SIMCE in those same years. The same conditional model 

estimated in the aggregated sample was assessed in these latter subgroups as well.  

The analysis by subsamples also allowed us to explore the importance of a few 

variables that were only available for some of these subgroups and that touched on issues 

of school leadership, school evaluation procedures and information use. 

 

Results 

The results from the unconditional model (see Table 1) show that the three levels  

considered (teacher, school and municipality) are important to explain teachers´ 

performance in the NTES. The largest portion of the variance is associated to the 

individual level (77%), and in this sample, the municipality is more important than the 

school level (15% versus 9% of the variance).3  

The conditional model results show that the variables included explain some of 

the teachers´ performance in the NTES. The reduction in the prediction error is 14% and 

the -2 log likelihood drops from 499.1 in the unconditional model to 156.1 in the 

conditional model. Similar improvements are observed in the AIC, AICC and BIC 

indices, which control for the number of variables included in the model. However, there 

is an important portion of the variance that remains to be explained.   

The model was able to reduce the variance of the school level and the 

municipality level with a handful of variables (5 variables at the school level and 4 at the 

municipality level). The reduction in variance is proportionally larger at these two levels 

                                                 
3 The unconditional and conditional models were estimated using the cases in which there were 2 or more 
teachers per school (n= 1297) and similar results were observed in terms of variance composition and the 
statistical significance of individual variables. 
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than at the individual teacher level (49% at the school level, 19% at the municipality level 

and 9% at the teacher level), and although there are contextual variables included at the 

teacher level of analysis (e.g., characteristics of the class), the conditional model does a 

relatively better job at explaining the role of context in teacher performance at the school 

and municipal levels.  For details on the statistical significance of individual variables see 

appendix 3.  

Table 1. Estimation of the Hierarchical Linear Model 
 Unconditional Model Conditional Model 

Random Effects 
Coefficient 

Standard 
Error 

Z Value Pr (Z) Coefficient 
Standard 

Error 
Z Value Pr (Z) 

  Level-three variance (ϕ2) 0.0113 0.0020 5.54 0.0000 0.0091 0.0017 5.2600 <.0001 
  Level-two variance (π2) 0.0069 0.0024 2.89 0.0019 0.0035 0.0021 1.7000 0.0446 
  Level-one variance (σ2) 0.0595 0.0027 22.06 0.0000 0.0541 0.0024 22.2300 <.0001 
  Deviance 0.0776    0.0667    

Deviance Composition         
  Level three 14.57%    13.7%    
  Level two 8.85%    5.2%    
  Level one 76.58%    81.1%    

Intraclass Correlations         
   Teachers within municipality  

ICC 14.57%  
  

13.7% 
   

   Teachers within school and  
within municipality ICC 23.42%  

  
18.9% 

   

   Schools in municipality ICC 62.20%    72.4%    

Model Fit Indices         
  -2 Log Likelihood 499.1    156.1    
  AIC  507.0    238.1    
  AICC  507.1    239.5    
  BIC  521.6    287.4    

 
The estimation of the unconditional model in each subgroup of 4th, 8th and 10th 

grade teachers evaluated by NTES in 2006, 2007 and 2008 and in the subsamples of 

those whose students took the SIMCE in those same years showed (see appendix 4) that 

in these subsamples the proportion of variance explained by the school-level in the 

unconditional model tends to be larger than in the aggregated sample (9%) regardless of 

grade level, sample size and year of evaluation. In addition, in six of the eight subsamples 
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analyzed the school level variance is larger than the municipal level variance. Although 

this regularity could be an artifact of subsamples having fewer municipalities than the 

aggregated sample, we observe the phenomenon in subsamples of very different number 

of municipalities, teachers and schools (for example 4th grade 2006 and 10th grade 2008). 

In all subsamples, however, the teacher level consistently explains the largest portion of 

the unconditional model deviance. 

Results of the conditional model vary significantly by subsample (see appendix 

4). The reduction in the prediction of error ranges from 11.9% (4th grade 2006) to 41.3% 

(10th grade 2008). In addition the inclusion of the same covariates used in the aggregated 

sample reduces significantly the deviance in some levels of the grade levels analyzed but 

increases the deviance in others (for example we observe a reduction of 100% of the 

school-level deviance in the subsample of 2007 4th grade teachers but we also observe an 

increase in the municipal-level deviance from 0.0104 to 0.0128 in the 2008 4th grade 

subsample). For details on the statistical significance of individual variables see Table 6 

in appendix 4. 

The analysis of additional variables that were only available for some of these 

subgroups resulted in only a few being statistically significant at 5% significance level to 

and with an effect in the expected direction. These variables were the number of 

opportunities in which teachers analyzed their school’s national student standardized test 

(SIMCE) results (ß=0.022, p=0.032 in the 2007 4th grade subsample), whether teachers 

used library resources to prepare classes (ß=0.104, p=0.022 in the 2007 4th grade 

subsample) and the diversity of topics formally discussed at teachers meetings in school 

(ß=0.044, p=0.014 in the 2007 8th grade subsample). It is important to note that none of 
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following variables were statistically significant: clarity of the school’s mission, whether 

teachers knew their school standardized test results, whether the school held a mandatory 

analysis of the national standardized test results, whether they thought that knowing their 

students’ achievement level was helpful and the type and number of school-level teacher 

evaluation practices. 

 

Discussion 

While the teacher-level results were in line with our expectations, with the 

individual teacher level accounting for the lion’s share of the variance (77%), it was 

surprising to find that in this sample significantly more variance was attributable to 

differences between municipalities (15%) than to differences between schools (9%). 

Eisenberg (2008) found a similar percentage of explained variance at municipal level 

(12%), using a similar sample of teachers, but her analysis is less accurate than ours since 

it collapsed individual and school levels into one. In contrast, Valencia (2009) found that 

there was more variance attributable to the school (11%) than to the municipal level 

(8%). His study also used NTES data in a three-level model but included a larger sample 

and teachers teaching more subjects and grades (only 44% of his sample was comprised 

of elementary school teachers).  

In order to test the hypothesis that this difference in results could due to fact that 

the teaching practice of elementary school teachers is more strongly influenced by 

municipal-level contextual variables4, we studied the proportion of variance attributable 

to the municipal, school and teacher levels for different grade levels (see Table 5 in the 

                                                 
4 For example, special programs and guidance on teaching practices, than the practice of secondary school 
teachers, who may be more specialized, autonomous and independent of municipal-level policies.  
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appendix). The results do not support the hypothesis. The proportion of variance 

attributable to the municipal and school level varied significantly across years even 

within fourth grade teachers.  

  The relative success of the conditional three-level model at reducing the variance 

at the school and municipal levels contrasts with the small reduction of score variance 

observed at the teacher level despite the inclusion of standard teacher background and 

psychological variables such as expectations and self-efficacy.  These results confirm 

previous research as to the idiosyncratic nature of teacher effects (Podgursky & Springer, 

2007).  

Significant predictors of teacher performance at the teacher level were in line with 

research conducted in the United States and our expectations, most of which are 

especially relevant for the Chilean educational policy context, for example, whether the 

teacher holds a certification of excellence or whether the teacher received initial training 

via a traditional teacher education program versus a continuing education program. Most 

interesting, however, are the results regarding teacher beliefs, which have rarely been 

empirically related to teacher performance at larger scale (Palardy & Rumberger, 2008). 

Our study found that teachers’ expectations regarding their students’ maximum level of 

schooling significantly predicted her own performance, and that her self-efficacy 

perception was even more significant (Bandura, 1997; Coll, 2001).  

In terms of contextual variables, typical socioeconomic variables characterizing a 

class´ and school’s vulnerability important in most research conducted in the United 

States were not important predictors of teacher performance in Chile. However the 

number of certified teachers at school, which could be interpreted as a positive peer 
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effect, was a very important predictor (for similar results using NBPTS certification data, 

see Goldhaber, Perry & Anthony, (2004) ). 

At municipal level we expected to observe economies of scale in the 

administration of school systems and, thus, better teacher performance in larger 

municipalities, but we observe the contrary. These may indicate that larger municipalities 

included in the sample show non-optimal ratios of children to school and/or classroom 

(Gallego, Rodriguez, & Sauma, 2010).  Also contrary to our initial expectation, the 

relationship between the proportion of municipal resources spent on education and 

teachers` performance is negative. We hypothesize that municipalities with poorer 

educational performance have non-optimal children-to-school ratios and more expensive 

teacher staff (seniority is rewarded with per contract-hour salary increase and a 

corresponding decrease in the time they need spent in the classroom), which forces them 

to spend more of their budget on education. None of these two variables were important 

in Valencia´s work.  

The role of the individual, school and municipal level vary significantly at 

explaining teacher performance by grade and year of evaluation.  In addition, most of the 

variables that were statistically significant in the aggregated sample were also significant 

in at least two of the other subsamples and the sign of the relationship were also similar. 

However different variables were significant in different grade levels: gender, teacher`s 

self-perception of efficacy, parents expectations about the maximum level of schooling 

their child would attain and the number of teachers with excellency certification were 

important among 4th grade teachers. At the same time, studying in a full/time regimen 

and the availability of technological resources mattered only among 8th and 10th grade 
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teachers but not among 4th grade teachers.  Other teacher’s and municipal`s 

characteristics such as continuing education, his/hers years of experience, his/hers 

expectations of students’ maximum years of schooling and his/her certification of 

excellence as well as the municipal contribution over total educational income of 

municipality were statistically significant in some of the 4th grade subsamples as well as 

in the 8th or 10th grade subsamples. 

Conclusion 

In summary this research shows that contextual factors play an important role at 

explaining teacher performance with differences between municipalities explaining more 

than differences between schools. The most important contextual variables are the 

number of certified teachers at school, the number of students who attend school in a 

given municipality and the proportion of municipal income spent in education. Most of 

the variance associated to teacher performance, however, occurs at the individual teacher 

level and variables included in the model do only a limited job at explaining it. 
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Appendix 1 
 

Methodological Details 

Multilevel modeling enables researchers to partition the variation in any outcome 

variable of interest – in our case, score in the Chilean NTES – into within-group and 

between-group components. 

We computed model fit indices, intraclass correlations, regression coefficients for 

fixed and random effects, p-values and effect size estimations for the unconditional and 

conditional model. The effect sizes were estimated evaluating each coefficient at the 

different levels of the variable, then calculating the different between these levels and 

dividing that difference by the standard deviation of the dependent variable (teacher 

performance). When the variable was continuous the coefficients were evaluated at the 

variables´ mean and maximum value. 
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Appendix 2 

Explanatory Variables and Descriptive Statistics 

Tables 2 and 3 present the explanatory variables included in the model. Table 1 

focus on the definition and descriptive statistics of nominal and ordinal variables and 

Table 2 provides details on the continuous variables. 

Table 2. Descriptive Statistics for Nominal and Ordinal Variables, and their Sources, 

n=2,436. 

Variable Level N % Source* 
Teacher-level variables       

Gender 0 Male 633 26.0% NTES 
  1 Female 1803 74.0% NTES 

Institution where teacher 
education was obtained 

0 Other (Technical Institutions) 
236 9.7% 

 

  1 Normal School 234 9.6%  
  2 University 1966 80.7%  

Type of study regimen at this 
institution 

0 Other 
929 38.1% 

NTES 

  1 Full-time 1507 61.9%  
Continuing education (e.g., 
Masters degree, PhD) 

0 No 
1321 54.2% 

NTES 

  1 Yes 1115 45.8%  
Participation in professional 
development courses (so-
called PPF) 

0 No 
1030 42.3% 

NTES 

  1 Yes 1406 57.7%  
Grade level and subject 
taught 

1 Language 8th grade 
119 4.9% 

NTES 

  2 Math 8th grade 154 6.3%  
  3 Natural Sciences 8th grade 55 2.3%  
  4 Social Sciences 8th grade 109 4.5%  
 5 Language 10th grade 87 3.6%  
 6 Math 10th grade 41 1.7%  
  0 Generalist 4th grade 1871 76.8%  

Intentions regarding future 
job prospects 

1 Continuing as a classroom teacher 
2041 83.8% 

NTES 

  2 Leaving the classroom 254 10.4%  
  3 Leaving the field of education 49 2.0%  
  4 Doesn’t know or no response 92 3.8%  

Teacher’s classroom has 
library 

0 No 
1054 43.3% 

NTES 

  1 Yes 1382 56.7%  
Teacher works in more than    
one school 

0 No 
2220 91.1% 

NTES 

  1 Yes 216 8.9%  
  Certification of excellence 0 Without certification of excellence 2346 96.3% AEP 
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(2002-2006) 
  1 Holds certification of excellence 90 3.7%  
School-level variables     
  Rurality 0 Rural 740 30.4% SIMCE 

  1 Urban 1696 69.6%  
Number of teachers holding  
certification of excellence in 
school 

0 School has no certified teachers 
1833 75.2% 

AEP  

  1 School has one certified teacher 419 17.2%  
  2 School has two certified teachers 119 4.9%  

  
3 School has three or more certified 
teachers 65 2.7% 

 

Municipality-level variable     
  Type of school administration 0 Private 837 34.4% SINIM  
  1 Public 1599 65.6%  
 

*Databases and corresponding years: SINIM 2005; SIMCE 2006-2008; NTES 2006-

2008; AEP 2002-2008 
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Table 3. Descriptive Statistics for Continuous Variables and their Sources, n=2,436. 
 

Variable 
 

Mean 
Standard 
Deviation 

Min Max Source* 

Teacher-level variables      
Years of teaching experience 20.6 11.6 1.0 50.0 NTES  
Expectations of maximum years of schooling of 
teacher’s students 13.6 2.6 4.0 17.0 

NTES  

Content coverage (1=content not taught yet; to 
4=content fully taught) 3.1 0.4 1.0 4.0 

SIMCE Teacher 
Survey 

Perception of self-efficacy teaching a subject 
(1=not well-prepared; to 3=very well-prepared) 2.7 0.4 1.3 3.0 

SIMCE Teacher 
Survey 

Number of students in classroom 27.8 11.3 1.0 48.0 NTES  
Class parents mean level of education (maximum 
of father or mother) in years 10.4 1.8 4.0 17.1 

SIMCE Teacher 
Survey 

Class mean family income (in thousands of CHP) 
189.3 93.9 50.0 1029.3 

SIMCE Parent 
Survey 

Mean class expectations of parents about 
maximum years of schooling of their child 14.1 1.5 7.3 19.0 

SIMCE Parent 
Survey 

School-level variables      
Mean school socioeconomic level (2005-2007) 2.1 0.7 1.0 4.0 SIMCE  
School’s technology resources 85.1 19.1 0.0 100.0 NTES 
School’s pedagogical resources 43.8 24.3 0.0 100.0 NTES 

Municipality-level variables      
Number of students enrolled at beginning of 
school year 12.6 10.7 0.2 44.2 

SINIM  

Percentage of people living in poverty 20.9 9.1 0.4 58.3 SINIM 
Municipal contribution over total educational 
income of municipality 9.4 9.7 0.0 70.1 

SINIM  

 

*Databases and corresponding years: SINIM 2005; SIMCE 2006-2008; NTES 2006-2008 
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Appendix 3 

Estimation of the Conditional Three-level Model 

Several of the variables included in the conditional model resulted to be 

statistically significant at a 5% confidence level (see Table 4). At the teacher level we 

observe that females have a better performance than males (0.18 standard deviations), 

teachers who studied in technical institutions (not universities) have a performance of 

almost 0.20 standard deviation below those teachers who received initial education at 

universities5, while teachers who studied in a full-time regimen performed 0.2 standard 

deviation better than those who studied at night. Teachers who hold a certificate, a 

Masters degree or a PhD also performed better than the rest of the teachers (0.1 standard 

deviation) as did teachers with more experience in the classroom. Teachers who taught in 

eighth and tenth grade performed better than those teaching in fourth grade, especially 

those teaching Social Sciences in eight grade (0.24 standard deviation of better 

performance) and Language in tenth grade (0.3 standard deviations of better 

performance). 

 In addition we see that the higher the educational expectations that teachers hold 

of their students the better their performance (up to 0.1 standard deviation of teacher`s 

performance if we consider the difference between the mean and the maximum 

expectation). Having an AEP certification is the most important teacher-level 

characteristic (about 0.5 standard deviation). How prepared the teacher feels to teach the 

subject matter he or she is teaching (self-efficacy) matter in about 0.1 of a standard 

deviation. 

 
                                                 
5 This category does not include “normal schools”, a different type of teaching credentialing institution.  
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The following teacher-level variables were not statistically significant: job 

prospects, participating in professional development programs, how much of the 

curriculum she/he has been able to cover and whether the teacher works at another school 

and whether he/she has an in-classroom library. 

Of the class characteristics, the only statistically significant variable was parents´ 

educational expectations of their child.  The class size, parents´ education and the 

family´s income were not statistically significant. These results go against our initial 

expectation. 

 At the school level the only statistically significant variables are the availability of 

technological resources and the number of AEP certified teachers at each school. This 

latter variable captures the positive effect that outstanding teachers may have in the 

school community.  The more certified teachers in a school the larger the peer effect 

observed (having 3 or more certified teacher has an impact of 0.3 standard deviations 

over having just 2 certified teachers in a school). The information about availability of 

pedagogical resources does not seem to be sensitive enough to provide relevant 

information. 

At the municipal level we observe that only the total number of students and the 

municipal contribution over total educational income of municipality are significant. 

Differences in the proportion of municipal income spent in education can amount to 0.5 

standard deviation of difference in teacher performance. The type of administration of the 

municipal school system and the proportion of poverty in the municipality are not 

statistically significant.  
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Table 4. Estimation of Fixed Effects of the Conditional Three-level Model 

Fixed Effects Coefficient Standard Error 
Degrees 
Freedom 

t-value Pr > |t| 

Intercept 2.055*** 0.085 277 24.08 0.000 

Teacher Characteristics      

Gender 0.050*** 0.012 2121 4.05 0.000 

Institution where teacher education was obtained      

   Other (Technical Institutions) -0.055** 0.018 219 -3.08 0.002 

   Normal School  0.028 0.020 219 1.40 0.164 

   University 0.000 . . . . 

Type of study regimen- Full-time 0.054*** 0.011 2121 4.75 0.000 

Continuing education –Yes 0.036** 0.010 2121 3.48 0.001 

Professional Development Courses-Yes 0.008 0.011 2121 0.76 0.446 

Years of teaching experience (quadratic) 0.000*** 0.000 2121 -4.85 0.000 

Grade level and Subject Taught      

  Language 8th grade 0.051* 0.024 377 2.18 0.030 

  Math 8th grade  0.053* 0.022 377 2.43 0.016 

  Natural Sciences 8th grade -0.006 0.034 377 -0.17 0.868 

  Social Sciences 8th grade  0.067** 0.025 377 2.66 0.008 

  Language 10th grade 0.082** 0.030 377 2.74 0.007 

  Math 10th grade  0.034 0.042 377 0.81 0.417 

Generalist 4th grade 0.000 . . . . 
Expectations of maximum years of schooling of 
teacher`s students 0.008*** 0.002 2121 3.57 0.000 

Intentions regarding future job prospects      

  Continuing as classroom teacher 0.001 0.027 218 0.04 0.969 

  Leaving the classroom 0.014 0.030 218 0.45 0.654 

  Leaving the field education -0.065 0.045 218 -1.44 0.151 

  Doesn´t know or no response 0.000 . . . . 

Content Coverage -0.007 0.014 2121 -0.47 0.640 

Perception of self-efficacy teaching a subject  0.073*** 0.017 2121 4.42 0.000 

Teacher´s classroom has a library 0.021 0.011 2121 1.92 0.054 

Teacher works in more than one school -0.008 0.019 2121 -0.43 0.670 

Certification of Excellence 0.145*** 0.027 2121 5.36 0.000 

Class Characteristics      

Number of students classroom (quadratic) 0.000 0.000 2121 -1.12 0.263 

Class parents mean level of education  -0.011 0.006 2121 -1.83 0.067 

Class mean family income 0.000 0.000 2121 1.91 0.057 
Class parents mean expectations about maximum 
education level of their child 0.014* 0.006 2121 2.50 0.013 

School Characteristics      

Rurality -0.004 0.017 2121 -0.24 0.814 

Mean school socioeconomic level 0.013 0.015 2121 0.84 0.402 

School`s technology resources 0.001* 0.000 2121 2.06 0.040 

School`s pedagogical resources  0.000 0.000 2121 -0.69 0.487 
Number of Teachers Holding Certification of 
Excellence in School      

  1 AEP 0.046** 0.014 216 3.21 0.002 
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  2 AEP 0.067* 0.026 216 2.60 0.010 

  3 or more AEP 0.085* 0.034 216 2.47 0.013 

No AEP 0.000 . . . . 

Municipality Characteristics      

Type of School Administration -0.016 0.023 277 -0.71 0.480 
Number of Students enrolled at beginning of school 
year -0.002* 0.001 277 -1.97 0.050 

Percentage of people living in poverty  0.002 0.001 277 1.45 0.149 
Municipal Contribution over total educational 
income of municipality -0.002* 0.001 277 -2.28 0.022 

***p<0.001, **p<0.01, *p<0.05 and + p<0.1 
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Appendix 4 
 

Results of Unconditional and Conditional Models in Subsamples of Teachers by Grade 

Levels and Years of Evaluation 

Table 5. Unconditional and Conditional Model Deviance, Proportion of Deviance 

Explained by Each Level, Reduction of Deviance by Level and Sample Size 

4th Grade 2006 4th Grade 2007 4th Grade 2008 8th Grade 2007 
10th Grade 

2008 
 

NTES  
NTES 

& 
SIMCE  

NTES  
NTES 

& 
SIMCE  

NTES  
NTES 

& 
SIMCE  

NTES  
NTES 

& 
SIMCE  

NTES  
NTES 

& 
SIMCE  

Unconditional 
Model Total 
Deviance 

0.0759 0.0728 0.0643 0.0642 0.0647 0.0624 0.0998 0.0966 0.0849 0.0867 

Proportion of Unconditional Model Deviance Explained by Municipality, School and Teacher Level 
 Municipal level 15% 12% 19% 17% 19% 17% 19% 19% 10% 12% 
 School level 20% 24% 5% 2% 15% 15% 23% 23% 19% 33% 
 Teacher level 65% 63% 76% 81% 66% 69% 58% 58% 71% 55% 

Reduction in Prediction of Error 
  11.9%  15.7%  20.1%  26.8%  41.3% 

Reduction in Variance Explained by Municipality, School and Teacher Level 
 Municipal level  12%  28%  -25%  61%  100% 
 School level  0%  100%  45%  71%  4% 
 Teacher level  16%  11%  26%  -2%  50% 
Conditional 
Model Total 
Deviance 

 0.0642  0.0541  0.0495  0.0706  0.0509 

Number of Clusters 
Number 
Teachers 

1,142 958 715 596 449 317 550 437 198 128 

Number Schools 1090 777 658 526 436 291 483 378 169 113 
Number 
Municipalities 

261 221 194 165 118 141 205 171 111 79 

 
Estimation of Fixed Effects of the Conditional Three-level Model in Subsamples of 

Teachers by Grade Levels and Years of Evaluation 

Most of the variables that were statistically significant in the aggregated sample 

were also significant in at least two of the other subsamples and the sign of the 

relationship were also similar. However different variables were significant in different 

grade levels.  
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For example some teacher characteristics were more important among 4th grade 

teachers than among the 8th and 10th grade teachers: gender was important in the three 4th 

grade subsamples but not in the 8th and 10th grade. The perception of self-efficacy 

teaching a subject was important in the three 4th grade subsamples.  

On the other hand, studying in full/time regimen mattered only among 8th and 10th 

grade teachers but not among 4th grade teachers.  

Other teacher’s characteristics such as continuing education, participation in 

professional development, his/hers years of experience, his/hers expectations of students’ 

maximum years of schooling and his/her certification of excellence were statistically 

significant in some of the 4th grade subsamples as well as in the 8th or 10th grade 

subsamples. 

The only class characteristic statistically significant in the aggregated sample, 

class parents mean expectations about maximum education level of their child, was only 

marginally significant in two of the three fourth grade subsamples. 

Of the school characteristics, the availability of technological resources was 

statistically significant in the 8th and 10th grade subsamples while teacher excellency was 

statistically significant in the 4th grade subsamples. 

At the municipal level we observe that total municipal enrollment is important 

only one 4th grade subsample and the municipal contribution over total educational 

income of municipality is statistically significant in one 4th grade subsamples but also in 

the 10th grade subsample. 
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Table 6. Estimation of Fixed Effects of the Conditional Three-level Model in Subsamples of Teachers by Grade Levels and Years of 

Evaluation 

 2006-2008 4th Grade 2006 4th Grade 2007 4th Grade 2008 8th Grade 2007 10th Grade 2008 

Sample Size N=2,436 N=958 N=596 N=317 N=437 N=128 

Fixed Effects Coefficient Standard 
Error 

Coefficient Standard 
Error 

Coefficient Standard 
Error 

Coefficient Standard 
Error 

Coefficient Standard 
Error 

Coefficient Standard 
Error 

Intercept 2.055*** 0.085 2.09*** 0.128 2.059*** 0.158 2.071*** 0.206 1.724*** 0.246 1.557*** 0.352 
Teacher Characteristics             
Gender 0.05*** 0.012 0.075** 0.020 0.077** 0.025 -0.036 0.030 0.02 0.028 0.057 0.049 

Institution where teacher education was obtained             
   Other (Technical Institutions) -0.055** 0.018 -0.047+ 0.028 -0.04 0.031 -0.089+ 0.045 -0.045 0.045 0.279 0.149 
   Normal School  0.028 0.020 0.049+ 0.028 -0.055 0.043 -0.007 0.075 -0.039 0.051 0  
   University 0 . 0 . 0 . 0 . 0 . 0 . 
Type of study regimen- Full-time 0.054*** 0.011 0.034+ 0.018 0.03 0.021 0.039 0.027 0.133*** 0.030 0.347** 0.079 
Continuing education –Yes 0.036** 0.010 0.022 0.017 0.037+ 0.020 0.092** 0.026 0.043 0.026 0.037 0.050 
Professional Development Courses-Yes 0.008 0.011 0.054** 0.019 0.008 0.019 0.076* 0.032 -0.022 0.028 0.014 0.050 
Years of teaching experience (quadratic) 0*** 0.000 0* 0.000 0* 0.000 0** 0.000 0 0.000 0** 0.000 
Grade level and Subject Taught             
  Language 8th grade 0.051* 0.024 0 . 0 . 0 . -0.016 0.036 0.051 0.054 
  Math 8th grade  0.053* 0.022       0.006 0.034  . 
  Natural Sciences 8th grade -0.006 0.034       -0.049 0.045   
  Social Sciences 8th grade  0.067** 0.025       0 .   
  Language 10th grade 0.082** 0.030           
  Math 10th grade  0.034 0.042           
Generalist 4th grade  .           
Expectations of maximum years of schooling of 
teacher`s students 

0.008** 0.002 0.008* 0.003 0.003 0.004 0.003 0.005 0.017** 0.006 0.032* 0.013 

Intentions regarding future job prospects             
  Continuing as classroom teacher 0.001 0.027 -0.007 0.044 0.006 0.051 -0.034 0.064 0.041 0.067 -0.019 0.088 
  Leaving the classroom 0.014 0.030 -0.005 0.053 -0.025 0.060 -0.057 0.072 0.127+ 0.073 -0.076 0.101 
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  Leaving the field education -0.065 0.045 -0.083 0.063 0.011 0.092 -0.071 0.132 0.095 0.151 -0.8** 0.272 
  Doesn´t know or no response  .  .  .  .  .  . 
Content Coverage -0.007 0.014 -0.015 0.024 -0.025 0.029 -0.014 0.036 0.058+ 0.031 -0.071 0.048 
Perception of self-efficacy teaching a subject  0.073*** 0.017 0.083** 0.027 0.095** 0.032 0.093* 0.041 -0.016 0.041 0.117 0.078 
Teacher´s classroom has a library 0.021+ 0.011 0.026 0.017 0.058** 0.020 0.002 0.032 0.04 0.027 -0.032 0.065 
Teacher works in more than one school -0.008 0.019 -0.01 0.032 -0.047 0.046 0.064 0.051 -0.043 0.039 0.019 0.051 
Certification of Excellence 0.145*** 0.027 0.143** 0.045 0.105+ 0.054 0.281** 0.086 0.168** 0.062 0.129 0.106 

Class Characteristics             
Number of students classroom (quadratic) 0 0.000 0 0.000 0 0.000 0 0.000 0+ 0.000 0* 0.000 
Class parents mean level of education  -0.011+ 0.006 -0.018+ 0.009 0.011 0.011 -0.005 0.014 -0.021 0.018 -0.032 0.031 
Class mean family income 0+ 0.000 0 0.000 0 0.000 0+ 0.000 0.001* 0.000 0 0.000 
Class parents mean expectations about maximum 
education level of their child 0.014* 0.006 0.017+ 0.009 0.005 0.011 0.024+ 0.014 0.02 0.019 0.032 0.022 

School Characteristics             
Rurality -0.004 0.017 0.001 0.029 0.033 0.032 -0.035 0.038 0.017 0.042 -0.15 0.112 
Mean school socioeconomic level 0.013 0.015 -0.032 0.025 -0.009 0.029 0.074* 0.036 0.003 0.043 0.025 0.050 
School`s technology resources 0.001* 0.000 0.001 0.001 0 0.001 0 0.001 0.002* 0.001 0.003* 0.002 
School`s pedagogical resources  0 0.000 0 0.000 0 0.001 -0.001 0.001 -0.001 0.001 0 0.002 
Number of Teachers Holding Certification of 
Excellence in School 

            

  1 AEP 0.046** 0.014 0.045+ 0.024 0.06* 0.028 0.067+ 0.035 0.036 0.036 0.051 0.058 
  2 AEP 0.067** 0.026 0.048 0.044 0.044 0.045 0.163* 0.063 0.046 0.065 0.027 0.093 
  3 or more AEP 0.085* 0.034 0.075 0.054 0.124+ 0.066 0.22* 0.102 0.079 0.088 0.108 0.134 
No AEP 0 . 0 . 0 . 0 . 0 . 0 . 

Municipality Characteristics             
Type of School Administration -0.016 0.023 -0.024 0.030 -0.021 0.032 -0.026 0.042 0.023 0.038 -0.077 0.056 
Number of Students enrolled at beginning of school 
year 

-0.002* 0.001 -0.001 0.001 -0.004* 0.002 -0.002 0.002 -0.002 0.002 0.001 0.002 

Percentage of people living in poverty  0.002 0.001 0.002 0.001 0.001 0.002 0.003 0.002 0.004+ 0.002 0.003 0.004 
Municipal Contribution over total educational 
income of municipality 

-0.002* 0.001 -0.002+ 0.001 -0.004** 0.001 -0.002 0.002 -0.002 0.002 0.007** 0.003 

***p<0.001, **p<0.01, *p<0.05 and + p<0.1  


