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Bogota D.C, Colombia One of the aims of this literature is to identify the factors that explain the capacity

of students from low SES backgrounds to attain high academic achievement.
However, upon reviewing this literature, | observed that few studies have
comparatively investigated the associations between the capacity of students from
low SES backgrounds to attain high achievement in reading and school climate
characteristics. Additionally, | found that not many studies have researched whether
student SES moderates these associations. This paper contributes to fill these two
gaps by estimating associations between high achievement in reading and school
climate characteristics. Moreover, it examines whether student SES moderates
these associations. To do this, this research estimated logit and heterogeneous
choice models using representative samples of students from Argentina, Brazil,
Chile, Colombia, and Uruguay who participated in the 2018 Programme for
International Student Assessment (PISA). The results show that high achievement
in reading is positively correlated to certain teaching practices, such as perceived
teacher enthusiasm during the instruction and adapting instruction to students’
needs. Conversely, it is negatively correlated to teacher feedback and teacher-
directed instruction. Furthermore, the findings indicate that high achievement

in reading is negatively correlated to the scarcity and low quality of educational
material. Interestingly, the results show that student SES does not moderate these
associations. In conclusion, these findings indicate that interventions targeting
these areas of school climate may help to increase students' probability of attaining
high achievement in reading, regardless of their SES. Likewise, these results suggest
that if these interventions are focused in low SES schools, they may contribute to
bridge the gap in reading skills between students from low and middle or high
socioeconomic backgrounds.
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Background

Student results in standardized tests are important educational indicators because
they predict other educational, economic, and social outcomes. Previous research has
found that these results positively predict the probability of graduating from high school
(Bushnik et al., 2004; Knighton & Bussiére, 2006); the selection of higher education pro-
grams by youth (Bertschy et al., 2009); labor wages (Blau & Kahn, 2005; Denny et al.,
2003; Hanushek & Zhang, 2009); wages inequalities (Blau & Kahn, 2005), and economic
growth rates (E. A. Hanushek & Woessmann, 2012). In other words, students’ results in
standardized tests are important because they predict several individual and collective
outcomes.

Nevertheless, multiple studies worldwide have consistently shown that students from
low Socio-Economic Status (SES) backgrounds on average achieve lower academic
results compared to their peers from high SES backgrounds (OECD, 2019d; Sirin, 2005;
Tan et al., 2023; UNESCO, 2021). This phenomenon is significant because it may repro-
duce vulnerability conditions among low SES students. These include higher probabili-
ties of school dropout and reduced likelihood of pursuing a higher education program.

Given the importance of this phenomenon, a rising number of studies have examined
the factors that explain the capacity of students from low SES backgrounds to attain high
academic achievement, often referred to as academic resilience. In general, there are two
conditions an individual or a system must meet to be classified as resilient: they must
face one severe adversity, and they must overcome that adversity by achieving positive
adaptation (Masten, 2014). Masten (2014) defined severe adversity or risk as a factor that
is related to a problematic outcome and positive adaptation as the capacity of a system
or individual to do well in a given task. In educational research, academic resilience is
usually defined as the capacity of students from low SES to attain high academic achieve-
ment (Agasisti & Longobardi, 2014, 2017; Bayona-Rodriguez & Lépez Vera, 2021; Due-
fas Herrera et al., 2019; OECD, 2011; Sandoval-Herndndez & Bialowolski, 2016). This
definition is grounded in scientific evidence that has shown that improvements in stu-
dent SES are positively related to academic results (OECD, 2019d; Sirin, 2005; Tan et
al,, 2023; UNESCO, 2021). Additionally, it considers cultural and scientific criteria that
determine what constitutes high academic achievement.

Among all the factors related to academic resilience, this research centers on school
climate. School climate is defined as: “the quality and character of school life. School
climate is based on patterns of students, parents, and school personnel’s experience of
school life and reflects norms, goals, values, interpersonal relationships, teaching and
learning practices, and organizational structures” (National School Climate Center,
2022). This research focused on school climate characteristics because they are related
to the availability, frequency, and complexity of the interaction between students and
their peers, teachers, and educational materials; and these interactions are recognized as
important determinants of youth development (Bronfenbrenner & Morris, 2007).

State of the art

Upon reviewing the literature on factors related to academic resilience, I identified 10
published studies that examine the associations between academic resilience and school
climate. Table 1 shows the different school climate dimensions and their correlations

to academic resilience that previous studies have explored. These dimensions include
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Table 1 Summary of the associations between academic resilience and school climate
characteristics identified in the literature

School climate’s  School climate’s measure Studies
dimensions 1 2 3 4 5 6 7 8 9 10
School resources  Educational material resources X X X X X X

availability and quality
Staff availability and quality

>
>
>
>

Interpersonal Student-teacher relationships X X X X X X
relationships Student relationships
Adult relationships
Teaching practices Assessment practices X X
Teacher feedback X X
Teaching and learning time X X X
Adaptative instruction X
School safety Physical safety
Emotional safety
Bullying X X
Selling and using illegal drugs
and alcohol
Sense of School belonging X X X X
belonging Students engaged in lessons X
Organizational School discipline X X X
structures School norms

Notes 1=Agasisti and Longobardi (2014); 2=Agasisti and Longobardi (2017); 3=Bayona-Rodriguez & Lépez Vera, (2021);
4=Cordero Ferrera et al,, (2015); 5= Garcia-Crespo, et al. (2019b); 6= Garcia-Crespo, Fernandez-Alonso, et al. (2019a);
7=0ECD (2011); 8=Padron et al. (2012); 9=Vera et al. (2015); 10=Yavuz and Kutlu (2016)

school resources, interpersonal relationships, teaching and learning practices, school
safety, sense of belonging, and organizational structure (Agasisti & Longobardi, 2014,
2017; Bayona-Rodriguez & Lopez Vera, 2021; Cordero Ferrera et al., 2015; Garcia-Cre-
spo, Ferndndez-Alonso et al., 2019; Garcia-Crespo et al., 2019; OECD, 2011; Padrén et
al.,, 2012; Vera et al., 2015; Yavuz & Kutlu, 2016).

Literature on factors related to academic resilience has the potential to guide the
design and implementation of interventions aimed at increasing the probability of
students from low SES reaching high achievement in reading and reducing the gap in
reading skills between students from low and middle or high SES backgrounds. How-
ever, upon reviewing this literature, I have observed two gaps that have constrained the
potential of this literature in South American countries. Firstly, there is no compara-
tive evidence from South American countries regarding the associations between high
achievement in reading among low SES students (academic resilience) and school cli-
mate characteristics, such as teaching practices, school discipline, teacher support, and
educational resources. Secondly, there is no evidence about the role of student SES as a
moderator factor in the relationships between academic resilience and school climate
characteristics.

At this point, it is worth noting that there is a parallel body of literature that has exam-
ined the factors related to high academic achievement. This body of literature has found
that high academic achievement in mathematics is associated with school climate char-
acteristics, such as school discipline, school safety, and positive teacher expectations
(Sandoval-Hernandez & Bialowolski, 2016). Likewise, this literature has shown that high
academic achievements in mathematics and science are correlated to student and school
SES (Gilleece et al., 2010; Pitsia, 2022; Sandoval-Hernandez & Biatlowolski, 2016).
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However, I only identified one study that examines both: the associations between high
achievement in reading and school climate characteristics; and whether student SES
moderates the associations between high achievement in reading and few school charac-
teristics of school climate. In this research, Rodriguez De Luque (2024) found that high
achievement in reading is correlated to physical safety, alcohol and drug consumption
and commercialization, interpersonal relationships, school norms, and school participa-
tion. His results also showed that student SES does not moderate these relationships. To
determine the generalizability of these results across South American countries, there is
a need for comparative studies that assess whether student SES moderates the associa-
tion between high achievement in reading and school climate in this region.

The current study

These gaps in the academic resilience and high academic achievement literature are
problematic because they constrain the potential of these bodies of work to guide the
design and development of school climate interventions aimed at increasing the prob-
ability of students from low SES reaching high academic achievement and reducing the
gap in reading skills between students from low and middle or high SES backgrounds.
The current study seeks to fill these gaps.

Specifically, the current study has two analytical purposes. Firstly, it researches associ-
ations between high achievement in reading and several characteristics of school climate
(i.e., teaching practices, school discipline, teacher support, and educational resources)
using statistical information of students from Argentina, Brazil, Chile, Colombia,
and Uruguay, who participated in the Programme for International Student Assess-
ment (PISA) of 2018. Secondly, it investigates whether student SES moderates these

associations.

Reference framework

To achieve these analytical objectives, the data analysis and results discussion are
framed using the bio-ecological model of human development (Bronfenbrenner & Mor-
ris, 2007). The bio-ecological model posits that human development is a function of
proximal processes (i.e., interactions between one person and other people, objects, and
symbols in their environment), individual characteristics, contextual factors, and the
historical period when the proximal processes take place. Likewise, this theory suggests
that proximal processes are the main determinants of human development and that the
strength and shape of the impact of these proximal processes on human development
depend on individual characteristics, contextual factors, and the historical period when
proximal processes take place.

At this point, it is important to highlight that high achievement in reading, school
climate, and student SES can be conceptualized as indicators of human development,
proximal processes, and contextual factors, respectively. Firstly, the capacity to attain
high achievement in reading can be seen as an indicator of human development because
it reflects the cognitive skills required for information processing and meaning devel-
opment from written texts. Secondly, school climate variables represent school proxi-
mal processes because they are related to the availability, frequency, and complexity of
the interaction between students and their peers, teachers, and educational materials.
Thirdly, students’ cultural, social, and economic status serve as a measure of contextual
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characteristics because they shape the framework of interactions between students and
their mothers, fathers, siblings, and other people within their homes.

Given the above, I hypothesize that teaching practices, school discipline, teacher
support, and educational resources are correlated to the probability of attaining high
achievement in reading. These associations are put forward because these factors are
related to the frequency and complexity of the interactions between students and their
peers, teachers, and educational materials. Moreover, according to the bio-ecological
model (Bronfenbrenner & Morris, 2007), these interactions allow youth to develop their
knowledge and skills.

Additionally, I hypothesize that the shape and strength of these relationships are
moderated by students’ cultural, economic, and social status. This moderator role is
put forward because students’ SES is an environmental characteristic that affects child
development. Likewise, according to Proposition II of this model, the form and power of
proximal processes affecting development vary as a joint function of the characteristics
of the environment, the developing person, and other factors (Bronfenbrenner & Morris,
2007).

Materials and methods

Data

This research used PISA 2018 databases to achieve its analytical objectives. PISA is a
large-scale skills and knowledge assessment project conducted by the Organization for
Economic Co-operation and Development (OECD) every three years. PISA assesses
15-year-old students’ knowledge and skills in reading, mathematics, and science, along
with their ability to face real life challenges. Since the OECD gathers information from
statistically representative samples, PISA information is useful to compare academic
achievement between participating societies and to determine what skills are achievable
for 15-year-old students (OECD, 2019d). Additionally, students, parents, teachers, and
school principals fill out questionnaires about student experiences, attitudes and dis-
positions, family characteristics, and school factors, which may explain student skills.
Likewise, this information helps to identify factors that can be manipulated to improve
student academic performance and thus offers insights into designing educational inter-
ventions aimed at improving student skills (OECD, 2011, OECD, 2019d).

Sample

PISA 2018 used a two-stage sampling design to select students from 15 years and 3
months to 16 years and 2 months at the start of the assessments (OECD, 2009). How-
ever, there were two main differences in the sampling procedures among the analyzed
countries. Firstly, there were variations in the definition of a “school” among the ana-
lyzed countries. Brazil and Chile used an administrative definition of a school that could
encompass multiple buildings, which could be located far away from each other (OECD,
2019a). In contrast, Argentina and Colombia defined schools based on the location of
their buildings (OECD, 2019a). Additionally, Uruguay considered night school as a sepa-
rate school. Secondly, each country selected different stratification variables (OECD,
2019a). For example, on the one hand, Argentina used two explicit stratification vari-
ables (region and sector), and six implicit ones (subregion, department, location, aca-
demic performance, education level, and school size). On the other hand, Colombia
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used two explicit stratification variables (region and urbanicity/school type) and four
implicit ones (regional entities, main shift, school gender composition, and school size).

This study only removed the student information of those who did not possess the
required data for estimating the statistical models employed to achieve the research’s
analytical goals. Given the above, the final student sample sizes used to estimate the sta-
tistical models for Argentina, Brazil, Chile, Colombia, and Uruguay were 9816, 8341,
6302, 6733, and 4132, respectively. These student sample sizes represented 82%, 78%,
83%, 90%, and 79% of the original samples for Argentina, Brazil, Chile, Colombia, and
Uruguay, respectively.

Measures

This research used as dependent variables some indicators of high achievement in
reading (i.e., positive adaptation). PISA defined reading literacy as “students’ capac-
ity to understand, use, evaluate, reflect on and engage with texts to achieve one’s goals,
develop one’s knowledge and potential, and participate in society” (OECD, 2019b, p. 27).
Furthermore, PISA’s reading literacy framework classifies student results into nine per-
formance levels: below level 1c, level 1c, 1b, 1a, 2, 3, 4, 5, and 6 (OECD, 2019b). Given
the distribution of student reading results in the analyzed countries, this study defined
the variable “high achievement in reading” as a dichotomous indicator that took the
value of one if students attained a performance level of four or higher, otherwise, it took
a value of zero.

This decision was made because students who achieve a performance level of four or
higher in the PISA reading test demonstrate the skills needed to understand lengthy
texts, interpret texts, make inferences based on their reading, and reflect on argumenta-
tive strategies used by authors in their texts (OECD, 2019b). It is important to highlight
that this research did not opt for a higher threshold to define high achievement because
the number of students who achieved a level of performance of five and six was too low
in the analyzed countries. Therefore, if this study had chosen a higher threshold to define
high achievement, standard errors would have been too high.

Furthermore, this study used indicators of severe adversity related to having a Low
Economic, Social, and Cultural Status (Low ESCS). The variable “Low ESCS” was con-
structed based on students’ Economic, Social, and Cultural Status (ESCS) index (OECD,
2019d), available in PISA 2018 databases. Specifically, a student was classified as hav-
ing Low ESCS if their ESCS index was equal to or less than the 20th percentile of ESCS
index in their home country; otherwise, it took a value of zero.

Likewise, given the multidimensional nature of school climate (Berkowitz et al., 2017;
Thapa et al.,, 2013; Wang & Degol, 2016), this study used nine indicators of school cli-
mate which are related to teaching practices, educational resources, school discipline,
and school support. Table 2 presents the indices used, examples of the items used to
construct these indices, their interpretation, and their estimated Cronbach’s Alpha.

Additionally, this research used three control variables that measured individual and
school characteristics that could explain students’ probability of attaining high achieve-
ment in reading. The control variables used in this analysis were: Female (female=1
and male=0); Grade (students’ grade compared to modal grade in country); and Public
which is a categorical variable that took the value of one for students who attended a
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Table 2 Description of school climate variables

Dimension Indices Item examples Response Interpretation Cron-
(variables) options bach’s
alpha
Teaching Adaptive 1.The teacher a. Never This variable was centered 0.72
practices instruction adapts the lesson or almost using the mean perception of
to my class's needs  never. OECD students. A value greater
and knowledge. b. Some (lower) than zero indicates that a
2.The teacher lessons. student perceives a higher (lower)
changes the struc- ¢ Many frequency of adaptive practices
ture of the lesson lessons. implemented by their teachers
on a topic that most  d. Every than the average OCDE student.

students find diffi-  lesson or al-
cult to understand.  most every

lesson
Teaching Directed 1.The teacher sets  a. Never This variable was centered using ~ 0.73
practices instruction cleargoals forour  oralmost the mean perception of OECD stu-
learning. never. dents. A value greater (lower) than
2.The teacherasks  b.Some zero indicates that a student per-
questions to check  lessons. ceives a higher (lower) frequency
whether we have c. Many of teacher-directed practices than
understood what lessons. the average OCDE student.
was taught. d. Every
lesson or al-
most every
lesson
Teaching Teacher 1.The teacher tells  a.Neveror  This variable was centered using ~ 0.83
practices feedback me in which areas | hardly ever.  the mean perception of OECD
can still improve. b. Some students. A value greater (lower)
2.The teacher lessons than zero indicates that a student
tells me how | c. Most perceives a higher (lower) fre-
can improve my lessons. quency of teacher feedback than
performance. d. Every the average OCDE student.
lesson.
Teaching Teacher's 1.The teacheren-  a.Neveror  This variable was centered using ~ 0.84
practices stimulation courages students  hardly ever.  the mean perception of OECD
of reading to express their b. Some students. A value greater (lower)
engagement opinion about a lessons than zero indicates that a student
text. c. Most perceives a higher (lower) level of
2.The teacher helps  lessons. teacher stimulation of students in
students relate the  d. Every relation to reading engagement
stories they read to  lesson. than the average OCDE student.
their lives.
Teaching Teacher 1.t was clearto me a.Strongly  This variable was centered using ~ 0.88
practices enthusiasm that the teacher agree. the mean perception of OECD
liked teaching us. b. Agree. students. A value greater (lower)
2.The enthusiasm  c. Disagree.  than zero indicates that a student
of the teacher d.Strongly  perceives a higher (lower) level
inspired me. disagree. of teacher enthusiasm than the
average OCDE student.
Educational Educational 1.Alack of educa-  a.Notatall. This variable was centered using  0.86
resources  material tional material (e.g.  b.Very little.  the mean perception of OECD
shortage textbooks, IT equip- c.Tosome  principals. A value greater (lower)
ment, library or extent. than zero indicates that a principal
laboratory material). d. A lot. perceives a higher (lower) level
2.Inadequate or of educational material shortage
poor quality educa- than the average OCDE principal.

tional material (e.g.
textbooks, IT equip-
ment, library or

laboratory material)
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Table 2 (continued)

Dimension Indices Item examples Response Interpretation Cron-
(variables) options bach’s
alpha
Educational Staff shortage 1. A lack of teaching a.Notatall. ~ This variable was centered using ~ 0.77
resources staff. b. Very little. ~ the mean perception of OECD
2. Inadequate or c.Tosome  principals. A value greater (lower)
poorly qualified extent. than zero indicates that a principal
teaching staff. d.Alot. perceives a higher (lower) level of
staff shortage than the average
OCDE principal.
School Disciplinary 1. Students don't a. Every This variable was centered using ~ 0.82
discipline  climate listen to what the lesson. the mean perception of OECD
teacher says. b. Most students. A value greater (lower)
2.There is noise and  lessons. than zero indicates that a student
disorder c.Some perceives better (worse) disciplin-
lessons. ary climate than the average
d.Neveror  OCDE student.
hardly ever.
School Teacher 1.The teacher gives a. Every This variable was centered using ~ 0.85
support support extra help when lesson. the mean perception of OECD
students need it. b. Most students. A value greater (lower)
2.The teacher helps  lessons. than zero indicates that a student
students with their ~ ¢. Some perceives that their teacher pro-
learning”; lessons. vides more (less) support than the
d.Neveror  average OCDE student.
hardly ever.

Note Items examples and response options were taken from OECD (2019d) and OECD (2019¢)

public school and zero for whose attended a private school. For detailed descriptions of
the indices used in this research, please consult OECD (2019d, 2019c).

Data analysis procedures

To fulfill the analytical purposes of this research, a correlational research design was
used. Due to the correlational nature of the research design, the results should be inter-
preted as correlations or associations and not causal effects. Likewise, this research esti-
mated logit models (Wooldridge, 2010) and heterogeneous choice models with a logit
link function (Williams, 2009, 2010).

Firstly, this study estimated logit models to examine the associations between the
probability of attaining high achievement in reading and school climate variables. These
models included as explanatory variables the Low ESCS, the school climate indices, and
the control variables. Secondly, this research estimated heterogeneous choice models
with a logit link function to examine whether Low ESCS moderates the associations
between the probability of attaining high achievement in reading and the school climate
variables. The estimated heterogeneous choice models included as explanatory variables
the Low ESCS, school climate indices, interaction terms of Low ESCS and school cli-
mate variables, and control variables. It is worth noting that the estimated coefficients
of the interaction terms of Low ESCS and school climate variables quantify differences
in the associations between the probability of attaining high achievement in reading and
school climate variables attributed to having a Low ESCS.

During this research, it was decided to conduct heterogeneous choice models to
achieve the second analytical goal of the study because it implies comparing how the
effects of school climate variables differ across Low SES and Middle or high SES
groups. On this point, it is worth noting that in logit models, real coefficients (« ) are
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confounded with residual variation (¢ ) (Williams, 2009, 2010). In other words, we can-
not estimate @ and o separately, we only can estimate their ratio (ﬁ = / o ) (John-
ston & DiNardo, 1997; Williams, 2009, 2010). Williams (2009) highlighted the issues

related to the above:

Two groups could have identical values on the o, but if their residual variances dif-

Ser, their 3 will differ as well. Similarly, the & values could be larger in one group,
but if the residual variance is also greater for that group, the (3 values for the two
groups could be equal. (p. 534)

Since it is plausible that residual variation differs among students from Low SES and
Middle or high SES, it was decided to conduct heterogeneous choice models to achieve
the second analytical goal. The heterogeneous choice models deal with the aforemen-
tioned issues by estimating two equations, one for the determinants of the outcome
variable, and another for the determinants of the residual variance (Williams, 2010).
According to Williams (2009), for a binary case, the model can be written as:

X; X;
Priyi=1)=g <e(£) =9 ( Jﬁ>

Where 9 stands for the logit function; X; is a vector of explanatory variables; in this

case the school climate variables; 5 and 7 are vectors of coefficients; Z; is the group
variable with different error variance, in this case, this group variable refers to students
from Low SES and Middle or high SES. Finally, X;3 is the equation of the determinants
of the odds of attaining high achievement in reading, or choice equation, and ¢(%i) is the
variance equation.

This study assesses whether residual variation differs among students from Low SES
and Middle or high SES. Note that if there are no differences in residual variation among
SES groups, the second analytical goal of this study may also be achieved using logit
models.

Given the clustered nature of student information, it may seem necessary to estimate
multilevel models. However, this study did not estimate multilevel models for concep-
tual and technological reasons. As mentioned before, there were variations in the defi-
nition of a school among the analyzed countries. These conceptual differences affect
the comparability of the unit of analysis, and they may affect both the estimation of
between-school variance and within-school variance and the interpretation of regres-
sion coefficients. Secondly, multilevel heterogeneous choice models were not estimated
because, to the best of my knowledge, there is no statistical software to conduct this type
of regression analysis.

Instead of estimating multilevel models, this research estimated unbiased population
parameters and standard errors by considering the complexity of the PISA reading test
(i.e., PISA used 10 plausible values to report students’ performance), the PISA two-stage
sampling design, and the fact that PISA employed the Balanced Repeated Replication
with Fay’s modification (OECD, 2009). Given these characteristics, the OECD (2009)
states a six-step procedure for estimating unbiased parameters and standard errors,
incorporating final students’ weights, 80 replicate weights, and 10 plausible values avail-
able in PISA databases. To do this, this study used the “repest” Stata module (Avvi-
sati & Keslair, 2014), which was developed by OECD researchers to analyze data from
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large-scale assessment projects. In other words, this research estimated logit models and
heterogeneous choice models using the “glm” (StataCorp, 2021) and the “oglm” (Wil-
liams, 2010) Stata commands in conjunction with the “repest”. Likewise, this study used
the “intsvy” R package (Caro & Biecek, 2017) to account for the PISA sample design and
complexity in estimating descriptive statistics.

Results

This section is divided into three parts. Firstly, it presents descriptive statistics to exam-
ine differences in the percentage of students who attain high achievement in reading
and the perceived school climate between countries and among students from different
ESCS backgrounds. Secondly, it reports the estimated associations between the log odds
of attaining high achievement in reading and perceived school climate variables. Finally,
it analyzes whether Low ESCS moderates these associations.

Descriptive statistics

Figure 1 presents the percentage of students who attain high achievement in read-
ing by country and socioeconomic status. This figure shows that there are differences
in that percentage between analyzed countries and socioeconomic groups. Specifically,
the results show that within each country, the percentage of students who attain high
achievement in reading was higher for those with middle or high ESCS compared to
their low ESCS peers. Likewise, results show that, on the one hand, Chile had the high-
est percentage of high achiever students for both low ESCS (5.7%) and middle or high
ESCS (19.5%) groups; on the other hand, Argentina and Colombia had the lowest per-
centage of high achiever students for low ESCS (1.0% and 1.4%, respectively) and middle
or high ESCS (8.7% and 9.1%, respectively) groups.

20
151 .
(0]
(o]
s
S 104
o
jo)
o
5.7%
5.
2.1% Zal
1.0% Lt
O.
Argentina Brazil Chile Colombia Uruguay
Country

Low [l Middle or high

Fig. 1 Percentage of students who attain high achievement in reading by country and student ESCS. Note R intsvy
package (Caro & Biecek, 2017) was used to calculate the descriptive statistics and R ggplot2 package (Wickham,
2009) was used to make this plot
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Given these differences in the percentage of students who attain high achievement in
reading, Table 3 presents school climate descriptive statistics by Low ESCS and country.
The objective is to identify possible differences in school climate that may explain the
aforementioned differences in the percentage of students who attain high achievement

Table 3 Descriptive statistics of school climate variables by country and student ESCS

Variable Country M M DiMm SD SD
Low Low Low Low
ESCS=0 ESCS=1 ESCS=0 ESCS=1
Disciplinary climate Argentina -043 -0.39 -0.04 091 0.88
Brazil -0.34 -0.39 0.06+ 0.98 097
Chile -0.10 -0.13 0.03 0.97 0.99
Colombia 0.12 0.10 0.02 0.87 087
Uruguay -0.05 -0.13 0.08+ 0.95 0.96
Teacher support Argentina 0.38 047 -0.09* 091 0.87
Brazil 042 047 -0.05* 091 0.88
Chile 043 0.49 -0.06 0.89 0.88
Colombia 035 032 0.03 0.89 0.86
Uruguay 0.25 035 -0.10%* 0.94 0.88
Directed instruction Argentina 0.25 047 -0.23** 0.94 091
Brazil 0.31 049 -0.17%* 1.00 0.99
Chile 048 0.57 -0.10** 0.96 0.95
Colombia 0.28 033 -0.04 0.96 0.97
Uruguay 0.1 0.31 -0.20%* 0.94 0.95
Teacher feedback  Argentina -0.19 -0.12 -0.07+ 097 0.92
Brazil -0.15 -0.15 0.00 097 091
Chile 0.16 0.28 -0.12%* 1.10 1.06
Colombia 0.24 0.30 -0.05 0.99 093
Uruguay -0.26 -0.20 -0.06 092 0.88
Teacher's stimula-  Argentina -0.11 -0.05 -0.06 0.99 0.97
tion of reading Brazil -0.01 005 -0.06* 103 1.02
engagement Chile 028 030 -0.02 1.05 1.00
Colombia 0.23 0.14 0.09* 0.97 093
Uruguay -0.03 -0.07 0.04 0.97 0.92
Adaptive Argentina -0.06 -0.12 0.07+ 0.93 0.90
instruction Brazil -0.04 -007 0.03 1.02 0.97
Chile 0.29 0.28 0.01 1.03 097
Colombia 0.03 -0.07 0.10%* 0.96 091
Uruguay -0.02 -0.04 0.02 0.97 0.96
Teacher enthusiasm Argentina 0.23 0.25 -0.02 1.00 0.93
Brazil 022 0.25 -0.03 0.94 0.89
Chile 034 032 0.02 1.05 097
Colombia 0.36 035 0.01 0.94 0.86
Uruguay 0.15 0.04 0.10* 0.95 0.86
Educational mate-  Argentina 0.29 0.72 -043** 118 1.12
rial shortage Brazl -0.15 037 0.52%* 113 1.06
Chile -0.24 0.00 -0.25** 0.87 0.90
Colombia 0.58 1.23 -0.65%% 118 0.91
Uruguay 0.03 0.37 -0.34** 1.15 1.14
Staff shortage Argentina -0.12 022 -0.33* 0.98 0.88
Brazil -0.25 -0.05 -0.20** 1.10 1.00
Chile -0.25 -0.11 -0.14 0.99 1.05
Colombia 0.26 0.68 -0.42%% 1.15 1.03
Uruguay 0.34 0.72 -0.38** 1.19 1.00

Note Significance codes: + 0,1 * 0,05 ** 0,01. Mean (M), differences in means (DiM), and standard deviation (SD)

Page 11 of 19
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in reading by student ESCS backgrounds. This table shows that students from Low ESCS
perceived higher levels of directed instruction practices by their teachers, both educa-
tional material and staff shortage and teacher support than their peers from Middle or
high ESCS backgrounds.

What are the associations between high achievement in reading and teaching practices,

school discipline, teacher support, and educational resources, regardless of student SES?

Table 4 presents the results of logit models for high achievement in reading. The results
showed several empirical regularities in the associations between high achievement
in reading and teaching practices, school discipline, teacher support, and educational
resources. Firstly, it was found that teacher enthusiasm was positively correlated to high
achievement in reading across all analyzed countries, while adaptive instruction was
positively correlated to high achievement in reading in three countries. Furthermore,
the results showed that directed instruction practices were negatively correlated to
high achievement in reading across all analyzed countries, while teacher feedback and

Table 4 Results of logit models for high achievement in reading
High achievement in reading

(1) (2) (3) (4) (5)
Argentina Brazil Chile Colombia Uruguay
b/se b/se b/se b/se b/se
Low ESCS -1.50" AT o anT 9" -133"
(0.43) (0.26) (0.15) 0.31) (0.28)
Disciplinary climate 0.15* 0.14° 0.07 -0.07 0.07
(0.09) (0.06) (0.05) (0.10) (0.07)
Teacher support 0.09 012 -0.00 -0.09 -0.06
(0.08) (0.08) (0.07) (0.09) (0.09)
Directed instruction 042" 043" 0297 034" 034"
(0.07) (0.08) (0.07) (0.10) (0.09)
Teacher feedback 025" 025" -029"  -005 021"
(0.09) (0.07) (0.05) (0.08) (0.09)
Teacher's stimulation of reading engagement 0.12 0.11 0.14" 021" 0.14*
(0.10) (0.08) (0.06) (0.10) (0.08)
Adaptive instruction 0.10 023" 0217 006 0.20°
(0.09) (0.07) (0.05) (0.09) (0.08)
Teacher enthusiasm 021" 019" 018" 018 025"
(0.09) (0.08) (0.06) (0.09) (0.08)
Educational material shortage -0.25" 0277 022" -034" 0.04
(0.10) (0.09) 0.11) 0.11) (0.09)
Staff shortage 0.04 0.01 -0.04 0.18 -0.12
0.11) (0.09) (0.07) 0.11) (0.09)
Grade 109" 074" 076" 085" 138"
(0.20) (0.08) (0.07) 0.11) (0.19)
Female -0.03 0.18" 0.09 -0.11 0.01
(0.15) 0.11) (0.10) (0.14) (0.13)
Public -1.01" -1367 0617 -128" 049"
(0.25) 0.21) (0.15) (0.24) 0.21)
Intercept -1.82" 0877 1367 1497 -1.33"
0.17) (0.20) (0.10) (0.19) (0.21)
Observations 9814 8341 6302 6733 4132

Note Standard errors (se) are presented in parentheses. Significance codes: + 0,1 * 0,05 ** 0,01
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educational material shortage were both negatively correlated to high achievement in
reading in four countries.

Regarding the role of analyzed teaching practices on the probability of attaining high
achievement in reading, the results showed that adaptive instruction practices were cor-
related to high achievement in reading in Brazil (estimated parameter (b)=0.23 and Odd
Ratio! (OR)=1.26), Chile (b=0.21 and OR=1.23) and Uruguay (b=0.20 and OR=1.22).
In other words, for each one-unit increase in adaptive instruction, the odds of attaining
high achievement in reading are 1.26, 1.23, and 1.22 times higher in Brazil, Chile, and
Uruguay, respectively, while holding all other predictor variables constant.

Additionally, the findings showed that teacher enthusiasm was positively correlated to
high achievement in reading in Argentina (b=0.21 and OR=1.23), Brazil (b=0.19 and
OR=1.21), Chile (b=0.18 and OR=1.20), Colombia (b=0.18 and OR=1.20), and Uru-
guay (b=0.25 and OR=1.28). What this means is that for each one-unit increase in
teacher enthusiasm, the models predicted a 23%, 21%, 20%, 20%, and 28% increase in the
odds of attaining high achievement in reading in Argentina, Brazil, Chile, Colombia, and
Uruguay, respectively, while holding the other predictor variables constant.

Likewise, the results showed that high achievement in reading was correlated to
teachers’ stimulation of reading engagement practices in Chile (b=0.14, and OR=1.15),
Colombia (b=0.21 and OR=1.23), and Uruguay (b=0.14 and OR=1.15). In other words,
for each one-unit increase in teacher’s stimulation of reading engagement practices, the
odds of attaining high achievement in reading are 1.15, 1.23, and 1.15 times higher in
Chile, Colombia, and Uruguay, respectively, while holding the other predictor variables
constant.

Furthermore, the findings indicated that teacher feedback was negatively correlated to
high achievement in reading in Argentina (b=-0.25 and OR=0.78), Brazil (b=-0.25 and
OR=0.78), Chile (b=-0.29 and OR=0.75) and Uruguay (b=-0.21 and OR=0.81). What
this means is that for each unit of increase in the variable teacher feedback, there was
an associated decrease in the odds of attaining high achievement in reading by a factor
of 0.78, 0.78, 0.75, and 0.81 in Argentina, Brazil, Chile, and Uruguay, respectively, while
keeping all other variables included in the model constant.

The results showed that directed instruction practices were correlated to high achieve-
ment in reading in Argentina (b=-0.42 and OR=0.66), Brazil (b=-0.43 and OR=0.65),
Chile (b=-0.29 and OR=0.75), Colombia (b=-0.34 and OR=0.71) and Uruguay (b=-0.34
and OR=0.71). In other words, for each unit of increase in the variable directed instruc-
tion, there was an associated decrease in the odds of attaining high achievement in
reading by a factor of 0.66, 0.65, 0.75, 0.71, and 0.71 in Argentina, Brazil, Chile, Colom-
bia, and Uruguay, respectively, while keeping all other variables included in the model
constant.

Regarding the associations between high achievement in reading and educational
material shortage, the findings showed that they were negatively correlated in Argentina
(b=-0.25 and OR=0.78), Brazil (b=-0.27 and OR=0.76), Chile (b=-0.22 and OR=0.80)
and Colombia (b=-0.34 and OR=0.71). What this means is that for each unit of increase
in the variable educational material shortage, there was an associated decrease in the
odds of attaining high achievement in reading by a factor of 0.78, 0.76, 0.80, and 0.71

1 Odd Ratio=exp(b).
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in Argentina, Brazil, Chile, and Colombia, respectively, while keeping all other variables
included in the model constant.

Does student ESCS moderate the associations between high achievement in reading and
teaching practices, school discipline, teacher support, and educational resources?

Table 5 presents the results of heterogeneous choice models for high achievement in
reading. The results indicated that none of the 45 estimated parameters for interaction
terms were statistically significant. In other words, findings indicated that student ESCS
did not moderate the relationships between high achievement in reading and the ana-
lyzed school climate characteristics.

It is worth noting that Table 5 findings indicated that the standard deviation of the
residuals was generally lower for students from Low ESCS than for students from middle
or high ESCS. Nevertheless, these differences were not statistically significant. This evi-
dence indicates that, in this case, it is valid to compare differences in estimated param-
eters for students from Low SES and middle or high SES using logit models. Therefore,
this research assessed the robustness of these results using logit models. The logit model
results from this research are presented in Table 6. These findings confirmed heteroge-
neous choice model results; in other words, logit model results indicated that none of
the 45 estimated parameters for interaction terms were statistically significant.

Table 5 Results of estimated interactions between perceived school climate variables and low ESCS
using heterogeneous choice models

High achievement in reading
(1) (2) (3) (4) (5)
Argentina Brazil Chile Colombia Uruguay

b/se b/se b/se b/se b/se
Disciplinary climate x Low ESCS -0.25 -002 024 -023 0.23
(0.66) (027) (022) (034 0.42)
Teacher support x Low ESCS 0.04 007 -014 052 0.15
(0.96) (031) (024) (047) (0.48)
Directed instruction x Low ESCS -0.40 -0.14 017 -0.26 0.03
(1.21) (034) (022) (0.54) (0.71)
Teacher feedback x Low ESCS 0.00 -008 -0.11  -001 -0.28
(0.80) (043) (0.21) (0.38) (0.85)
Teacher's stimulation of reading engagement x Low ESCS  -0.28 -0.39 001 0.07 -0.32
(0.83) (033) (0200 (052 (0.58)
Adaptive instruction x Low ESCS 0.52 024 002 -0.00 023
(0.76) (031) (023) (0.29) (0.80)
Teacher enthusiasm x Low ESCS -0.26 009 -0.11 030 -0.18
(0.53) (0.37) (0.23) (0.45) (0.48)
Educational material shortage x Low ESCS 0.01 -031  -0.14 014 -0.11
(0.54) (0.32) (0.21) (043) (0.36)
Staff shortage x Low ESCS -0.33 -026 025  0.09 0.11
0.57) (028) (0.16) (0.24) (0.39)
School climate variables Yes Yes Yes Yes Yes
Low ESCS Yes Yes Yes Yes Yes
Control variables Yes Yes Yes Yes Yes
Ln sigma Low ESCS 0.07 -0.10 002 -0.10 -0.14
0.57) (036) (025 (031) (0.66)
Observations 9814 8341 6302 6733 4132

Note Standard errors (se) are presented in parentheses. Significance codes: + 0,1 * 0,05 ** 0,01
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Table 6 Results of estimated interactions between perceived school climate variables and low ESCS
using logit models

High achievement in reading
(1) (2) (3) (4) (5)
Argentina Brazil Chile Colombia Uruguay

b/se b/se b/se b/se b/se
Disciplinary climate x Low ESCS -0.28 -003 024 -025 0.29
(047) (0.25) (0.19) (0.33) 0.31)
Teacher support x Low ESCS -0.01 0.10 -0.13 056 0.18
(0.43) (0.33) (0.23) (044) (0.45)
Directed instruction x Low ESCS -0.30 -021 018 -0.31 0.03
(0.46) (039 (021) (043) (0.35)
Teacher feedback x Low ESCS 0.09 -0.14  -0.10 -0.02 -0.28
(0.46) (043) (019 (0.39) (0.44)
Teacher's stimulation of reading engagement x Low ESCS ~ -0.27 -040 001 0.07 -0.33
0.61) (0.33) (0.19) (0.50) (0.47)
Adaptive instruction x Low ESCS 044 029 001 -0.01 0.20
(0.50) (0.32) (0.22) (0.30) (0.36)
Teacher enthusiasm x Low ESCS -0.28 013  -012 034 -0.18
(0.44) (036) (022) (040) (0.36)
Educational material shortage x Low ESCS 0.01 -035  -0.14 011 -0.14
0.47) (0.28) (0.18) (043) (0.31)
Staff shortage x Low ESCS -0.28 -027 025 010 0.12
(0.39) (0.26) (0.16) (0.24) (0.30)
School climate variables Yes Yes Yes Yes Yes
Low ESCS Yes Yes Yes Yes Yes
Control variables Yes Yes Yes Yes Yes
Observations 9814 8341 6302 6733 4132

Note Standard errors (se) are presented in parentheses. Significance codes: + 0,1 * 0,05 ** 0,01

Discussion

This research found several empirical regularities in the associations between the odds
of attaining high achievement in reading and several characteristics of school climate in
Argentina, Brazil, Chile, Colombia, and Uruguay. The findings showed that teacher feed-
back, directed instruction practices, teacher enthusiasm, adaptive instruction practices,
and educational material shortage were correlated to high achievement in reading in at
least three of the analyzed countries. Likewise, the results showed that student SES did
not moderate the association between high achievement in reading and the perceived
school climate characteristics.

The results showed that high achievement in reading was negatively correlated to
the perceived frequency of teacher feedback in four out of the five analyzed countries.
Eskreis-Winkler and Fishbach (2019) findings offer some insights to understand these
associations. According to their results, failure feedback negatively affects people’s
learning because it causes individuals to disconnect from the activity and hinders their
capacity to learn from their mistakes (Eskreis-Winkler & Fishbach, 2019). It is impor-
tant to highlight that two of the three items used to build the teacher feedback scale
measure the frequency of comments related to the areas students need to improve and
how they can improve their performance in these areas, essentially feedback on mis-
takes. Likewise, the teacher feedback scale has a higher level of internal consistency
(Cronbach’s Alpha=0.83); in other words, the items used to build this scale are highly
correlated among themselves. Given the above, the negative associations between high
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achievement in reading and teacher feedback make sense because an increase in feed-
back on students’ mistakes can affect their egos. Therefore, it will increase the probabil-
ity that they disconnect from academic activities, and it will reduce the likelihood that
they learn from their mistakes.

Regarding both perceived teacher enthusiasm and adaptive instruction, the findings
indicated that the former was positively correlated to the odds of attaining high achieve-
ment in reading in five countries, while the latter was positively correlated to the odds of
attaining high achievement in reading in three countries. These results are aligned with
the OECD (2019c), which indicated a significant association between teacher enthusi-
asm and the PISA reading test in OECD countries. Likewise, the findings in this study
indicated that increases in perceived adaptive instruction are correlated to increases
in the odds to attain high achievement in reading in Brazil, Chile, and Uruguay. How-
ever, the evidence did not indicate a significant association for the cases of Argentina
and Colombia. In this regard, these results are aligned with Bayona-Rodriguez and
Lopez Vera (2021), who also did not find a significant relationship between PISA reading
results and adaptive instruction in Colombia.

Findings indicated that the odds of attaining high achievement in reading were cor-
related to educational material shortage in four of the analyzed countries. These results
are aligned with the postulates of the bio-ecological model of human development
(Bronfenbrenner & Morris, 2007). As previously mentioned, this bio-ecological model
suggests that human development is a function of proximal processes, individual charac-
teristics, contextual factors, and the historical period when the proximal processes take
place. Given this, the educational material shortage may affect the frequency of student
reading activities and, thus, the development of their reading competencies. Moreover,
these results are aligned with previous studies, which have found that academic resil-
ience is correlated to educational material quality in European countries (Agasisti &
Longobardi, 2014, 2017).

Regarding the second aim of this research, the results showed that student socioeco-
nomic status did not moderate the relationships between the odds of attaining high
achievement in reading and perceived school climate variables in any of the five analyzed
South American countries. These results are aligned with previous studies conducted in
both Bogota D.C. and five South Asian countries. Rodriguez De Luque (2024) studied
the associations between high achievement in reading and eight characteristics of school
climate (i.e., emotional safety, physical safety, commercialization and consumption of
illegal drugs inside the school, peer relationships, teacher-students’ relationships, adult
relationships, sense of belonging, and respect for school norms). He found that student
socioeconomic background did not moderate these associations. Likewise, Sandoval-
Herndndez and Bialowolski (2016) examined whether student socioeconomic back-
ground moderates the associations between academic success in mathematics and one
school climate variable (student exposure to bullying). Through this research, Sandoval-
Hernéndez and Bialowolski (2016) concluded that student socioeconomic background
moderates these relationships in only one out of the five analyzed educational systems.

It is important to highlight that this is the first research that has comparatively
examined the associations between the odds of attaining high achievement in read-
ing and teaching practices, school discipline, teacher support and educational and staff
shortage in five South American countries. Likewise, this is the first study which has
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comparatively examined whether student socioeconomic status moderates the relation-
ships between the probability to attain high achievement in reading and these school
climate characteristics. Therefore, these results offer insights into designing regional
interventions aimed at increasing student probabilities to attain advanced competencies
in reading, while helping to bridge the gap between students from low and middle or
high socioeconomic status.

However, these results should be interpreted considering the limitations of this study.
Firstly, given the correlational design and the cross-sectional database used in this
research, its findings should be interpreted as correlations or associations and not causal
effects. In this sense, future studies should use an experimental design or longitudinal
databases to estimate the causal effects of programs aimed at increasing student proba-
bilities to attain high achievement in reading through the intervention of school climate.

Finally, future studies should examine how to improve feedback practices. Eskreis-
Winkler and Fishbach (2019) findings offer insights to improve teacher feedback prac-
tices. Eskreis-Winkler and Fishbach (2019) found that failure feedback negatively affects
peoples’ egos, and it causes people to disconnect from activities or ignore it and, thus,
they do not learn from their mistakes. Conversely, people can learn as much as from
success feedback received by others as from failure feedback received by others.

Conclusion

The results of this study indicate that actions aimed at improving teaching practices and
educational resources may serve as mechanisms to help 15-year-old students develop
advanced reading competencies, regardless of their SES. Likewise, since there is no
evidence of a heterogeneous relationship between the capacity to attain high achieve-
ment in reading and perceived school climate, these actions may help to bridge the gap
between Low SES and middle or high SES students in attaining high achievement in
reading. However, this bridging is only possible if efforts are focused on schools attended
mainly by socioeconomically vulnerable students.

These efforts should be aimed at several areas of improvement. For instance, teach-
ing competencies to match students’ needs, knowledge, and skills; feedback competen-
cies to avoid affecting students’ ego and keeping them engaged in academic activities;
teaching competencies to keep students engaged in their learning; and the quality and
availability of educational resources. Additionally, these results emphasize the impor-
tance of strengthening educational information systems to obtain the required informa-
tion to understand the socioeconomic characteristics of students. This information can
facilitate the targeting of educational interventions aimed at improving the learning out-
comes of students from low SES backgrounds.
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