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ABSTRACT 
The generalization of assessment instruments for Elementary 
Education students, at the national and international level, 
involves the appearance of new techniques in the analysis of 
statistical results that allow the comparison between geographical 
areas, schools and students. In this way, the context surveys 
emerge as measures associated with the achievement tests to 
control the contextual factors with influence over the students. 
Although in the literature the socioeconomic level is imposed as a 
key contextual variable, there is not a particular standard to 
construct scales of this type at the international level. This study, 
from an initial sample of 6765 students and 78 educative centers 
located in Baja California (México), describes the process carried 
out for the construction of a scale for the socioeconomic level 
measurement and it validates the results obtained in relation with 
the "Tests ENLACE", applied to Elementary Education students 
at the national level. 
Therefore, this proposal pretends to create a specific model for the 
construction of these contextual scales of socioeconomic level, 
taking into account its relation with the own Tests ENLACE.  

Finally, it is shown the importance of contextual aspects as in the 
analysis of achievement tests as in the construction of contextual 
scales included as covariables in this type of analysis. 

Categories and Subject Descriptors 
K.3 [Computers and Education]: General. 

General Terms 
Measurement, Standardization. 

Keywords 
Large-scale assessment, context variables, socioeconomic level, 
evaluation, Secondary Education. 

1. INTRODUCTION 
The development of assessment tests of the achievement at the 
national and international level [1, 9, 17, 18, 20, 21, 28], among 

these found the tests ENLACE, developed throughout Mexico, 
has been generalized to ensure the quality, the control, the 
standardization and the improvement of the students' educative 
results. 

Specifically, the tests ENLACE emerged with the idea to generate 
information about the knowledge and abilities the students have, 
with the purpose of providing support to implement effective and 
relevant processes of educational planning and public policy [16]. 
 

At the same time, together with the importance assigned to the 
development and application of large-scale performance tests in 
the countries during the last decade of 20th century and the first 
one of this century, which originates a variety of comparative 
researches about the school performance of students and schools 
from different regions geographically, socially, economically, and 
culturally [8, 14, 31], appears the concern about the control of 
some differential variables which are not controlled by the school 
institutions and indicates the final performance of the students 
[11–13]. 

Fruit of the research generated in that area in the field of 
Education Sciences, linear hierarchical models are positioned 
(given their nested, multivariate and multilevel nature) as a strong 
and good alternative to exercise a control on the moderate effect 
of these contextual variables in the academic performance of the 
students and education centers, as well as to isolate it from the 
real effect in schools [4, 10, 30]. 
In particular, from the possibilities that the linear hierarchical 
models offer, emerge the model of added value, thoroughly 
studied in the 80's and 90's of the XX century [3, 5, 23, 24]. These 
models were generalized at the end of this century and at the 
beginning of XXI century to assess the differential performance of 
schools and students, controlling the effect of the contextual 
variables [15]. It is worth noting some examples, such as the 
researches of Sanders & Horn [26]  with the implementation of 
the assessment system of value added of Tennessee (Tennessee 
Value-Added Assessment System o TVAAS), or the analysis 
carried out by Brit, Thum, Easton and Luppescu [2], who apply a 
longitudinal assessment of the students which are in Elementary 
Education in Chicago. These experiences, estimate the residual 
profit from the students’ direct individual score, without 
considering the gross profits. Thereby, the statistical model 
applied for the study of students' growth and the educational 
centers, uses better the available information in paired test 
applications because it takes into consideration the matrix 
variance-covariance complete. 

Within these linear hierarchical models, which could be 
considered of added value when they incorporate longitudinal 
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measures of the performance of students and schools [5, 24, 26], 
one of the contextual variables that has the best impact due to its 
influence over the academic performance is the socioeconomic 
level of the students and schools [27, 29]. 

Searching a definition for the socioeconomic level of students and 
schools, it starts from the proposal made in the report written by 
experts of the National Center for Education Statistics. [19]: 

SES can be broadly defined as one’s Access to financial, 
social, cultural and human capital resources. Traditionally a 
student’s SES has included, as components, parental 
educational attainment, parental occupational status, and 
household or family income, with appropriate adjustment for 
household or family composition. An expanded SES measure 
could include measures of additional household, 
neighborhood, and school resources. [19]. 

Therefore, the socioeconomic level is considered as a 
measurable latent variable from several observables. For 
example, OECD, in the application tests of PISA, introduces a 
questionnaire of context to obtain a socioeconomic index, 
called "PISA index of economic, social and cultural status" 
(ESCS) [22],  which integrates, through an analysis of the 
main components, the following variables: 

- Possessions at home (possessions in the cultural field, 
not essential possessions that indicate richness, 
educational resources and number of books).  

- Educational level of parents 

- Parents’ work status 

This and other measures normally used in the socioeconomic 
index measurement are based generally on 3 fields that we 
could call like BIG 3 [19]: family income level (measured 
indirectly from existing resources and habits in the family 
home), parents’ education and parents’ work status. The 
socioeconomic level of the schools is considered equally 
important, and it is usually obtained through the 
socioeconomic index average of the students of the school 
[25]. Occasionally, in order to obtain these socioeconomic 
indexes of the school's level, the average of the student's level 
is complemented with another measure specifically linked to 
the school, as the quantity and the status of the available 
resources in the school [19]. 

Then, the aim of this research to design an index of the 
socioeconomic status of students and schools from context 
questionnaires applied in the State of Baja California (Mexico) 
from the Unit Educational Assessment of Institute of 
Educational Research and Development of the University of 
Baja California, as well as to evaluate its level in relation with 
the students' results in mathematics test ENLACE, developed 
which in Mexico in 2010. 

2. METHOD 
2.1 Participants 

From the population of students in second and third year of 
Secondary Education in the State of Baja California (Mexico), a 
random initial representative sample of 6765 students and 78 
schools is obtained. On the distribution of the sample by sex, it is 
obtained 48.6% men and 51.4% women; and by nationality, 
89.8% are Mexican students and 10,2% are foreign students.  

As regards to participating schools, it is obtained a tightly 
distributed sample of the reference population regarding modality 
(45,9% general modality centers,18,8% particular modality center, 
23,5% technical modality center and 11,8% e-secondary modality 
center). On the other hand, regarding the municipality of the state 
of Baja California (21,2% of Ensenada, 31,8% of Mexicali, 4,7% 
of Playas de Rosarito, 5,9% de Tecate y 36,5% de Tijuana). 

2.2 Instruments 
ENLACE 2010 is a standardized objective test which is applied to 
the whole population registered in the census of Mexico, and it 
offers an individual diagnosis about the students in some of 
curriculum subjects. It is focused on assessing the knowledge 
achieved by the students in their formal schooling. The ENLACE 
tests in the Elementary Education assess, mainly, the knowledge 
and abilities of the students in the subjects of Spanish and 
Mathematics, although since 2008 in each application another 
subject is included. This subject is focused on mathematics to 
avoid bias related to the nationality or the use of the language in 
different social groups. 

To obtain the socioeconomic index, are used variables included in 
the context questionnaire which are applied as part of the Integral 
Assessment Strategy 2010 [6], that is performed from the Unit 
Educational Assessment of Institute of Educational Research and 
Development of the University of Baja California. The figure 1 
shows the dimensions covered in that questionnaire. 

The variables obtained for the design of the socio economic index 
are included in the dimension "learning opportunities which the 
student have". Specifically, the opportunities that the family give 
them include variables on physical resources, educational or not 
that they have, the number of people and rooms that have at home, 
the number of available books, number of computing available 
resources, etc. On the other hand, the opportunities that the health 
gives them include the eating habits and the diet.  

 

Figure 1. Variables applied in the comprehensive strategy 
2010 

2.3 Procedure 
Firstly, it is constructed the socioeconomic index based on 
recommendations of institutions and the scientific literature 
consulted at the beginning of this research, and it is contrasted 
their level of correlation with the scores in the mathematics tests 
ENLACE 2010 for the selected sample. Then, this index is 
discretized based on the socioeconomic structure in the state of 
Baja California [7] and the correlation obtained is contrasted 
again. Finally, both obtained correlation indexes are compared to 
check if the discretization of the socioeconomic variable based on 
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the socioeconomic structure existing in the region improve with 
the behavior of them. 

2.4 Data analysis 
On the one hand, for the construction of socioeconomic index it is 
used the technique of data reduction of main components analysis, 
keeping as minimum criterion a 35% of variance explained by the 
component or components extracted. 

On the other hand, it is applied the calculating the Pearson 
correlation coefficient to analyze the relation between the initial 
socioeconomic index and the final score in ENLACE tests, and 
the discretized socioeconomic index and the tests again. 

3. RESULTS 
Firstly, it is proceeded to a preprocessed of the variables that will 
be finally included in the socioeconomic index. 

- Overcrowding index 

It is calculated dividing the numbers of rooms that the home has 
between the numbers of people who live in that home. In this way, 
the highest values of this index will mean a minor level of 
overcrowding. Having calculated the variable, the histogram 
shown in figure 2 is obtained. 

 
Figure 2. Overcrowding index. Histogram. 

The average score achieved is 0.61, with a typical deviation of 
0.26; so, the most of students live in a home with less than 1 room 
per person. In fact, the value 1 of the overcrowding index is in 
percentile 98. In the histogram it can be observed a clear tendency 
of the positive asymmetry (As.=2,96) and a  high leptokurtic 
kurtosis (curt.=30,97). 

- Basic resources at home  

It is formed by a sum of dichotomous variables (if the home has 
light, water, piping system, type of floor, etc.). In that case, it is 
obtained a structure with a clear negative asymmetry. It can be 
observed in the figure 3. 

 
Figure 3. Basic resources at home  

The 70,2% of the houses obtain the highest score in this variable 
(10 points), and the 94,5% of these cases obtain between 8 and 10 
points. 

- General resources at home 

In this case, it is formed again a sum between dichotomous 
variables that question about the existence of general physical 
resources at home (car, personal computer, wash machine, 
internet, etc.). The figure 4 shows a negative asymmetry but it is 
less high than the previous case. 

 

 
Figure 4. General resources at home. Histogram. 

It is observed how only 10% of the sample is in very low scores 
less than or equal to 5 points. 

- Educational resources at home 

The variable formed remains a sum of dichotomous variables, of 
tenure or not tenure, of educational resources (desk for study, 
calculator, dictionary, textbooks, etc.). The figure 5 shows the 
tendency previously explained. 
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Figure 5. Educational resources at home. Histogram. 

The 70% of the sample is in high scores, between 5 and 7 points.  

- Mother and father’s scholarly studies 

These standards are obtained directly from the measured variables 
with a scale from 1 to 6 points, which go from the category 
“without scholarly studies” until “postgraduate studies”. In both 
cases, it is obtained a positive asymmetry and a platykurtic 
kurtosis; so, the tendency is toward low scores and there is a 
flattened distribution. Only the 24% and 29% of the mothers and 
fathers, respectively, of the sample students have university 
studies. 

- Attendance to cultural events 

It is performed an analysis of the main components, from 4 
variables which measure the frequency of attendance to the 
cinema, museum, theatre and concerts. It is extracted in the first 
factor a 51, 17% of the total variance and all the standards which 
have a positive weight about the factor .700.  The figure 6, as in 
previous indexes (overcrowding index and parents’ scholarly 
studies) shows a positive asymmetry, result of the high degree of 
social inequality existing in Mexico1. 

                                                                    
1 According to data provided by the World Bank 

(http://datos.bancomundial.org/indicador/SI.POV.GINI/countrie
s/1W?display=default) this index in Mexico, in 2010, was 47,2, 
so it reaches a inequality social index very high, in the position 
123 of 160 countries, according with Wikipedia 
(http://es.wikipedia.org/wiki/Anexo:Pa%C3%ADses_por_igual
dad_de_ingreso). 

 
Figure 6. Attendance to cultural events. Histogram. 
- Health and food 

It is performed an analysis of the main components, from 4 
variables which measure the frequency of consumption of fish and 
vegetables, meat and poultry, dairy products, cereals). The 
variable that questions about the frequency of consumption of fish 
is removed because Baja California is a fisher place, and it is 
considered that this variable is not going to reflect the economic 
possibilities of the families. It is extracted in the first factor a 45, 
65% of the total variance and all the standards that have a positive 
weight about the factor and higher a .500 in all cases.  The density 
distribution shows a negative asymmetry (As. = -0, 49) and a   
kurtosis lightly platykurtic (Curt. = -0, 25). 

- Father and mother’s work 

Given the specific characteristics of Baja California, that mainly is 
a U.S. bordering state, and it has, consequently, a special 
socioeconomic structure according to the rest of Mexico, it is 
considered that the variables related to the parents’ work will not 
be included. This occurs because the farmworkers, handmade 
activities and housework in U.S. have salaries higher than other 
workers who belong, a priori, to a higher working range in 
Mexico. 

As added at these variables, for the construction of the definitive 
index of the variable, the number of books that the person has at 
home is included as an independent variable. 

Therefore, it is applied a last analysis of mainly components with 
the addition of the 9 described variables, forcing 1 extraction 
factor. It is obtained a first factor with a 39% of the explicated 
variance and an autovalue of 3.451. "The elbow" of the 
sedimentation graph, shown in figure 7, confirms the pertinence to 
make the cut in the first factor. 
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Figure 7. Socioeconomic Status. Scree Plot from principal 

component analysis. 
The Pearson’s correlation coefficient at students' level that the 
value of this index obtains in mathematics tests ENLACE is .272, 
so, it is highly significant (p<.001). By contrast, the correlation at 
a school center level is 0,597 (p<.001). 

In fact, the figure 8 shows clear evidences that the socioeconomic 
index is determinant of the ENLACE scores, above all in the 
lower socioeconomic indexes. 

 
Figure 8. Socioeconomic Status. Density Plot with ENLACE 

2010 mathematics punctuation. 
So, since it is probable that within each social class is not 
established a clear relationship, it will seek to improve the 
coefficient, categorizing the calculated socioeconomic index from 
the classification that performed the Mexican Association of 
Marketing and Public Opinion Research Agencies (AMAI) in 
2010. Such classification categorizes Baja California population 
in the following way: high class (5,7%); medium-high class 
(22,4%), medium class (27%), medium-low class (34,2%), low 
class (10,2%) and extremely poverty (0,5%). Due to the 
infrequency of the category of extreme poverty, it is decided add 
it to the low class.  

The figure 9 shows the averages in mathematics within tests 
ENLACE of each categorized social class. It is observed a very 
clear gradual increase, above all in the intermediate social class. 

 
Figure 9. Socioeconomic Status. Means plot with ENLACE 

2010 mathematics punctuation. 
The correlation coefficient between this new variable and the 
score in mathematics in test ENLACE 2010 of each student grows 
until .276, and the schools sample grows until .635. 
If it is performed a hypothesis contrast to check if the correlation 
difference is significant, it is obtained, at the case of students a not 
significant correlation difference (t=0,923; p=.187) and for the 
schools, it is obtained a significant correlation difference very 
high (t=2.843; p=.003). 
 
So, it is concluded that the categorization of the socioeconomic 
index can improve the behaviors of this score in the search of a 
better explication about the student's academic performance. 

4. DISCUSSION ANS CONCLUSIONS 
In a time in which the Government and public institutions increase 
their concern about the quality control and expenses that are 
dedicated to an educational system in general, the large-scale 
assessments, at a national and international level, are increasing. 

Although the institutions try to be cautious about this, these tests 
are often used in mass media as measures, which allow to 
compare the educational systems from countries and regions, 
while these are not comparable either at the level of its 
socioeconomic, cultural and political structure, neither, in many 
cases, at the level of its educational system. 

That is why the importance of sure an assessment which controls 
the effect over some context variables that leave no trace about 
the academic performance of students and schools, and the 
consequent increasing impact that this type of research have had 
in the field of educational research and it is kept yet [8, 14, 31]. 

As regards to the boom that acquires calculating socioeconomic 
index in these studies of educational research, specifically, the 
adaptive assessment of the results of large-scale achievements 
tests [2, 5, 26], the performed efforts have had to do with the 
international standardization of criteria to construct these 
measures [19, 27, 29], disregarding the specific defining 
characteristics of each country or region. 

Although, these measures of socioeconomic index of student and 
their families obtain results correlated significantly with the 
academic performance of students and that, as have evidenced in 
this and other researches, these measurements seem quite strong 
in their applications in all countries, not represent, exactly, social 
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structural differences of the countries. In fact, the empiric 
evidence which is obtained in this research, seems to confirm that 
the simplification of these socioeconomic indexes through a 
categorization based on the region structure, it is possible improve 
the explicative level of these indexes over the academic 
performance of the students, and above all, the average 
performance of the schools. 

Therefore, the obtained results point to this tendency that allows 
updating and improving the calculation of the socioeconomic 
indexes from countries according to their internal structure, based 
on a division by social class in the ordinal direction instead of the 
direct application of a continuous index obtained in a standardized 
way for all countries and regions. 

As weaknesses of this research, it is important to note that the 
socioeconomic index calculation only it is limited to the region of 
Baja California, in Mexico, so it could have an important slant 
relative to the location, due to the location is very definite. In this 
regard, because of characteristics of job and economics of this 
region, the variable of parents’ work status, which are included in 
the index, it is not used, so it can have slants too. 

It is obvious that, for future researches, the necessity of replicating 
the obtained results here in others regions with various 
socioeconomic structures, with the aim of checking the 
improvement of the explicative level of socioeconomic index 
about the academic performance. The obtaining of this of 
socioeconomic index improved can contribute to the increase of 
quality of estimation of hierarchical linear models for the 
calculation of value added in education and, thereby, to help to 
improve institutional assessment of the education system in the 
future. 
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