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Abstract

We investigated the relationship of exposure to Spanish and socioeconomic status (SES) with reading and math
standardized test scores among third and sixth grade pupils in Guatemala. The results of a multi-group structural equation
model and multivariate analysis of covariance led us to conclude that SES and exposure to Spanish are associated to
achievement across grades, ethnicities, and area of residence. Exposure to Spanish is more relevant in lower grades
whereas area of residence is a consistent predictor across grades. Analysis of equivalence for the various groups suggests
a set of consistent relationships across ethno-linguistic groups. Our results confirm previous research indicating that SES
is a positive predictor of school achievement and that the compatibility of the pupil’s familiarity with the testing language
is positively related to achievement results. We recommend that linguistic competency heterogeneity in terms of
competency level in each language be considered and that bilingual interventions be developed, as opposed to adopting
models that assume homogeneous linguistic ability across ethnicities.
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Guatemala is a multi-ethnic and multi-
lingual society. Spanish is the official and
dominant language in the education system.
Efforts have been made to provide a more
equitable treatment of all languages and
sociodemographic shifts have led to increased
interactions between linguistic groups where
Spanish is the common language. This has
created a national population with huge
individual differences in proficiency in
Spanish. In this paper we examine effects of
differential exposure to Spanish and

socioeconomic status (SES) on pupils’ school
performance. We used scores of standardized
tests for math and reading across ethnic
groups, while taking into consideration the
area of residence (rural or urban). The results
should be of immediate interest for the
Guatemalan educational system and also offer
interesting inputs for a wider context since
most countries where pupils are schooled in
multi-lingual environments, will also have to
negotiate between languages. Understanding
these relationships should inform educational
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policy in Guatemala and presumably other
multi-lingual countries and serve as a stepping
stone for further research into differential
levels of language proficiency among pupils.

Ethnicity, Language, and
Socioeconomic Status

Ethno-linguistic factors are difficult to
separate from other relevant contextual factors
in  Guatemala. Previous research has
consistently reported relationships between
area of residence (urban/rural), SES and
school achievement (Alvarez & Schiefelbein,
2007; Beckett & Pebley, 2003; Esquivel
Villegas, 2006; Moreno Grajeda, 2009, 2012;
Pellecer Rivera, Saz Choxin, & Santos
Solares, 2011; Trevifio Villareal, 2006). These
are factors that in Guatemala are confounded
with each other and with ethnic background.
Of the total population, 40% to 50% is
estimated to belong to one of the Mayan ethnic
groups who mostly live in rural areas
(Poblacion en Guatemala (demografia), n.d.;
World Factbook, 2007). Mayas are also, on
average, less affluent and have lower school-
attendance records than the mainstream group
(i.e., Mestizos, also locally called Ladinos),
and the income of families where the head of
the household is not fluent in Spanish is
usually lower (Esquivel Villegas, 2006; INE,
2010).

Findings from national school assessments
in Guatemala show that SES of the individual
pupil is the strongest predictor of
achievement. It is not, however, a
straightforward indicator; it loses predictive
value as the average SES of pupils in the
school increases (Moreno Grajeda, 2012). In
schools with a more affluent population,
performance of pupils is more homogeneous
irrespective of SES variability within
classrooms, while in poorer schools, pupils of
lower SES obtain lower scores (Moreno
Grajeda, 2012). Mayan pupils tend to belong
to the lower SES segment of the poorer
schools in the country.

Ethnicity and Enrolment Rates

According to the national education census,
gross enrolment rates for third grade between
2004 and 2007 oscillated between 112% and
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114% and net enrolment rates oscillated
between 34% and 39% (Sistema Nacional de
Indicadores Educativos, n.d.). By 2014 the
gross enrolment rate was 99.1% and net
enrolment rate 39.2% (Sistema Nacional de
Indicadores  Educativos, n.d.).  Gross
enrolment rate is estimated by dividing the
number of enrolled students irrespective of
age over the number of students in the general
population of an age appropriate for the grade
level. Net enrolment rate is estimated by
dividing the number of students enrolled that
are age-appropriate for the grade over the age-
appropriate general population. In 2006, the
year from which the data for this study is
drawn, close to 75% of pupils in third grade
were over-aged and around 60% of children
who should have been enrolled were either in
a grade not appropriate for their age or out of
school. The data for 2014 indicates that
perhaps the proportion of over-aged pupils has
decreased, but the rate of age-appropriate
children has shifted only slightly. Sixth grade
data indicates that for the same period
discussed above, 2004 to 2007, gross
enrolment rates increased from 71% to 78%
and net enrolment rates increased from 22% to
27%, while in 2014 the gross enrolment rate
was 86.6% and the net rate was 32.8%
(Sistema Nacional de Indicadores Educativos,
n.d.). In other words, by the sixth grade the
percentage of over-age pupils within the
period of 2004-2007 dropped to around 50%,
but the number of children that should have
been in sixth grade and were in a grade not
appropriate for their age or out of school
climbed to around 75%. Considering the 2014
indicators in sixth grade, it seems that the
over-age students increased with time, but
there was also an increase in enrolment of age-
appropriate children.

The promotion rate of students who
completed second grade in 2005 and could
move to third grade in 2006 was 84% and
those completing third grade in 2006 was
82%. In contrast, the promotion rate of
students completing fifth grade in 2005 who
could move to sixth grade in 2006 and the rate
for those completing sixth grade in 2006 was
91%. This suggests that the characteristics of
children in third and sixth grade were
somewhat different. The third grade group
contained a larger proportion of the population
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of children of the corresponding age (ideally,
8.5 t0 9.5 years of age) and a larger intake of
children overall, thereby constituting a more
accurate representation of the country’s
population.

Of the 2,269,520 children enrolled in 2006,
the year of the data collection for this study,
only 38% were indigenous (including Maya,
Garifuna, and Xinka) (Anuario Estadistico de
Educacion, 2006). Of the total school
population, 70% attended rural schools, but
this proportion climbed to 85% when
considering  only  indigenous  pupils.
Promotion rates in that year were 82% for the
rural area and 89% for the urban area. The
strong link between area of residence and
ethnicity is likely to have contributed to create
heterogeneity in school populations across
grades.

Ethnicity, Language, and
Education Delivery

Historically, the linguistic diversity in
Guatemala has created significant challenges
for the delivery of educational services, and
population mobility further contributes to
these. Demographic shifts caused by diverse
socioeconomic and historical factors have
gradually reduced the isolation of ethnic
groups, changing the linguistic landscape of
the country in ways that have not been
recorded accurately. Changes in educational
policy have not always been capable of
responding to those shifts simultaneously to
ensure quality of education.

The Ministry of Education of Guatemala
has designated a number of schools to deliver
bilingual education to pupils in first to third
grade in areas historically linked to a particular
ethno-linguistic group. The reports on the
success of this program usually have been
positive in terms of enrolment and dropout
rates, but inconsistent in terms of adherence to
the use of the language in the classroom and
the achievement of pupils (Enge &
Chesterfield, 1996; Patrinos & Velez, 2009;
Rubio, 2004). It is unclear whether this is due
to a mismatch of teacher and pupil language,
or that the teacher needs to translate the lesson
or curriculum materials because pupils are not
fluent in the language assumed to dominate the
communities served by the school, or a

combination of these and perhaps other
factors.

Guatemala’s national assessment system
tests pupils’ achievement in math and reading
as part of an overall strategy to monitor quality
of education. Although there is general
agreement that linguistic factors can affect
outcomes, these are seldom tested. The
attempts made in Guatemala focus on the
“monolingual —  bilingual”  dichotomy
(bilingual in Spanish and a Mayan language),
as if there were no difference in levels of
competency, assuming that the pupil is fluent
in Spanish when monolingual and most fluent
in the Mayan language when bilingual. For
example, pupils belonging to a Mayan ethnic
group and attending schools with bilingual
teachers have on occasion been administered a
test in a Mayan language designed to test math
or reading among proficient speakers of that
language. However, there is no additional
information of the oral fluency the pupils
possess in that language. As a result, even
when pupils are Maya, they might have been
tested in a language they are not fluent in. This
is an important issue because the difference
between the pupils’ language of choice and the
standard language in which they are tested can
have a negative impact on test performance
(Hambleton, Merenda, & Spielberger, 2005;
Trevifio Villareal, 2006).

Guatemala is home to 22 languages. The
mother language (L1) for many children is not
Spanish and the degree to which they have
contact with Spanish varies. Some pupils who
identify with the Mayan group do not speak a
Mayan language. On the other hand, some
pupils who identify with the Ladino group
speak a Mayan language or have parents who
speak a Mayan language. The extent to which
Spanish dominates over other local languages
or the extent to which Spanish and Mayan
languages hybridize each other also seems to
differ across geographical locations. As a
result, the mastery of Spanish is not
homogenous across the population as a whole
or within ethnic groups, making it difficult to
ensure a good adjustment between teacher’s
and pupil’s mastery of the language of
schooling.

Not all bilingual communities agree with
bilingual education and the attitude of the
community may have an impact on the
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consistency of the language in which the
lessons are delivered and the methods used to
deliver the instruction (Flores Reyes &
Villegas de Sanders, 2009). Shifts in the
background of the pupils as the grade level
progresses change the composition of the
classroom in more or less systematic ways,
where pupils who reach higher grades tend to
come from wealthier homes in which Spanish
is spoken more frequently. The ethnic
composition of the classroom may also have
an impact. Evidence from classroom
observations indicates that teachers and pupils
initiate more interactions with those of their
own ethnicity, thus creating different
opportunities to learn as a function of the
teacher-pupil ethnic composition
(Chesterfield, Enge, & Rubio, 2002; Correa-
Chavez & Rogoff, 2009), although it is not
completely clear whether this is due to cultural
or linguistic factors. This highlights the
relevance of studying both ethnic and
linguistic issues and their relationship with
schooling and achievement.

Present Study

This study investigated the relationship of
exposure to Spanish with pupils’ school
performance, controlling for socioeconomic
status, and taking into consideration area of
residence (rural or urban) and grade level.
We wanted to find out whether pupils who
have greater exposure to Spanish differed
from pupils who come from bilingual homes
and have less opportunity to communicate in
the language of the standardized tests. As
mentioned, Guatemala is linguistically
heterogeneous and language, socioeconomic
status and ethnicity interact, and are
associated with exclusion. We also decided to
explore whether gender is associated with
differences in achievement results, because
being female is also associated with
exclusion from opportunities to achieve
further development, such as education.
Guatemala’s Gender Development Index in
2013 was 0.52, placing the country in rank
112 (out of 209 countries) (UNDP, 2014).
Having a clearer understanding of these
interactions should help make better
decisions regarding educational policy.
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To answer our main question, whether
there are differences in achievement
associated with differential exposure to
Spanish, we explored the national
standardized  educational assessments
seeking sets of data that contain information
on language proficiency. We were unable to
find measures of linguistic mastery in either
Spanish or the Mayan languages for students
in the elementary grades. Testing for the level
of mastery for all languages spoken in
Guatemala would not be possible at this time,
but measuring linguistic performance in the
language of the tests would help understand
observed differences in performance. At
present there are no measures of fluency in
Spanish of pupils and developing them would
require a significant investment from the
Ministry of Education.

The official policy for bilingual education
is to deliver lessons in the Mayan language
for indigenous children during the basic
grades of elementary education (first three
years for children, ideally 6.5 to 9.5 years of
age). This, it is believed, will ensure better
performance when pupils graduate from
elementary education (in sixth grade, with
children ideally ranging from 11.5 to 12.5
years). The national assessment system tests
pupils concluding the basic cycle (third
grade) and concluding the full elementary
level (sixth grade). This happens every few
years; the time between elementary level
testing varies depending on approval from
the incumbent Minister of Education.

In the record of the 2006 national
assessment, we found pupil reports on the
level of exposure they have had to Spanish.
We decided to use this information to check
whether the degree of exposure to Spanish
among pupils who identify (or not) as Mayan
and who belong to different socioeconomic

levels relates to their educational
achievement as measured by their
performance in math and reading

standardized tests. Results indicative of a
pattern of relationships with socioeconomic
status, ethnicity and area of residence (rural
or urban) would justify an investment in
developing the tests and mechanisms to
assess proficiency in Spanish as a second
language. We analyzed data from grades
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three and six, to check whether trends
replicate across levels and chose the set from
2006 because it contains equivalent
information on exposure to Spanish and
socioeconomic status across grade levels. We
also used the same data set to check for
differences in achievement associated with
exposure to Spanish, SES, area, and gender.

Method

Participants

Participants were Guatemalan third and sixth
grade pupils from government schools
sampled to conduct the national reading and
math 2006 assessment (about 89% of
students enrolled in the elementary level
attend a government school). Probability
samples were drawn from each of the 22
Departments into which the country is
divided (Ministry of Education/DIGEDUCA,
n.d.). The sample for the Department of
Guatemala, where the capital city is located,
was split in two: One sample for the
metropolitan area and one for the remainder
of the Department. We chose data from the
2006 assessment because it was the only one
of the sets available for research that
contained information on exposure to
Spanish, language preference, SES, ethnicity,
and gender for all groups and grade levels.
The total sample for third grade was
composed of 20,925 pupils, 50% males and
50% females, with a mean age of 10.16 years
(SD = 1.34). The sample was divided into
students who identified as Mayan (the
majority indigenous population of Guatemala
composed of some 20 distinct ethnicities) and
Ladino (or mestizo). Of the pupils, 34%
identified as Mayan and the others as Ladino;
of the pupils who identified as Mayan, 22%
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were highly over-aged for the grade level (12
years of age or older) as opposed to 13% of
the non-Mayan group. The sample was also
divided according to the municipal
classification of the community served by the
school as rural or urban. Of the pupils in the
sample, 41% came from urban settings and
59% from rural areas; 68% of pupils who
identified as Mayan were living in rural areas
as opposed to 55% of Ladino pupils.

The total sample size for sixth grade was
15,227, 50% male and 50% females, mean
age of 13.10 years (SD = 1.28), with 31.6%
of pupils identified as Mayan and the rest as
Ladino. Twenty percent of the pupils who
identified as Mayan were severely over-aged
for the grade level (15 years of age or older)
as opposed to 11% of the non-Mayan group;
50% of pupils in the sample come from urban
settings and 50% from rural areas; 57% of
pupils who identified as Mayan live in rural
areas as opposed to 47% of Ladino pupils.

There were a number of students who
completed the reading test but did not
complete the math tests or were administered,
for either reading or math, a test form that
could not be anchored to the remaining forms
(see below). In third grade 13,625 pupils had a
reading score and 15,406 pupils had a math
score. In sixth grade 10,150 pupils had a
reading score and 12,442 pupils had a math
score. Little’s MCAR test to check for missing
reading and math data resulted in non-
significant y2 value, 1.88 (df = 2, p = .39) for
third grade and 1.27 (df = 2, p = .53) for sixth
grade. Therefore, we used EM imputation
estimations for reading and math scores,
yielding a sample of 20,672 cases for third
grade and 15,227 cases for sixth grade. Pupil
numbers distributed by ethnicity, area of
residence, and gender are presented in Table 1.

Table 1. Numbers of Students by Gender, Area and Ethnicity

Ethnicity Area Gender 31 Grade 6t Grade
Maya Urban Male 1,053 899
Female 1,206 1,189
Rural Male 2,481 1,469
Female 2,300 1,249
Ladino Urban Male 2,958 2,703
Female 3,216 2,815
Rural Male 3,825 2,520
Female 3,633 2,383
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Instruments, Questionnaire
based measures

Languages exposure. There was only one
version of the pupil questionnaire per grade
with most questions common to third and sixth
grade. Pupils reported their own and their
parents' first language in three different
questions (one referring to the pupil, one to the
mother and one to the father), choosing from a
list of the languages in use in Guatemala. They
also reported what language they used to
communicate with their father, mother, and
siblings and indicated which language they
used most frequently. The questions came
with a list of languages from which the pupils
could choose.

In total, seven items that are common
across the two grades were scored
dichotomously (coded as Spanish versus all
other languages) and analyzed using Winsteps
3.66 (Linacre, 2008) for each grade separately.
Cronbach’s alpha was 0.91 for third grade and
0.93 for sixth grade. Rasch model fit statistics
were used to identify response patterns not in
line with (or predictable by) this model (Bond
& Fox, 2007). We used the infit and outfit
measures of the items as fit statistics (Bond &
Fox, 2007). Rasch infit and outfit measures
were considered to be under-fit when the mean
square statistic was > 2.0 and over-fit when the
mean square statistic was < 0.5 (as suggested
by Bond & Fox, 2007). Since no item
exhibited infit or outfit above 2.0 or below 0.5,
we proceeded to estimate person Rasch
measures for the scale, using all items.

Socioeconomic status (SES). Four items
in the background questionnaire enquired
whether the father and mother of the child
knew how to read and write. A set of three
multiple response questions asked about the
materials of the floor and walls of the pupil’s
home where the options could be scored on an
ascending scale (e.g., 1 point for walls made
of reused tin or plastic, 2 points for
prefabricated materials, 3 for wood, 4 for clay
and brick, etc.). Further multiple choice
questions asked about the water-source and
the source of energy for illumination at home;
a list of objects indicative of wealth from
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which the pupil chose those owned by his or
her family (e.g., computer, DVD player, and
telephone). A yes/no question asked whether
or not the pupil was living in a house with a
sewer system.

Using these items, raw scores were
estimated for seven variables: i) objects
indicative of wealth at home; ii) floor
materials; iii) wall materials; iv) roof
materials; v) source of illumination; vi) water
source; vii) literacy of parents. Cronbach’s
alpha for third grade was 0.56 and 0.57 for
sixth grade. These seven scores were subjected
to principal component analysis. Sampling of
cases for the analysis was adequate (global
KMO for third grade = .61; global KMO for
sixth grade = .68). Correlations were large
enough for the analysis (Bartlett’s Test of
Sphericity for third grade: x?(15) = 10245.22,
p <.001; Bartlett’s Test of Sphericity for sixth
grade %?(15) = 9923.27, p < .001). A factor
score was estimated for each pupil based on
the one-factor solution.

Instruments, Educational
achievement tests

There were several test forms for the reading
and math tests, depending on subject and area
(as described later in this section). All but one
of the forms for each school subject shared
common items with the remaining forms.
There were no common items across grades.
The tested contents were set according to
specification tables based on Marzano’s
taxonomic  framework. This taxonomy
classifies thinking skills in one domain and
three systems: knowledge domain, cognitive
system, metacognitive system, and self-
system (Marzano, 2006). The taxonomy was
developed for pedagogical planning and can
be used to develop tests. According to the
model, the self-system decides when actions
are to be taken, the metacognitive system sets
the goals and monitors them, the cognitive
system processes the necessary information
and the knowledge domain provides the
necessary  content  (Marzano,  2006).
Guatemala’s national assessment includes
items on the knowledge domain and the
cognitive system with four sub-systems
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(knowledge retrieval, comprehension,
analysis, and knowledge utilization).

Third grade reading assessment contents
included assessing vocabulary and finding
information in a text at the taxonomic domain
of knowledge; extracting information from
context, meaning of expressions or
syllogisms, identifying the main character at
the level of the system of comprehension;
understanding the intent of the author,
identifying the main topic and predicting
events based on the information in the text at
the level of analysis in the cognitive system
(MINEDUC/DIGEDUCA, n.d.). Third grade
math assessment contained assessment of
natural numbers, measurements (length,
volume, time), and Mayan numeric system at
the taxonomic domain of knowledge;
arithmetic at the level of comprehension in the
cognitive domain; word problems, geometric
principles, and measurements at the level of
knowledge utilization in the cognitive system
(MINEDUC/DIGEDUCA, n.d.).

Sixth grade reading assessment contained
identification of details from context and
chronological sequencing at the taxonomic
level of knowledge; vocabulary, extracting
vocabulary meaning from context, predicting
events based on the content of the text,
identifying main topic and inferring precise
meaning at the level of utilization; identifying
intent of the author, identifying main ideas and
extracting conclusions at the level of
comprehension; making generalizations and
detecting similarities and differences at the
level of analysis (MINEDUC/DIGEDUCA,
n.d.). Sixth grade math assessment included
contents on geometry and aggregation at the
knowledge level; probability and analysis,
percentages, measurements and  word
problems at the utilization level; arithmetic at
the comprehension level
(MINEDUC/DIGEDUCA, n.d.).

There were three forms of the third grade
Spanish reading test, each consisting of 40
multiple-choice items with four response
alternatives. Two of the forms shared 14
common items. Cronbach’s alpha values for
these two versions were 0.80 and 0.82. There
were three forms of the sixth grade Spanish
reading test, each consisting of 40 multiple-
choice items with four response alternatives.
Two of the forms shared 16 common items.
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For these two forms Cronbach’s alpha values
were 0.82 and 0.81.

There were four forms of the third grade
math test, each consisting of 30 multiple-
choice items with four response alternatives.
Three forms of the test shared 22 common
items. Cronbach’s alpha values were 0.82,
0.84 and 0.82. There were five forms of the
sixth grade math test, each consisting of 40
multiple-choice items with four response
alternatives. Four of the forms shared 16
common items. Cronbach’s alpha values were
0.73,0.77,0.78 and 0.73.

Procedure

The technical report for 2006 provides a
detailed description of the administration
procedures (MINEDUC/DIGEDUCA, n.d.).
The 2006 assessment took place in August to
ensure that the majority of pupils were still
attending school. The school year in
Guatemala starts in January and finishes in
October, but it is common for pupils to leave
school prematurely by September.

The sample for 2006 was composed of 718
schools. The standardized assessment was
administered by a team directly under the
Directorate for Educational Assessment
(DIGEDUCA) and not by the school teachers.
This was done to prevent the loss of tests,
decrease the possibility of corruption during
administration, ensure greater homogeneity in
administration and secure personnel that had
been  specifically trained for  test
administration. The teams were required to
visit each of the 718 schools in a period of
three to four weeks.

Each team consisted of two to four
individuals. The team met with the teachers
and the principal, and administered the tests to
the children. In each grade the math test was
completed first, then the reading test and
finally the pupil questionnaire.

The different versions of a test were
distributed  systematically to minimize
cheating. The instructions of the math and
reading tests were read by the test
administrator while the pupils followed in
their own booklets. Two examples were made
jointly and then the pupils worked on their
own. No questions related to the content of the
test were answered during the administration.
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The pupils answered directly on the booklet
(no answer sheets were used).

The administration of the questionnaire
was guided. The administrator would read
each question while the pupils read their own
booklets; time was provided for each pupil to
answer before moving to the following item.
Any question that would help in clarifying the
meaning of the items was answered to the
whole group. The pupils answered directly on
their booklets.

Statistical Analyses

Our analysis examined whether exposure
to Spanish has a predictive value for
educational achievement, acknowledging that
socioeconomic status also influences these
results. We were interested in checking for
patterns of this relationship across ethnic
groups due to their association with languages
other than Spanish, and across grade levels
given the shifts in the composition of the pupil
population as schooling progresses. We used
national math and reading tests to assess
achievement.

Different reading and math test versions
were anchored to a common scale using the
Rasch model after item analysis had been
conducted. Before anchoring, items of each
version of the test and of each subject area
(math and reading) were analyzed separately
for (a) Differential Item Functioning (DIF)
using logistic regression; (b) improvement of
Cronbach’s alpha after deletion of each item;
and (c) Rasch’s infit and outfit measures.
Logistic regressions and Cronbach’s alpha
values were computed with SPSS 15.0. Rasch
infit and outfit measures were estimated with
Winsteps 3.66 (Linacre, 2008).

Bias appears when there are nuisance
factors that cause the meaning of the
assessment tools to vary across groups,
preventing the direct comparison of scores
(Poortinga,  1989).  Differential  Item
Functioning or item bias occurs when
individuals of the same standing in the
construct have different probability of
answering an item correctly (Van de Vijver,
2011; Van de Vijver & Tanzer, 2004). Biased
educational testing can be unfavorable to
lower-performing groups, particularly when
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testing has some type of repercussion on the
pupils’ opportunities for further education
(Camilli, 2006).

DIF was estimated using a logistic
regression where item correct/incorrect
response was the dependent variable and total
test score was the predictor. Area of location
of school (urban and rural areas) and the
ethnicity of pupils were added as covariates in
two separate steps to assess uniform and non-
uniform DIF. An item was considered to show
DIF when the significance level of the
regression was 0.05 or less and the difference
of the Nagelkere R2 between the first step of
the analysis and the step where the covariates
had been added was 0.035 or larger (as
recommended by Sireci, 2011). No significant
DIF was identified in any of the math or
reading test forms. This was somewhat
surprising because in a previous study (see
Fortin Morales, van de Vijver, & Poortinga,
2013) for which we used similar populations,
but other tests, we found substantial evidence
of DIF. However, in that study, deletion of
DIF items did not cause significant changes in
the overall test results. Perhaps test
development in Guatemala has improved in
such a manner that item sets are better
calibrated; it is also possible that school
populations have become more homogenous
as a result of increased enrolment. In any case,
the current version of the test satisfied the
demands of this study.

Deletion of items that are not consistent
with the construct being tested should increase
Cronbach’s alpha. In this data set, the deletion
of items produced negligible changes only
(less than 0.01), which can be seen as another
indicator of careful test development. We used
the infit and outfit measures of the items as fit
statistics, as suggested by Bond and Fox
(2007). One item in the third grade math tests
exhibited underfit for infit and outfit measures
and one item for third grade math exhibited
underfit only for outfit measures. These two
items were common to all versions of the math
test and were deleted before anchoring. No
items were removed from the third grade
reading test or the sixth grade tests.

Once we were satisfied with the
achievement measures, we analyzed the
relationship between pupils’ achievement,
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measured by math and reading scores, with
their SES and their exposure to Spanish. We
also checked whether this relationship is
moderated by ethnicity and area of residence.
To accomplish this, we fitted a multi-group
Multiple Indicators Multiple Causes model
(MIMIC). MIMIC is a special case of
Structural Equation Modeling (SEM) that tests
the impact of covariates on a single-factor
measurement model. In the multi-group
analysis, we split the data according to the
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Mayan-Urban, Mayan-Rural, Ladino-Urban
and Ladino-Rural divide (for the mean score
in each of the measures by group see Table 2).
We also estimated Modification Indexes (M),
indicators of misspecification that represent an
expected drop in overall ¥ value if parameters
are freely estimated (Byrne, 2001). We could
not pool third and sixth grade data because
reading and math tests had no shared items
and, consequently, could not be anchored
across grade levels.

Table 2. Mean, Standard Deviation and Standardized Mean of Math and Reading Scores per

Grade, Area, and Ethnicity

Third Grade Sixth Grade
Maya Ladino Maya Ladino
Urban Rural Urban Rural Urban Rural Urban Rural
(n= (n= (n= (n= (n= (n= (n= (n=
Subject 2254) 4751) 6171) 7455) 2088) 2718) 5518) 4903)
Math M 0.263 -0.241 0.322 0.021 -0.861 -1.294 -0.740 -0.987
SD 0.903 1.169 0.934 1.034 0.725 0.879 0.718 0.765
SM 102 97 102 100 101 96 103 99
Reading M -0.751 -1.171 -0.647 -0.877 -0.210 -0.699 -0.011 -0.283
SD 0.737 0.189 0.732 0.782 .688 0.747 0.704 0.708
SM 101 96 103 100 101 94 103 100
Span. Fam. M 0.998 -0.668 2.553 2.360 1.07 -0.476 3.507 3.552
SD 2.400 2.520 1.564 1.814 2.59 2.92 1.128 1.208
SM 98 91 104 103 94 88 104 104
SES M 0.128 -0.195 0.131 -0.007 .002 -0.647 0.378 -0.51
SD 0.930 0.985 0.953 1.023 .936 1.068 0.788 0.985
SM 101 98 101 100 100 93 104 99

M = Mean; SD = Standard deviation; SM = Standardized mean (rounded to the nearest integer) with an
overall arbitrary mean of 100 and a standard deviation of 10.

As fit indexes for the MIMIC model we
employed the Root Mean Square Error of
Approximation (RMSEA), Comparative Fit
Index (CFI), Tucker-Lewis Index (TLI), chi-
square goodness of fit (%) and the relative chi-
square (y?/df) (Byrne, 2001). Our decision
criteria for a good fit of RMSEA was a value
smaller than 0.05, while reasonable fit was
greater than 0.05 and smaller than 0.08
(Byrne, 2001). For TLI a good fit required a
value equal to or greater than 0.95 (Byrne,
2001). Goodness of fit for y?> was reached
when the value was statistically non-
significant (Byrne, 2001). There is no
consensus on the acceptable ratio for the
relative chi-square (y@?/df) and
recommendations range from as low as 2 to as
high as 5 (Hooper, Coughlan, & Muller,
2008). We decided to adopt the

recommendation of a score of <2 as reflection
of good fit.

The previous analyses should provide us
with information of the measurement model,
but, depending on sufficient fit, we also
wanted to explore how achievement levels
differed across the groups and whether
exposure to Spanish and SES contributed to
understand such differences. In addition, we
included gender in this analysis as this variable
is associated with exclusion of girls. We
conducted a MANCOVA to explore
differences in mean scores of math and
reading in relation to gender and ethnicity of
pupils and area of residence. We ran the
MANCOVA two times, first with ethnicity,
area, and gender as independent variables and
a second time adding exposure to Spanish and
SES as covariates.
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Results

Third grade RMSEA and CFI indicators
showed an adequate fit for the unconstrained,
measurement weights, and structural weights
models (Table 3). However, y*> and /df
exhibited an adequate fit only for the
unconstrained  model. We  estimated
Modification Indexes (MI) and identified the
suggested relaxation of the constraints for the
proposed model. Large MI of the structural
weights model were found; the regression
weight between achievement and Spanish
exposure would produce small changes for
Mayan pupils (MI = 9.69 for Urban Mayas and
0.00 for Rural Mayas) and larger changes for
Ladino pupils (M1 = 20.07 for Urban Ladinos
and 42.34 for Rural Ladinos). However, the fit
coefficients were not very different after the
changes. Other fit statistics (RMSEA, TLI,
and CFI) pointed to a good fit of the structural
weights model. Therefore, we decided to
accept the structural weights model solution as
the most restricted model with an adequate fit.

We observed the same pattern in sixth
grade as in the third grade: RMSEA, TLI, and
CFl indicators were adequate for the
unconstrained, measurement weights, and
structural weights models, but the y? and y?/df
statistics were not (see Table 3). As in the case
of the third grade, we estimated Mls and found
a suggestion for releasing the regression
weight between Spanish exposure and
achievement in the Ladino Urban group (MI =
38.32). Again, when the invariance constraint

Third grade. Spanish

Sixth grade. Spanish

Fam.

SES

Fam 20

SES { e

/ ~,

31
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of this parameter was released, the changes
were small and inconsequential. Therefore, we
decided to accept the structural weights model.

Once the structural weights solution was
accepted, all factor loadings were positive and
statistically significant (p < .01), even in third
grade where the SES —achievement regression
was comparatively small. The averages of the
standardized regression weights for the four
groups are presented in Figure 1 for each
grade. In both grades the reading -
achievement regression was set to 1.00.

In sixth grade the Spanish exposure —
achievement regression was statistically
significant for Mayan Urban and Mayan Rural
groups, but small and not statistically
significant for Ladino Urban and Ladino Rural
groups (-.02 and .02 respectively). SES -
achievement and math - achievement
regressions were statistically significant for all
sixth grade groups, as were the Spanish
exposure — SES covariates. Thus, the results
suggest that exposure to Spanish outweighed
the importance of SES to predict achievement
in third grade. In sixth grade the opposite was
true.

We conducted a MANCOVA to explore
differences in mean scores of groups on math
and reading in relation to gender and ethnicity
of pupils and area of residence. We ran the
MANCOVA two times, first with ethnicity,
area and gender as independent variables and
a second time adding exposure to Spanish and
SES as covariates. The results are presented in
Table 4.

Math

Reading

Math

Reading
87*

Figure 1. MIMIC model and average standardized weights (structural weights model;
achievement — reading fixed at value 1 in non-standardized solution).

*p<.01
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Table 3. Indicators of fit per grade level for the MIMIC model.

Model RMSEA CFI TLI 1’ Lldf
Third grade
Unconstrained .00 1.00 1.00 4.88 1.22
Measurement weights .01 1.00 1.00 20.23 2.89
Structural weights .02 1.00 .99 64.74 5.40
Structural covariances .07 81 81 2065.73 93.90
Structural residuals .07 .80 .80 2184.19 87.37
Measurement residuals .06 .78 .78 2413.93 77.87
Sixth grade
Unconstrained .00 1.00 1.00 5.08 1.27
Measurement weights .01 1.00 1.00 19.50 2.78
Structural weights .02 99 .99 90.10 6.93
Structural covariances 13 37 .38 6011.41 273.25
Structural residuals 13 37 37 6023.05 240.92
Measurement residuals 12 35 35 6247.92 201.55
Table 4. Partial Eta Squared and level of significance for MANCOVA
No Covariates With covariates
Effect Grade n? An?
SES Third .001***
Sixth Q79***
Spanish Third .031%**
Exposure Sixth .010***
Area (A) Third .04 *** 027*** -.015
Sixth .063%** .027*** -.036
Gender (G) Third .004*** .004%** .000
Sixth .009*** .010*** .001
Ethnicity € Third 013*** .002*** -.012
Sixth .038*** .002*** -.036
AxG Third .001 .000 .000
Sixth .004* .000* .000
AXE Third .003%** .001*** -.003
Sixth .006%*** .002%** -.004
GxE Third .007** .001*** .000
Sixth .002%** .002*** .000
AxGxE Third .001** .001*** .000
Sixth .000 .000 .000

In third grade our three independent
variables (ethnicity, area of residence, and
gender) were statistically significant (p <
.001), both with no covariates added and after
these had been included. Interactions were
also statistically significant, except the area by
gender interaction which was non-significant
and small when the covariates had not been
added (F(2, 20631) = 1.22, p = .30; Wilks’ A
=1.00, partial n% =.00), as well as when they
had been included (F(2, 20631) = 1.25, p =
.29; Wilks’ A = 1.00, partial n? = .00). Effect
sizes (Partial Eta Squared) varied between
negligible and small, ranging from .00 to .04
before addition of covariates and from .00 to

.03 with these covariates included (see
Table 4). Area of residence exhibited the
largest effect before the covariates were
added. After covariates were included, area
and exposure to Spanish exhibited the largest
effect sizes.

In sixth grade, again, all independent
variables (ethnicity, area, and gender) were
statistically significant at p < .001 before and
after including the covariates. Interactions
were also statistically significant before and
after the addition of the covariates, with the
exception of the triple interaction of area by
gender by ethnicity that was non-significant
both before adding the covariates (F(2, 15227)
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=0.684, p=.51; Wilks’ A = 1.00, partial n? =
.00) and after including them (F(2, 15227) =
1.036, p = .36; Wilks” A = 1.00, partial n? =
.00) (see Table 4).

Effect sizes (Partial Eta Squared) were
negligible to small before adding the
covariates (.00 to .04), with one exception; the
effect size for area was of medium size (.06).
When covariates were added, the effect size
for SES was .08 and area dropped to .03, while
the remaining effect sized ranged from .00 to
.01. Therefore, area conserved a larger size in
comparison to the other independent variables,
but still became small in absolute terms.

These results indicate that ethnicity, area,
and gender have a statistically significant
relationship with the achievement in reading
and math. Effect sizes were small, however,
and therefore the relevance of these
relationships still requires further research,
perhaps with tools developed from the onset to
measure these particular constructs. This is
equally the case for the covariates that also
showed statistically significant relationships
but small effect sizes (with the exception of
sixth grade area before adding covariates and
sixth grade SES after adding the covariates).
Given the large size of our samples and the
small effect sizes, the statistically significant
differences we observed become less
informative for the design of policies and
direct interventions.

The MIMIC model we tested supports the
relevance of the relationship of both exposures
to Spanish and SES with achievement. It also
shows the shift in relevance of these variables
from third to sixth grade. While in third grade
the differences in exposure to Spanish appear
to explain somewhat more variance than SES,
in sixth grade the size of these effects is
reversed. We found this model to be
structurally invariant across groups, which
supports the idea that these relationships are
consistent across ethnic groups.

Discussion

We conducted this study, in third and a
sixth grade samples to examine how linguistic
factors, exposure to Spanish in this case, and
SES are associated to educational outcomes
once the moderating role of ethnicity and area
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of residence has been considered. We fitted a
MIMIC model where we included measures of
exposure to Spanish, SES, reading and math.
We ran a multi-group analysis contrasting
Mayan Urban, Mayan Rural, Ladino Urban,
and Ladino Rural groups of pupils.

We also carried outa MANCOVA for each
sample. First we included ethnicity, area of
residence (urban/rural), and gender as
independent variables, while reading and math
performance were the dependent variables.
Then we ran a MANCOVA where the
independent and dependent variables were the
same as before, but we also included exposure
to Spanish and SES as covariates. We found
the independent variables (area, ethnicity and
gender) and the covariates (exposure to
Spanish and SES) to hold statistical
significance, but the small to medium effect
sizes make these results of limited informative
value for the design of policy or direct
interventions.

We found the relationships in our MIMIC
model to be viable and invariant across groups
(Mayan Urban, Mayan Rural, Ladino Urban,
Ladino Rural), both in third and sixth grade;
the relationships between parameters in the
model stay consistent. Our fit statistics
(RMSEA, TLI, CFl, % and y?%df) were
adequate for the structural weights models.
Based on this solution (i.e., structural
weights), factor loadings were positive (see
Figure 1).

The relationships between the latent
variable achievement and performance in
reading and math tests were strong and
positive in third and sixth grade. The
regression coefficients for exposure to
Spanish and SES showed a somewhat more
complex picture. In third grade, the regression
between SES and achievement (.03) was
small. The regression between exposure to
Spanish and achievement was fairly
substantial (.21). In sixth grade an inverse
pattern was found (the coefficient for exposure
to Spanish — achievement was .11 and for SES
— achievement was .31). These findings
suggest that the relevance of exposure to
Spanish decreases as the grade level goes up.
We see two possible explanations: the rural
Mayan children develop their linguistic ability
as they progress through the school system



148

making the exposure at home and among
friends less crucial, or the system differentially
selects pupils to continue in the system. While
a mixture of both of these explanations could
be at play, we believe that in terms of adhering
to one for purposes of policy design the main
factor underlying the shift is the selectivity of
the system. This is compatible with the pattern
of change also observed in the national
educational statistics that point to a decrease
of Mayan Rural pupils (with generally less
exposure to Spanish) as they get closer to
completing the primary level and lower
overall enrolment rates. Therefore, while
some factors associated to school quality, such
as rate of students per teacher, might improve,
the homogeneity of the group also increases
providing each pupil with more opportunities
to interact in Spanish. By fourth grade all
classes are delivered in Spanish, thus
decreasing the perceived and real benefit of
attending school for those pupils who did not
acquire sufficient linguistic ability by third
grade. As a result, even if the system is
effective in facilitating the acquisition of
Spanish linguistic abilities, it is likely that a
number of rural Mayan pupils will not have
benefitted enough to continue to fourth grade
and beyond.

Our MANCOVA findings are consistent
with the aforementioned. In both third and
sixth grade, area exhibited a statistically
significant and moderately sized effect. The
largest effect size was found for SES, but only
in the sixth grade. In third grade the exposure
to Spanish was one of the two variables with a
substantial effect size (together with area),
while in sixth grade SES showed the larger
effect. This also leads us to conclude that area
is consistently relevant, but that exposure to
Spanish becomes less of a differentiating
factor as the grade level progresses. In other
words, while area is a very relevant factor in
predicting achievement throughout the
primary levels, variation linked to the
linguistic factor shifts towards SES at higher
grades. Again, this is consistent with the shifts
in population as grade levels progress at that
point to a systematic filtering of pupils who
continue education from lower to higher
grades, where indigenous children who have
less exposure to Spanish are less likely to
progress to higher grades.

Alvaro M. Fortin Morales, Fons J. R. van de Vijver, Ype H. Poortinga

All in all, we come to two conclusions.
First, results confirm what previous research
has indicated, namely that SES is a positive
predictor of school achievement (e.g.,
Reynolds, 2003), and that compatibility of the
pupils’ familiarity with the language of the test
has an impact on achievement results (Camilli,
2006). Second, we found that our model
suggests a set of relationships that are
consistent across groups, whether Mayan or
Ladino, Urban or Rural, although mean scores
vary. In a country where ethnic differences are
consistently highlighted and policy decisions
are based on the assumption that there are
different psychological mechanisms operating
in each group, this introduces a new
perspective. The treatment of pupils as
homogenously monolingual or bilingual in
accordance with their ethnicity does not lead
to a sufficient type of intervention in the
heterogeneous Guatemalan population.

In terms of educational expenditure and
investment in interventions these results
suggest that attacking issues related to SES
and the conditions of schools linked to the SES
of its pupil population might be the factor to
prioritize in policy making. This is not to say
that ethnicity is not relevant. It is clear that the
ethnicity of the pupil may set differential
barriers, particularly as indigenous families
tend to be of lower SES, reside in rural areas
and have less exposure to Spanish. However,
the conditions of the schools seem to be such,
that they are not at present equipped to
effectively offer adequate services to the
children they serve, particularly those more
prone to be excluded (pupils of lower SES in
rural areas who have less exposure to
Spanish). Ensuring that these schools are
better equipped, adequately provided with the
necessary services, and staffed with teachers
who can effectively use the language of the
pupils when teaching will improve learning
outcomes and increase the likelihood of
equitable delivery.

Furthermore, the results provide support
for continuing research on linguistic issues in
achievement. While there is a three-decade
history of bilingual education in Guatemala,
there has been little effort to measure actual
proficiency in Spanish or the other major
languages in a reliable manner. The indication
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that exposure to Spanish is associated to
school performance and that current policy
obliges pedagogical decisions to be devised
around pupil’s linguistic proficiency, suggests
that developing measures of proficiency in
Spanish as a second language might be a more
viable short-term solution than developing
specific measurements for all Mayan
languages and their regional variations. We
underscore, however, that this is a matter of
priorities; we do not deny that adequate
development of measures for the other
languages is also desirable and that delivery of
adequate bilingual education is necessary.

Our study has four main limitations. First,
we have considered only two of the variables
that compose the complex structure of the
context of the pupils (exposure to Spanish and
SES) to assess the effects of ethnicity and area
of residence. Therefore, our perspective is
necessarily limited and further research is
required to amplify our vision of the context.
However, finding consistency of relationships
across groups already provides some
orientation to propose designs that target not
only differences between groups, but also
similarities.

Second, the attribution of ethnicity that we
employed is based on pupil self-identification.
We were unable to explore how this ascription
to a particular ethnicity is developed or how
schooling affects it. We are not aware,
however, of systematic research having been
conducted on this issue within the school
context in Guatemala and we propose this as
an area for further study.

Third, we had a number of missing cases
that required imputation. These amounted to
25% of the math scores in third grade, 34% of
the reading scores in third grade, 18% of the
math scores in sixth grade and 33% of the
reading scores in sixth grade. This requires us
to ponder our findings with care. Rates of
missing cases in national assessments have
gradually improved, but these particular grade
levels have not been assessed every year and
questionnaires usually have not offered the
indicators required to conduct the analyses we
presented here. Given these conditions and the
difficulty in obtaining data on this subject for
Guatemala, we concluded that moving ahead
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with the study was justified and that the
insights it provides can be a worthwhile
contribution for policy development if the
necessary caveats are made. The results are of
immediate interest for the Guatemalan
educational system, but also offer interesting
inputs for a wider context. Most countries
where pupils are schooled in multi-lingual
environments will also have to negotiate
between the use of their mother language, the
language of the education system, and the
different levels of mastery of each language
across individuals.

Fourth, a more accurate measure of SES
might permit clearer interpretations. For
example, the Standardized Mean of SES for
rural third graders is 98, higher than we would
have anticipated since the Standardized Mean
of SES for rural sixth graders is 93.
Furthermore, Cronbach’s alpha for the third
grade scale was 0.56 and 0.57 for sixth grade.
The data we employed was the best available
data to provide an approximate measure of the
SES of these pupils, but evidently a more
reliable and valid measure could be developed
to gather more informative results on the
relationships of SES to achievement.

We offer two recommendations for
educational policy based on our findings.
First, schools offering bilingual education
should have a clear perspective regarding their
pupils’ language mastery. This does apply to
L1 (mother tongue), but also to the fluency in
Spanish. Rather than assuming that Spanish is
being acquired through the first three grades of
schooling, teachers should be aware of the
level of Spanish that pupils have at the onset
and whether the level in L1 is comparable to
the level in Spanish. Second, although the
bilingual-ethnic divide is an important one, the
rural-urban split should continue to be
explored and stressed and SES conditions
prioritized. There is little understanding of the
differential demands of rural and urban
settings and how these interact with the
demands of formal schooling and school
quality in bilingual contexts, while it is clear
that low SES has a detrimental effect on the
schooling of pupils. Further research is
required on what exactly are the implications
of living and studying in rural areas and the
SES status in the cultural and educational
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practices of Mayan and Ladino pupils as they
interact in the linguistically heterogeneous
setting of formal schooling.
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