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Abstract

Although studies have described a 
non-causal relation between vocabulary 
and comprehension, the invariant effect 
of receptive vocabulary on comprehension 
has not been studied.  The purpose of the 
current study is to determine whether the 
effect of receptive vocabulary on compre-
hension is invariant according to vocabulary 
level, sex and type of school among Chilean 
fifth-grade students. 553 Chilean fifth-grade 
students were assessed in reading compre-
hension and vocabulary. Using spline regres-
sions, we observed that, when students get 
fewer correct responses on EVOC, a receptive 
vocabulary test, the effect of vocabulary on 
comprehension is null or smaller, than when 
students get higher vocabulary scores. These 
findings are useful when assessing the fea-
sibility of interventions that may improve 
reading comprehension through vocabulary 
meaning.

Resumen

Si bien la bibliografía especializada ha 
descrito la existencia de un efecto posible-
mente no causal entre vocabulario receptivo 
y comprensión lectora, y la posibilidad de un 
efecto acumulativo entre lectura de palabras 
y vocabulario, no se ha explorado si el efec-
to de vocabulario receptivo en comprensión 
lectora es invariante según los niveles de vo-
cabulario receptivo, sexo y dependencia del 
colegio en la población chilena de quinto año 
básico. La muestra se conformó por 553 estu-
diantes balanceados en sexo y dependencia 
escolar, a los que se le aplicaron test de com-
prensión lectora y vocabulario. Los análi-
sis realizados mediante regresiones spline 
muestran que, cuando los estudiantes obtie-
nen puntajes en vocabulario receptivo cer-
canos a 30 ítems correctos en el instrumen-
to EVOC, el efecto de vocabulario receptivo 
sobre comprensión lectora es nulo o mucho 
menor que cuando los estudiantes tienen 
mayores niveles de vocabulario receptivo. 
Estos hallazgos son un insumo a la hora de 
evaluar la factibilidad de intervenciones que 
busquen mejorar la comprensión a través de 
vocabulario.
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Introduction and context

The process of learning to read and develop-
ing reading expertise is complex and does not end 
with decoding and fluency during the first years of 
schooling. Reading demands increase considerably 
at the beginning of the second primary school cycle 
(10- to 13-year-olds) and require students to have 
greater abilities for extracting, analysing, inter-
preting and evaluating written information (Stafura 
& Perfetti, 2015; Toste & Ciullo, 2017). Students 
progressively face a larger amount of informational 
texts, more sophisticated academic vocabulary, and 
much more complex reading tasks (Kendeou et al., 
2008). Studies show that between 22% and 41% of 
students who have not been diagnosed with reading 
difficulties at the beginning of their schooling may 
show them in fourth or fifth grade (Leach et al., 
2003), mainly due to the challenges involved in 
reading texts that are longer, have greater syntactic 
and semantic complexity, and encompass larger 
demands of conceptual knowledge.     

National and international evaluations during 
the last decade show that Chilean students have low 
levels of comprehension throughout the different 
stages of their school life and that, although it is 
an issue across socioeconomic groups, the worst 
results are always observed in the most vulnerable 
contexts (Figueroa-Sepúlveda & Gallego-Ortega, 
2018). On the other hand, the stagnation in reading 
proficiency as well as the gender and socioeconomic 
gaps are problems that have not been solved despite 
being prioritized from public policy. It is important 
to explore the relation between vocabulary and 
reading comprehension in fifth-grade students 
(10 years old), due to the fact that it is a crucial 
moment in elementary or primary education, before 
content area matter diversifies and texts increase 
in semantic complexity, all of which can affect 
the comprehension of disciplinary texts (Chall, 
1983; Chall & Jacobs, 2003). For these reasons, 
fifth grade seems to be a level in which reading 
comprehension can still be increased by means 
of vocabulary interventions. This study seeks to 
categorisze Chilean students according to their 

reading comprehension level and explore the way 
these two constructs are related considering gender 
and type of school.    

Literature Review

Reading performance of fifth-grade Chilean 
students

In Chile, reading comprehension is measured 
annually through standardized testing designed by 
the Sistema Nacional de Evaluación de Resultados 
de Aprendizaje (SIMCE) (National System for the 
Assessment of Learning Outcomes) in grades 4, 8 
and 10. The SIMCE exam is applied by the Ministry of 
Education and measures the attainment of learning 
outcomes and curriculum coverage. In the area 
of reading, it assesses comprehension of different 
types of text and curriculum contents in the subject 
of Language and Communication. The items on 
reading comprehension, aligned with the current 
curricular framework, determine the students’ 
reading comprehension proficiency, labeling them 
according to standards defined as initial, interme-
diate and advanced levels. According to the 2018 
descriptors for fourth grade, the advanced level 
suggests the ability to relate and integrate explicit 
and implicit (or inferred) information, while the 
intermediate level consists in students being able 
to read and extract explicit information, making 
inferences from explicit text information. The initial 
level corresponds to those students who have not 
reached the intermediate level (Mineduc, 2008). 
Although reading comprehension levels have risen 
in the last decades, the increase has been rather 
poor. For example, for fourth grade in primary 
school, scores went up from 250 to 269 points 
between 2007 and 2017. However, when the data 
is interpreted in terms of attainment levels, we 
observe that, on average, students have stayed at 
the intermediate level.         

Another assessment of reading skills in primary 
school is PIRLS (Progress in International Literacy 
Study). Chile participated in this international 
study for the first time in 2016, when the reading 
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skills of almost 4,300 fourth-grade students were 
evaluated. PIRLS measures reading comprehen-
sion skills with literary and informative texts at 
four levels of the reading processing: identifying 
information, making inferences, interpreting and 
integrating information, and analysing and eval-
uating the text’s content (Agencia de Calidad de 
la Educación, 2017). The PIRLS scale has a mean 
score of 500 points, establishing 4 achievement 
benchmarks: low (under 400 points), intermediate 
(475 points or over), high (550 points or over), and 
advanced (625 points or over). Chilean students 
had an average of 494 points, but 26% performed 
at the lowest level and 13% below low. Only 25% of 
the assessed students were at the advanced level, 
which, similar to SIMCE, would show that there is 
an important amount of students whose reading 
comprehension is still deficient.

Reading comprehension gaps by gender and 
type of school

The performance of Chilean students at the middle 
of primary school shows a worrying stagnation in 
scores,  and long-lasting socioeconomic and gender 
gaps that start in the first years of schooling, both 
in SIMCE and in PIRLS (Agencia de Calidad de la 
Educación, 2018). This is probably due to the impact 
of poverty in the development of oral language, 
particularly vocabulary, which affects children’s 
reading performance and academic achievement 
in general (Hoff, 2003; Cain & Oakhill, 2006; 
Whitehurst, 1997), and relates to the system’s 
inability to stop or revert these gaps. The studies 
that analysze the results of reading comprehension 
assessment systematically report statistically sig-
nificant differences among students from public, 
subsidized and private schools, with better results 
for private and subsidiszed schools than those of 
public schools (Agencia de Calidad de la Educación, 
2018). This is especially relevant in the Chilean 
context, since the type of school is associated to 
the families’ payment ability and, therefore, their 
socioeconomic level. On the other hand, SIMCE 
and PIRLS results show a better performance in 

women, compared to their male peers, in practi-
cally all grades year after year.   

Relation between reading comprehension and 
vocabulary

The relation between vocabulary and reading 
comprehension is highly documented in the litera-
ture, with correlations that vary between .3 and .8 
(Tannenbaum et al., 2006; Joshi, 2005). Although 
correlations might allude to possible influences, 
they do not define the nature of this relation as 
causal. Anderson and Freebody (1981) proposed 
three hypotheses to explain this relation: a) the 
instrumental hypothesis (the better the vocabu-
lary, the better reading comprehension level), b) 
the knowledge hypothesis (a non-causal correla-
tion that also relates to conceptual knowledge), 
and c) the aptitude hypothesis, which proposes a 
non-causal correlation with verbal aptitude (Cain 
& Oakhill, 2011; Oullette, 2006; Nagy, 2007, 
among others). In the case of the instrumental 
hypothesis, for instance, a reader who does not 
know the meaning of 2% to 5% of the words in a 
text will struggle to understand it (Carver, 1994; 
Oslund et al., 2016). The effect of vocabulary on 
comprehension is not only found at the level of 
individual words, but at that of larger units, such 
as sentences and paragraphs (Elbro & Buch-Iversen, 
2013). Knowing the meaning of a word allows the 
reader to establish connections between ideas that 
are in separate sentences and integrate knowledge 
as they read, making inference generation easier 
(Oslund et al., 2016). Therefore, vocabulary has 
an indirect impact on comprehension through 
its influence at a sentence comprehension level, 
which, in turn, promotes the textual cohesion with 
which inferences are made along the text. Anderson 
and Freebody (1981) propose an additional indirect 
impact of vocabulary in their second hypothesis 
by establishing a relation between the knowledge 
of a word’s meaning and a network of conceptual 
knowledge that the reader retrieves in order to 
understand a text by means of connections and 
inferences. If a particular word is part of the reader’s 
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vocabulary, it facilitates the activation of associated 
concepts that allow to relate ideas in the text, and, 
for those students with a lower cultural capital, 
lack of vocabulary would account for their lower 
ability to formulate inferences (Keenan et al., 2014). 
Sternberg and Powell (1983) also link vocabulary to 
reading comprehension through inferences, which 
Nagy (2007) defines as metalinguistic awareness. 
The theoretical framework developed by Perfetti 
(1999) also proposes a causal relation underlying 
the vocabulary and comprehension relation, and 
which is backed by the view of comprehension as 
a meaning-building process through the integra-
tion of the information of the text and previous 
knowledge, including knowledge of the meaning 
of words (Kintsch, 1998; van den Broek, 2010). 
On the other hand, there are some who propose 
that the relation between these two concepts is 
founded upon the common processes both share 
(Nation, 2009; Cain et al., 2004). An increase in 
vocabulary requires the ability to map or relate 
meaning and phonological form, while the rise in 
reading comprehension would require a similar 
relation among units of semantic, phonological 
and orthographic representation (Perfetti, 2007). 
However, the relation between comprehension and 
vocabulary is not just found at word-level but also 
in larger units (Nation, 2008).

Ultimately, the relation between vocabulary and 
reading comprehension is mediated by an integration 
process between the text and previous knowledge, 
such as word meaning, allowing for the inference 
of meanings of larger units like sentences (Perfetti 
& Stafura, 2014). In the context of reading, in order 
to infer meaning from units longer than a word – as 
the case of the sentence– the reader needs at least 
the ability of evoking the meaning of a relatively 
high percentage of the words in the text (Carver, 
1994; Oslund et al., 2016), which allows for the 
activation of associated concepts that contribute to 
the construction of meaning (Keenan et al., 2014). 
Hence, although it is known that the better the 
level of knowledge of words, the greater the com-
prehension (Tannenbaum et al., 2006; Joshi, 2005), 
it is not known whether this relation is different 

according to the student’s word knowledge levels. 
This is relevant for cost-benefit analyses in interven-
tions that seek to promote reading comprehension 
through the increase of knowledge of words. For 
example, if we know that from a given level of 
word knowledge onwards there is not a sufficiently 
big effect on reading comprehension, it would not 
be beneficial to raise the costs of those programs. 
On the other hand, if we know that an increase in 
word knowledge has an effect on – or explains – 
reading comprehension, only from a specific point 
in the level of command of words, it is justifiable to 
intervene in order to overcome the threshold from 
which word knowledge begins to explain reading 
comprehension, privileging its benefits.    

The current study

This study seeks to characterisze the current 
situation of fifth-year students according to sex 
and type of school, and explore the way reading 
comprehension and receptive vocabulary are related 
according to sex and school type. These results are 
an important input when evaluating the suitabil-
ity of interventions looking to promote reading 
comprehension through an increase in vocabulary 
at the end of elementary or primary education. 

Methods

Participants

The participants are 553 fifth-grade students (10 
years old) from 9 different schools. 139 students 
come from public schools (25.14%), 275 from subsi-
dised schools (49.7%) and 139 from private schools 
(25.1%). Of all these students, 227 are male (50.1%) 
and 276 are female (49.9%). The average in EVOC, 
a receptive vocabulary test, was 51.8 points of a 
maximum of 64 points. 

Instruments

In order to identify the students’ reading level, 
we used the Dialect test. This test was originally 
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elaborated in Spanish and its validity is supported 
by of empirical and theoretical evidence (Orellana & 
Melo, 2015). Dialect has 40 reading comprehension 
questions in Spanish, where students read brief 
texts of increasing complexity, to then answer a 
multiple-choice question. The questions require 
students to infer the right answer from the text. 
Given that the test was made using the framework 
proposed by MetaMetrics, the interpretation of the 
scores is done in terms of Lexile measures, where 
the first items of the test have texts with lower 
Lexile text measures, becoming more complex as 
the test progresses (Scholastic, 2014).      

Furthermore, we applied the EVOC instrument, 
measuring receptive vocabulary; that is, the ability 
of relating a word with a representative image of 
the corresponding object (Orellana-García et al., 
2020). The instrument consists in having students 
listen to the target word and are then showing them 
four images on the screen. They have to select the 
image corresponding to the meaning of the word 
they heard. The stimuli and the distractors were 
obtained from a linguistic corpus built from all of 
the written material (textbooks, complementary 
readings, documents and others) to which Chilean 
students are exposed in primary school. These 64 
words are organized by difficulty, with increasing 
complexity. The instrument follows the parame-
ters of similar assessments (e.g., Dunn & Dunn, 
2007; Echeverría et al., 2001) such as stopping the 
evaluation after the test-taker makes six mistakes 
in eight consecutive items. EVOC has been vali-
dated for the Chilean population (Orellana-García 
et al., 2020).

Procedure

For the collection of data, we gathered the 
information of 553 fifth-grade students, with the 
appropriate consents, in the Metropolitan region. 
The participants were assessed on their vocabu-
lary (EVOC) and reading comprehension (Dialect) 
towards the end of the school year. Each student 
answered the Dialect and EVOC tests using a digital 
platform under the supervision of the teachers at 

each school. The application of the test took about 
35 minutes on average.    

Analysis

In order to explore the performance of fifth-
grade Chilean students, and characterise them 
in terms of school type, sex and EVOC scores, we 
built descriptors as well as frequency and student 
percentage tables by performance category in the 
Dialect test. To evaluate whether the frequency of 
students in each Dialect performance level depends 
on sex or type of school, we did a chi-squared test 
(Agresti, 2018). When this analysis drew significant 
results, we carried out a log-linear analysis. This 
analysis estimates gross residuals, from which the 
adjusted residual is estimated, statistic that shows 
how random or not the joint frequency is. It allows 
to know in which cells of the contingency table there 
is a greater or smaller observed frequency than 
that expected at random; or concretely: to know 
whether a given level of reading comprehension 
is associated to sex or type of school (Bakeman & 
Robinson, 2013).          

Although it is known that the greater the knowl-
edge of words, the better the reading comprehen-
sion, it is not known if this relation is completely 
linear, a linear spline, or quadratic. This study 
explores the shape of said relationship, for which 
the explained variance of linear regression, quad-
ratic regression and spline regression models is 
compared. A spline regression can be understood 
as a model “that consists of a continuous explana-
tory variable defined over specified segments of the 
domain of that variable, and a dependent variable 
that is a continuous function of that explanatory 
variable over all segments, but with different slopes 
in each of the segments” (Marsh & Cormier, 2002). 
Using this type of analysis allows to find two regres-
sions with a single breakpoint (or knot) through 
minimising square residuals (Lunt, 2000), which, 
in turn, allows to know if there is any inflection 
point in the linear relation between vocabulary and 
reading comprehension. The model that explains 
the greatest amount of variation will be chosen 
as the best.
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Results

Sample

The sample consists of 553 students assessed 
through Dialect, EVOC and characterization ques-
tions, which have scores in Dialect. Out of the total 
of the students considered in the analysis, there 
are no missing values in the variables of sex or 
type of school. There are 65 cases with missing 
data in the EVOC variable that equal 11.8% of the 
sample. In order to evaluate whether the missing 
values are random, we carried out a t-test for 
independent samples and variances to assess if 
the average levels of reading comprehension are 
different between the groups with or without 
missing values. The test shows that the averages 
of reading comprehension in Lexiles between the 
groups with or without missing values are signifi-
cantly different (t = 8.09, p < .000). To know if this 
difference in scores is related to belonging to a type 
of school, we did a chi-squared analysis entering 
the variable of missing data in EVOC and type of 
school. The analysis shows that having missing 
values depends on the type of school (χ2 = 77, p 
< .000). There is a higher percentage of missing 
values in public schools and a lower percentage of 
missing values in private ones, regarding the total 
number of students in each type of school (table 1). 
This reveals that the analyses that involve EVOC 
are more generalizable for private and subsidised 
schools than for public schools.

Table 1
Missing data percentage by type of school

Type of school Not missing % Missing %

Public 67.63 32.37

Subsidised 93.82 6.18

Private 97.84 2.16

Descriptors

As table 2 shows, fifth-grade students had an 
average level of reading comprehension of 640L, 
which, according to the bands determined by 
Scholastic for the population in the United States 
(Scholastic, 2014), places them at the basic level 
(between 620L and 829L for fifth grade). Moreover, 
students got 52 points on average in the EVOC test, 
which places them between the 47 and 49 percentiles 
of the validation sample (Orellana-García, et al., 
2020). The sample consists of almost 50% males 
and 50% females, and most students attended 
subsidised schools (table 2).

Table 2
Lexile, EVOC and characterization descriptors

Variable Frequency Average SD Min Max

             

  Lexiles 533 640 295 27 1291

  EVOC 488 52 7 19 62

             

    Frequency Average      

Sex          

  Female 276 49.9      

Type of school          

  Public 139 25.1      

  Subsidised 275 49.7      

  Private 139 25.1      

Reading comprehension performance

According to the proficiency bands developed 
by Scholastic (2014) for the American population, 
the majority of Chilean students are below the basic 
level (45%). Only 25% of students are at the profi-
cient or advanced level (table 3). 
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Table 3
Fifth grade reading comprehension level

Level Frequency Average

Below basic 249 45.03

Basic 169 30.56

Proficient 64 11.57

Advanced 71 12.84

Total 553 100

Characterisation of reading comprehension 
levels

The t-test analysis for independent samples of 
reading comprehension between men and women 
shows that there are no significant differences 
between males and females in terms of Lexiles (t 
= -1.8, p = .069). On the other hand, the omnibus 
test shows that there are, in fact, significant differ-
ences among the Lexile averages by type of school 
(F = 91.36, p < .000). We did a Tukey’s post-hoc 
test between the averages in reading comprehen-
sion among students that attend different types 
of school. The analysis shows that the difference 
in the reading comprehension averages between 
public and subsidised schools is not significant 
(p = .063); however, the differences in reading 
comprehension between public-private schools 
and subsidised-private schools are significant (p 
< .000) (table 4).       

In order to deepen our understanding of the charac-
terization of students according to their performance 
in comprehension, contingency tables were created 

including the levels of reading comprehension and 
sex, and between reading comprehension and type 
of school. We also tested whether the proficiency 
level in reading comprehension depends on sex 
and/or type of school by means of a chi-squared 
test. The analysis shows that the proficiency level 
observed in reading comprehension in fifth grade 
does not depend on whether the student is male or 
female (χ2 = 4.47, p = .214); however, the proficiency 
level in reading comprehension in fifth grade does 
depend on the type of school the student attends 
(χ2 = 148.5, p < .000).     

To know which levels of reading comprehen-
sion are related to a particular type of school, a 
log-linear analysis (Bakeman & Robinson, 2013) was 
carried out. The analysis shows that the frequency 
observed of students that achieve an advanced level 
in reading comprehension at public schools is lower 
than the frequency expected. On the other hand, 
the frequency observed in students from subsidized 
schools who achieve a below basic level is higher 
than expected, and lower than the expected fre-
quency for students that achieve an advanced level 
of reading comprehension. The frequency observed 
in students from private schools is lower at the below 
basic and basic levels and higher than expected at 
the proficient and advanced levels (table 5).   

Shape of the relation between comprehension 
and vocabulary

With the purpose of exploring the shape of the 
relation between reading comprehension and vocab-
ulary, we compared the explanatory variance of 
different models that explain the relation between 

Table 4
Tukey’s Post Hoc contrasts of Lexiles by type of school

            CI

Comparison Contrast SE t p min max

Subsidised Public -60.1 26.6 -2.3 0.063 -122.7 2.5

Private Public 294.6 30.7 9.6 0 222.4 366.8

Private Subsidised 354.7 26.6 13.3 0 292.1 417.3
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reading comprehension and receptive vocabulary 
(table 6). As shown in table 6, the reading com-
prehension linear function regressed in recep-
tive vocabulary explains 19% of the variance of 
the reading comprehension scores. By adding a 
quadratic coefficient to the model, the explanatory 

variance of the model rises to 26%. The spline model 
is the one that explains a greater variance (28%). 
This model reveals that when students have fewer 
than 31 right answers in EVOC (45 points), the 
EVOC test does not significantly explain reading 
comprehension measured through Dialect. With a 

Table 5
Percentage of students by proficiency level and sex

     

  Sex Type of school

Level Male Female Public Subsidised Private

 
Frequency 
(%)

Frequency 
(%)

Frequency 
(%)

Frequency 
(%)

Frequency 
(%)

Below basic 134 115 71 155+ 23-

  54 46 29 62 9

Basic 74 95 48 91 30-

  44 56 28 54 18

Proficient 31 33 11 16- 37+

  48 52 17 25 58

Advanced 38 33 9- 13- 49+

  54 46 13 18 69

Table 6
Model comparison between reading comprehension and vocabulary

            CI  

Models Predictors Coefficient SE t p min max Adjusted R2 

Linear               0.188

  Intercept -13.4 64.8 -0.2 0.8 -140.7 113.9  

  EVOC 18.0 1.7 10.7 0.0 14.7 21.3  

Quadratic               0.261

  Intercept 682.4 117.7 5.8 0 451.0 913.7  

  EVOC -33.9 7.7 -4.4 0 -49.0 -18.9  

  EVOC2 0.9 0.1 7.0 0 0.6 1.1  

Spline               0.275

  Intercept 502.5 102.8 4.9 0 300.6 704.5  

  Knot 30.8 1.7 17.9 0 27.4 34.2  

  Slope 1 -4.1 4.7 -0.9 0.388 -13.3 5.2  

  Slope 2 36.1 3.1 11.5 0 30.0 42.3  
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score higher than 45, represented by item 31 of the 
test, the relation between vocabulary and reading 
comprehension is significant and linear (figure 1).        

When the spline regression is modeled by sex, 
we observe that the males who on average exceed 
31 correct items (45 points in EVOC), achieve 42L 
on average for each right answer in vocabulary, 
whereas the females who exceed the same number 
of correct items in vocabulary, only benefit from 
27L for each right answer in vocabulary. In other 
words, males increase their reading comprehen-
sion about 35% more than females assessed for 
each right answer in vocabulary.   

In terms of school type, public schools begin to 
gain in reading comprehension from lower levels of 
receptive vocabulary than subsidized and private 
schools (27 items versus 30 and 33, respectively). 
On the other hand, the schools that benefit the most 
from a rise in receptive vocabulary are subsidized 
and public ones with 30L and 27L for each right 
answer in EVOC, from their knots. Private schools 
increase 26L per right answer in EVOC from their 
knot onwards (table 7). 

Discussion and conclusions

The results of this exploratory study show low 
levels of reading comprehension performance among 
Chilean assessed fifth-grade students. According 
to these results, almost half of the students is at 
below basic level and the largest proportion of 
students with a low reading proficiency is concen-
trated in schools with fewer resources. Just as in 
measurements such as SIMCE and PIRLS, there 
is a significant gap between school types, not so 
much in terms of gender, which differs from other 
evaluations (Agencia de Calidad de la Educación, 
2017; 2018).  

Another important finding of the study is the 
way in which receptive vocabulary and reading 
comprehension are related. The spline model shows 
that receptive vocabulary has an effect on reading 
comprehension (possibly non-causal) when the 
level of receptive vocabulary surpasses 45 points 
(31 correct items). This results in that, for each 
additional point scored in receptive vocabulary, 
students increase 36L in their reading compre-
hension (18L more than that explained by a linear 
regression). This would allow for the assumption 

Figure 1
Spline regression of receptive vocabulary predicting reading 
comprehension
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that there are students who achieve a level of word 
meaning knowledge that helps them make better 
inferences in continuous texts, thus improving their 
performance in comprehension tasks that require 
inferring. These results are consistent with those 
observed by Stafura & Perfetti (2014), Oslund et 
al. (2016), and Cromley & Azevedo (2007) regard-
ing the existence of an indirect relation between 
vocabulary and reading comprehension and the fact 
that this is due to the contribution of knowledge 

of word meaning to the formulation of inferences 
during the comprehension process in longer texts. 
This study’s findings further extend the insight 
provided by the aforementioned studies, suggesting 
the existence of a cumulative effect on the relation 
between vocabulary and reading comprehension; 
i.e. a threshold from which accumulated vocabulary 
knowledge drastically improves reading compre-
hension levels. We also observe that males benefit 
more than females in reading comprehension when 

Table 7
Model comparison between reading comprehension and vocabulary

              CI  

Models Predictors n Coefficient SE t p min max Adjusted R2 

Men Spline   244             0.34

  Intercept   539.4 125.4 4.3 0.000 292.2 786.5  

  Knot   30.1 2.0 15.3 0.000 26.2 34.0  

  Slope 1   -8.5 6.1 -1.4 0.163 -20.6 3.5  

  Slope 2   42.2 4.5 9.3 0.000 33.3 51.1  

Women Spline   248             0.2

  Intercept   500.3 178.5 2.8 0.005 148.8 851.9  

  Knot   32.1 3.0 10.6 0.000 26.1 38.1  

  Slope 1   -0.6 7.2 -0.1 0.931 -14.7 13.5  

  Slope 2   29.8 4.6 6.5 0.000 20.8 38.7  

Public school Spline   94             0.21

  Intercept 751.8 231.4 3.3 0.002 292.0 1211.5  

  Knot 27.0 3.8 7.1 0.000 19.4 34.5  

  Slope 1 -14.8 11.6 -1.3 0.207 -37.8 8.3  

  Slope 2 26.9 6.1 4.4 0.000 14.8 38.9  

Subsidised school 
Spline   258             0.28

  Intercept 344.3 122.3 2.8 0.005 103.5 585.0  

  Knot 30.2 2.8 10.8 0.000 24.7 35.7  

  Slope 1 -0.9 5.9 -0.2 0.874 -12.6 10.7  

  Slope 2 30.4 3.6 8.4 0.000 23.3 37.6  

Private school Spline   136             0.14

  Intercept 687.2 200.0 3.4 0.001 291.5 1082.9  

  Knot 32.9 5.7 5.7 0.000 21.5 44.2  

  Slope 1 0.2 9.0 0.0 0.987 -17.7 18.0  

  Slope 2   25.8 6.5 4.0 0.000 12.9 38.7  
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considering the point in which receptive vocab-
ulary begins to have an effect on reading as the 
starting point of the linear estimate. This shows 
that, in the case of male students, pedagogical 
interventions for increasing their receptive vocab-
ulary level could have a greater effect on reading 
comprehension than females. Similar evidence 
is observed in the study by Price-Mohr & Price 
(2016), who suggest that male children profit more 
than females from the use of hybrid methods (e.g. 
synthetic and holistic) in the learning of reading, 
and that they learn more quickly with the use of 
authentic books with vocabulary that includes 
more complex words than those they are able to 
decode. Likewise, studies have demonstrated that 
male children better optimize the use of working 
memory, for instance, when understanding subti-
tled narrations (Linebarger, 2001), and that they 
prefer visual-spatial learning (Wang & Carr, 2014), 
which would be important to consider from the 
instruction perspective. Future research will be 
able to examine the next processes through which 
these findings can be further explained. Moreover, 
public-school students have a lower vocabulary 
threshold from which they benefit from an increase 
in word knowledge than those in subsidized and 
private schools. This is important due to the smaller 
increments at the level of vocabulary knowledge, 
as it may have greater impact on reading compre-
hension, if and when this increment goes over the 
27-point threshold on the EVOC test.     

The findings also bring forth implications for 
public policy design. Given that the slope in the 
relation between vocabulary and reading compre-
hension is greater from a specific level of achieve-
ment in receptive vocabulary, it would seem more 
beneficial to design policies that tend to increase 
this vocabulary to levels over the threshold of 31 
correct items in the receptive vocabulary measured 
with EVOC, which could have an effect on reading 
comprehension. In contrast, not purposefully taking 
EVOC scores beyond the threshold could have no 
effects on reading comprehension and widen gaps 
of a potential Matthew effect in vocabulary (Duff 
et al., 2015; Stanovich, 1986). Moreover, analyses 
suggest that public-school students could show 
improvement with a lower level of vocabulary than 

students in subsidized and private schools, and 
that, in a context with limited resources or schools 
different types of school, but with the same level 
of vocabulary, it may be more suitable to focus 
resources on interventions in public schools. Future 
studies may further examine the processes that 
produce a cumulative effect of vocabulary on reading 
comprehension.    

Limitations

This study was centered on the assessment of 
comprehension skills and vocabulary in fifth-grade 
students (10-11 years old), which does not allow for 
a wider view of the relation between vocabulary 
and reading comprehension throughout primary 
education. On the other hand, although the sample 
is of a reasonable size, there is missing data regard-
ing public schools. This constitutes a limitation 
in the generalization of findings, since it distorts 
the representativeness of the population.   
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