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ABSTRACT 

The purpose of this dissertation is to examine the validity of using the Spanish version of 

the EYE, known as the Evaluación Infantil Temprana (EIT), for identifying children at 

risk of experiencing reading difficulties in the first grades of school. This dissertation is 

divided into three independent studies and reported with a three-paper PhD dissertation 

format. The first study shows evidence based on the relationship of the EIT scores with 

children’s age and sex, and the school’s socioeconomic status (SES). The second paper 

provides evidence about the appropriateness of the content included in the test. The third 

paper integrates the findings of several documents and research papers, including the 

first two papers of this dissertation, to determine the extent to which the evidence 

supports the use of the EIT for identifying children at risk of reading difficulties.  

The validation process followed in this dissertation is based on the argument-based 

approach, which entails three steps: the description of the use of the test being validated; 

the identification of inferences and assumptions that lead the EIT scores to the use being 

validates; and the evaluation of, first, the individual evidence that support each 

assumption and inference, and second, the argument as a whole.  The findings revealed 

six inferences and 11 assumptions that connect the EIT scores with the use being 

validated. Those inferences and assumptions are supported by strong and moderately 

strong evidence, and they embody a clear, coherent and plausible argument; however, 

some gaps were identified. The main conclusion of this dissertation is that there is 

sufficient evidence to claim that the EIT can be used to reliably identify children at risk 

of reading difficulties in the first grades of schooling. The concluding section identifies 

further studies that would strengthen the validity claim.  
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Introduction 

The purpose of this dissertation is to examine the validity of using the Spanish 

version of the EYE, known as the Evaluación Infantil Temprana (EIT), for identifying 

children at risk of reading difficulties. This chapter introduces the key concepts of the 

dissertation,  EYE/EIT, and validity, including sources of validity and the argument-

based approach, before summarizing the three articles that constitute the bulk of the 

dissertation. 

 

The EYE/EIT Assessment 

The EYE is an assessment designed to identify the developmental skills of 

children aged 4 to 6 as they prepare for and make the transition to formal schooling (The 

Learning Bar [TLB], 2011). The first version was developed in 2003 for a World Bank 

project to provide information about early childhood development in Dominican 

Republic (TLB, 2017b). Accordingly, this assessment is not aligned to any specific 

curriculum; rather, it covers the major domains of children’s early skills development set 

out in the frameworks developed by UNICEF and the US Congress (Shepard, Kagan & 

Wurtz, 1998). The domains include: Awareness of Self and Environment, Social Skills 

and Approaches to Learning, Cognitive Skills, Language and Communication Skills and 

Physical Skills. A brief definition is provided below: 

• Awareness of Self and Environment. Refers to the “child’s understanding of the 

world and his or her ability to make connections with home and community 

experiences” (p. 6; TLB, 2017c). This skill influences what children are aware of in 
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their environment and the way they think about and interpret new information (TLB, 

2017b). 

• Social Skills and Approaches to Learning. This measure refers to the “child’s 

attentiveness during classroom activities and his or her ability to interact with peers 

while respecting the classroom rules” (p. 7; TLB, 2017c). It includes regulation of 

energy and emotions, and a willingness to participate in new activities. This skill is 

related with later social and academic success (TLB, 2017b). 

• Cognitive Skills. This measure entails a child’s basic math and pre-reading skills and 

his or her ability to solve problems (p. 7; TLB, 2017c). It includes naming letters, 

knowing letter-sound correspondence, and counting and matching numerals with 

objects, among others (TLB, 2017b). 

• Language and Communication Skills. This measure includes the “child’s 

understanding of spoken language and his or her ability to express ideas and feelings” 

(p. 7; TLB, 2017c).  It includes two sub-domains: receptive and expressive language. 

The first one refers to the ability of understand what others say, and the second one 

entails the ability to be understood by others (TLB, 2017b). 

• Physical Skills. This measure includes fine motor skills, “a child’s ability to perform 

small movements that require hand-eye coordination” (p. 7; TLB, 2017c), and gross 

motor skills, “a child’s ability to perform large movements that involve arms, legs, 

and body” (p. 7; TLB, 2017c). Both sets of skills are related with children’s well 

being and their ability to participate in diverse social and academic activities (TLB, 

2017b). 
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These five domains map-out early childhood development. The results of the 

research on reading indicate that these five domains represent children’s literacy 

development, and that cognitive and language skills are the strongest predictors of 

children’s future academic success (Aouad & Savage, 2009; Scarborough, 1989; 

Schatschneider, Fletcher, Francis, Carlson & Foorman, 2004; Torgesen, 1998). The 

work titled ‘The Simple View of Reading’ developed by Hoover and Gough (1990) and 

the contributions of Scarborough (1989) had a significant influence in the selection of 

the specific skills included in the EYE, as these can more accurately estimate the 

children’s future performance in reading. 

The Simple View of Reading indicates that the successful acquisition of reading 

skills during the early primary school period depends on two components: decoding and 

linguistic comprehension (Hoover & Gough, 1990). Decoding is the ability to recognize 

familiar and unfamiliar words (Storch & Whitehurst, 2002; Verhoeven, van Leeuwe, & 

Vermeer, 2011). Linguistic comprehension is the ability to understand and interpret 

spoken and written language (Perfetti, Landi, & Oakhill, 2005; Vellutino & Scanlon, 

1987). According to Scarborough (1989), children’s letter identification and phonological 

awareness skills when they start early primary school are predictors of their ability to 

decode words when they are in the first or second grade, while vocabulary, concepts about 

print, and sentence recall are predictors of linguistic comprehension skills.  

Based on findings in the literature and analysis of longitudinal data, the EYE used 

a logistic regression model to estimate the probability that a child would become a 

successful reader by the end of grade 2. This model includes the child’s age when she or 

he was assessed and assigns a heavier weight for Cognitive skills and Language and 
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Communication skills. The results of this analysis were then set into a tiered model, called 

Responsive Tiered Instruction (RTI), to facilitate its interpretation and provide feedback 

to teachers, principals and other educational authorities about the type of support that 

could benefit vulnerable children (TLB, 2017c).   

The Responsive Tiered Instruction (RTI) model entails an intervention adjusted to 

the children’s level of needs and a permanent assessment to measure their progress 

(Gersten et al., 2008). The results of the EYE logistic model were classified into three 

levels or tiers. In Tier 1 children were classified with ‘Appropriate development’; for this 

group quality instruction based on universal strategies and play-based learning 

environments was recommended. Children ‘Experiencing some difficulties’ were 

classified as having Tier 2 needs; for them a targeted intervention in small groups was 

suggested. And the children with Tier 3 learning needs, those who were ‘Experiencing 

significant difficulties’, more intensive additional instruction and a carefully planned 

program was recommended (TLB, 2015). Currently the EYE users receive reports with 

the two types of results, the scores by domains and the RTI level of every child.  

According to available technical documents regarding the EYE, the results of this 

assessment can be used for five main purposes. 1) Screening, which includes identifying 

students requiring extra support and estimating the prevalence of students with special 

needs; 2) improving classroom instruction, which includes guiding the planning of 

classroom activities; for example, using the strengths identified to promote the 

development of skills that need to be reinforced, or grouping children in a way that 

vulnerable children will benefit from the interaction with more advanced peers; 3) 

allocating educational resources to inform decisions that lead to a more efficient 
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distribution of the available resources; 4) reducing inequalities among sub-populations; 

for example, estimating inequalities in skills at the beginning of the school year and their 

reduction during kindergarten; and 5) assessing the effectiveness of early childhood 

education and care (ECEC) and kindergarten programs, which includes, among others, 

assessing pre-post gains and the effect of provincial interventions (TLB, 2019). For this 

dissertation, I focus only on the main purpose: using the Spanish version of the EYE, the 

EIT, to identify children at risk of reading difficulties in the early grades of school. 

 

Implementation of the EIT in Latin America 

This dissertation emanates from a project that began in 2014 and involved the 

implementation of the EIT in Latin America. That project consisted of introducing the 

EIT assessment to the Ministries of Education and their staff, contextualizing the test, 

training the teachers in administering the assessment, collecting data, and conducting 

several other activities relevant to the reporting and use of test results. After extensive 

implementation of the EIT in Uruguay and Ecuador, as well as the frequent use of the 

EIT in making diverse pedagogical decisions (Cruz, 2018; TLB, 2016, 2017a), a 

methodological concern emerged about potential unintended interpretations and uses of 

the EIT results. This dissertation,  which is divided into three independent studies and 

reported with a three-paper PhD dissertation format, is the first validity study aimed at 

addressing that concern, and is aligned with the requirement of providing information to 

test users about the scope and limitations of the test results, following criteria set out in 

the Standards for Educational and Psychological Testing (American Educational 
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Research Association, American Psychological Association & National Council on 

Measurement in Education [AERA, APA, NCME], 2014).  

Introduction of the EIT to the ministries of education and their staff. The 

first stage of the EIT’s implementation in Latin America involved participants at high 

levels (Lopez, 2016), including the staff of diverse areas within the Ministries of 

Education such as Research, Evaluation, and Kindergarten Education. The participation 

of these people was mainly aimed at building local capacity about the EIT 

characteristics, the use of its results for informing policy, and its implementation cycle. I 

personally introduced the EIT to the educational authorities of diverse countries across 

the region including Uruguay, Ecuador, Panama, Argentina, Paraguay, Guatemala, and 

the Dominican Republic. The first two of those countries agreed to be part of the project.  

Contextualization of the EIT test. This was performed after a pilot study was 

conducted in each country. For example, in Uruguay a team which included 

kindergarten teachers, inspectors, and the staff of the Evaluation area examined the test 

items, the assessment materials, and the pilot study results to suggest changes aimed at 

making the assessment more adaptable to the country’s specific requirements. I was 

responsible for reviewing those suggestions and incorporating them into the EIT 

materials. 

Training of teachers. The training of teachers is the most important aspect of 

this project. Teachers play two critical roles: they are evaluators and decision-makers 

regarding the attention that children would receive. To prepare for these roles, the 

teachers were trained in the administration and interpretation of the EIT results. The 

training model in Uruguay involved training the teachers with a combination of in-
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person and on-line sessions. In Ecuador, the training involved training a group of senior 

instructors who were then charged with training teachers across the country. For the 

Ecuadorian model, all training sessions were in person. My participation in this aspect of 

the project included the in-person training of teachers from the department of Colonia, 

Uruguay; designing the training model for Ecuador; and leading the team for the in-

person training of all senior instructors.    

Data collection. In Uruguay, the project started with a pilot study conducted in 

2014; in 2015, the assessment formally began with all the kindergarten schools from 

Colonia and Canelones. In 2016, the assessment was extended to include 12 jurisdictions 

and in 2017 the EIT was implemented on a national scale (Lopez, 2016). In Ecuador, the 

project was launched in 2016 with a pilot study followed by a large-scale 

implementation in 2017 and 2018 which included Zones 8 and 9 (Quito and Guayaquil), 

as well as a representative sample of all other zones of the country (TLB, 2018). In both 

countries I was the lead evaluator, working jointly with local teams. The data emanating 

from these two large-scale implementations are owned by The Learning Bar Inc. These 

data, as well as data gathered from other sources, including reports from studies 

conducted by the Uruguayan government and various EIT technical documents, were 

made available to me for this research. The research papers do not include any 

information that would reveal the identity of individual children or schools. 
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Validity 

Evolution and current conceptualization. This dissertation contributes to a 

small but growing body of literature on test validity, which is the most critical aspect to 

consider during the development or evaluation of a test (AERA, APA, NCME, 2014). 

The concept of validity has been largely discussed and has changed considerably since 

its inception (Collie & Zumbo, 2014; Kane, 2001). Newton and Shaw (2014) described 

five periods in the evolution of the concept of validity: 

1. Gestation (mid-1800s to 1920). In this period many countries started to use structured 

assessments in educational institutions for making decisions. This explosion of 

structured assessments, called the “measurement movement”, spawned a large 

industry for the production of tests for measuring diverse attributes such as 

intelligence, attitudes, and achievement, which in turn provoked a growing concern 

about their accuracy. 

2. Crystallization (1921 to 1951). The first definition of validity was conceived of in this 

period. It was defined as the degree to which a test measured what it was supposed to 

measure. This definition was widely accepted and the process for gathering validity 

evidence involved two approaches. In the first approach, validity was claimed when 

empirical evidence indicated that test scores were correlated with an external 

criterion. In the second approach, the test was considered valid when its content 

appropriately represented the target construct.   

3. Fragmentation (1952 to 1974).  Validity was classified into three types: content 

validity, criterion validity, and construct validity. These types aimed at supporting the 

validation process for diverse types of tests. During this period, editions of the 
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Standards for Educational and Psychological testing were published in 1954, 1966, 

and 1974. All of them used this fragmented approach for the definition of validity.    

4. (Re)unification (1975 to 1999). This period is attributed to Messick (1990). His ideas 

moved professionals in educational and psychological measurements to integrate all 

three types of validity into one: construct validity.  Validation was understood as a 

process of gathering as much evidence as possible to support the validity of a test. 

The assumption that a single analysis or piece of evidence was enough to claim 

validity was left behind.  

5. Deconstruction (2000 to 2012). This period is characterized by a tension between 

validity and how to validate. The previous periods gave rise to a plethora of 

theoretical discussions about validity, but they did not provide a framework to guide 

measurement professionals on how to gather and articulate evidence of validity. As a 

response, in this period Kane (2006) developed the argument-based approach which 

deconstructs validity into manageable pieces. 

Currently, “validity refers to the degree to which evidence and theory support the 

interpretation of test scores for proposed uses of tests” (AERA, APA, NCME, 2014). 

This definition implies that there is only one kind of validity. The interpretations and 

uses of a test’s results are the entities to validate, not the test itself. The empirical 

evidence and theory are the foundations for confirming or refuting the interpretations 

and uses of a test’s results.  

Patterns in the literature. In reviewing the literature, I identified two patterns. 

The first pattern is relative to the mismatch between advances in validity theory and 

validation practice. The continued use of terms which belong to past validity definitions 
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such as concurrent validity, construct validity, and content validity indicates that 

researchers have still not adopted modern theories (Bear,  Gaskins, Blank & Chen, 2011; 

Freitas, Simoes, Marôco, Alves & Santana, 2012; Nolan, Halperin & Geliebter, 2010; 

Rubio, Berg-Weger, Tebb, Lee  & Rauch, 2003). Another indicator of this discrepancy 

is the low citation of the Standards (AERA, APA, NCME, 2014), which are widely 

recognized as the most important reference for developing and evaluating a test. An 

example of this is the findings of Collie and Zumbo (2014). They reviewed a sample of 

19 articles published between 2000 and 2010 that were relevant to validity or validation. 

They found that none of them cited any of the five versions of the Standards. 

The second pattern identified in the literature was the relatively small number of 

validity studies conducted to support the intended uses of available educational tests. A 

possible cause for this situation could be that traditionally the technical documents 

generated during test development stages were compiled as a technical report rather than 

integrating them as a validity study. Another reason could be that a validity study 

requires a considerable investment of time and resources which are often not available to 

test developers. Notable exceptions are the outstanding work developed for the Test of 

English as a Foreign Language (TOEFL) (Chapelle, Enright, & Jamieson, 2008), for the 

Classroom Assessment Scoring System for secondary classrooms (CLASS-S) (Bell et. 

al., 2012), and for the Curriculum-Based Measurement in Reading (CBM-R) (January, 

Ardoin, Christ, Eckert & White, 2016). 
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Overall Thematic 

The articles integrating this dissertation are linked to two overarching topics. The 

first topic, the sources of validity evidence, situates each individual article as one piece 

of evidence required by the Standards. The second topic, the argument-based approach, 

used in this research for the validation process, requires that the articles’ findings are 

integrated into a unitary argument. 

Sources of validity evidence. According to the Standards (AERA, APA, 

NCME, 2014), there are five sources of validity evidence: 1) test content, which shows 

that the test adequately represents the target domain; 2) response processes, which refer 

to the fit between the cognitive process that examinees use to answer the items and the 

associated interpretation of the test scores; 3) internal structure, to confirm that the items 

measure relevant aspects of the construct; 4) relations with other variables commonly 

used to verify the expected relationship between the test and other well-founded tests 

measuring the same target domain, or between the tests and other variables theoretically 

related; and 5) evidence for validity and the consequences of testing, which are required 

to inform decisions based on the test results, to show any unintended consequences of 

the test, and to dispute or refute claims that are not directly related to the test results. 

This dissertation is based on three stand-alone articles. The first article is 

concerned with the fourth source of validity evidence, based on the relationship between 

the test scores and other variables. In particular, it examines the relationships of EIT 

results with both children’s age and sex as well as the socioeconomic status (SES) of the 

school. The second article pertains to first source of validity evidence, based on the test 

content. It examines the content included in the EIT test as compared to the content 
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included in the kindergarten curricula of three countries. It also assesses whether the 

curricula of the three countries include standards pertaining to the skills children need to 

become successful readers. The third article integrates the findings of the first two 

articles with other available evidence, following the argument-based approach for 

validation. 

The argument-based approach1. This approach emerged to address the absence 

of clear guidelines for the validation process. The contributions of Kane (2006, 2013) as 

based on Toulmin’s Model of Inference (Toulmin, 1958), Cronbach (1988), and Shepard 

(1993), among others, and in congruence with the Standards (AERA, APA, NCME, 

2014), developed an argument-based framework for validation that can be applied to 

different intended interpretations and uses (Chapelle et al.,2008). This flexible approach 

consists of the following three steps (Kane, 2001, 2013):  

1. Statement of the interpretation or the use that is to be validated;  

2. The Interpretive argument describes the underlying inferences, including its warrants 

and assumptions, that lead the tests scores to the intended interpretation or use. The 

most frequently used inferences are as follows:  

a) Domain definition. Provides the structure to transition from the theoretical domain 

definition to a representative sample of items or tasks that can be observed 

(AERA, APA, NCME, 2014; Sireci & Faulkner-Bond, 2014).  

 

1 The text presented in this section is also used in the Literature review section of the third paper, given its 

relevance there.  
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b) Evaluation. Requires that an observable performance or written answer can be 

expressed with a score that accurately represents the skills achieved (Bell et al., 

2012; Kane, 2013).  

c) Generalization. States that the observed scores represent not only the specific 

performance observed, but also that they are stable estimations of an examinee’s 

performance in similar tasks (Cox & Malone, 2018; Bell et al., 2012; Kane, 2013). 

d) Explanation. Establishes that the statistical behaviour of the scores is congruent 

with the test’s construct characteristics (Aryadoust, 2013; Chapelle et al.,2008; 

Llosa, 2008).  

e) Extrapolation. Applies the interpretations of the test results to a wider context or 

predicts an examinee’s future performance (Bell et. al., 2012; Hatala, Cook, 

Brydges & Hawkins, 2015; January et al., 2016; Kane, 2013).  

f) Utilization. Assumes that the test results reflect the intended skills. Therefore, it is 

appropriate to use the results for making decisions about such skills (Chapelle et 

al.,2008; Mendoza, 2015). 

3. The Validity argument, also called the evaluation of the Interpretive argument.  In 

this step the inferences and assumptions described previously are supported by 

specific evidence and are judged both individually and as a unified argument. The 

evaluation of the EIT interpretive argument is based on reasoning proposed by 

Toulmin (1958). Toulmin organizes the argument into six elements which take one 

from the data to the claim or conclusion: the starting point, the Data; the Warrant, 

which includes rules used to interpret the Data; the Backing, integrated by theory, 

research findings or evidence; the Rebuttal, evidence that jeopardizes the Claim; the 
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Qualifier, used to indicate the likelihood that the Claim is true; and the Claim or 

Conclusion. This logic is used to evaluate the clarity, coherence, and plausibility of 

each inference. 

An example of Toulmin’s approach as applied to the use of an educational 

test is as follows: A student completes the Graduate Record Examination (GRE) and 

has a score of 560 (Data). The admissions office claims that the candidate will 

probably be successful in completing a Master’s degree in his or her chosen field 

(Claim). The inference linking the data (a score of 560) to the claim (will be 

successful) is based on a rule or warrant, which might be along the lines of “students 

with scores above 500 are likely to be successful in completing a master’s degree” 

(Warrant). The warrant requires backing. For example, the admissions office might 

provide evidence regarding the success rates of students with varying levels of GRE 

scores over the past decade to support its claim (Backing). Toulmin’s (1958) model 

allows for a rule to be qualified with a statement of the strength of the claim: 

“Students with GRE scores above 500 are 85% likely to successfully complete a 

master’s degree” (Qualifier). It also allows for exceptions, or conditions under which 

the warrant can be rebutted: “Students with GRE scores above 500 are 85% likely to 

successfully complete a master’s degree unless they become ill for a prolonged 

period” (Rebuttal).  

Considering the three steps described above, the argument-based approach 

requires interdisciplinary methods to address the complex problem of judging the 

validity of the intended interpretations and uses of a given test. The argument-based 

approach requires the collection and integration of variable evidence: constructed by 
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researchers from diverse disciplines, produced in multiple fields such as education and 

psychology, analysed with quantitative or qualitative techniques, and integrated in a 

unified argument merging the contributions of diverse disciplines. Therefore, this 

approach has an interdisciplinary nature (Klein, 2008; Repko, 2008), which is congruent 

with the program I followed in my PhD Studies.   

 
Descriptions of Articles 

Paper 1. A national evaluation of kindergarten outcomes: Findings from 

Uruguay. Authors: Alma Y. Lopez and J. Douglas Willms.  

The purpose of this article is to provide information on the variation in skill 

development when children enter kindergarten and the effects of kindergarten 

attendance on vulnerable children. The findings provide support for the Explanation 

inference of the EIT validity argument, specifically for the assumption that children’s 

performances on the EIT test vary in accordance with the development of their skills. 

The relationship between the children’s EIT scores and their age validates this 

assumption.  

As the principal author of this article, I reviewed the literature, prepared the data, 

conducted all analyses, prepared all graphs and tables, and wrote the first complete draft. 

The literature review for this paper focused on quantitative studies conducted to measure 

the effect of attending pre-schools or kindergarten programs. The selection of the studies 

was based on their technical robustness and recognized contribution to the literature. 

Additionally, special emphasis was given to studies using data from Latin American 
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countries, in order to provide information about previous research developed in a similar 

context.       

The co-author made important contributions to the literature review section and 

edited the entire document. Additionally, we made decisions together concerning the 

structure and content of every section. This paper has been accepted as a chapter in the 

book International Perspectives in Educational Effectiveness Research, edited by J. 

Hall, A. Lindorff, and P. Sammons, and published by Springer2.     

Paper 2. Alignment between the Evaluación Infantil Temprana and three 

kindergarten curricula. Authors: Alma Y. Lopez, Luis Horacio Pedroza Zúñiga, and J. 

Douglas Willms. 

This article examined the alignment of the EIT with the national kindergarten 

curricula of three Latin American countries and assess whether these three curricula 

included the skills deemed necessary for children learning to read as embodied in the 

EIT. Its results support the Domain definition inference of the EIT validity argument, 

specifically the assumption that the items or tasks included in the EIT are representative 

of preliteracy skills. The judgments of curricula specialists, who assessed the alignment 

of the EIT with the specific curriculum of their country, provide support for this 

assumption. 

For this second paper I conducted all activities related to the alignment process, 

including communicating with curricula specialists, developing the alignment guidelines 

 

2 The permission from the editors to present the paper in this dissertation is included in Appendix 1. 
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and the format for recording the results, developing the preliminary alignment, and 

reviewing and discussing the final alignment with these specialists. Additionally, I 

conducted the data analysis, reviewed the literature in the field, prepared all graphs and 

tables, and wrote the full paper.  

The literature review in Paper 2 focused on literature regarding the purpose, 

scope and uses of the International Large-Scale Assessments (ILSAs), alignment studies 

between ILSAs and national curricula, and ILSAs administered in Latin America to 

assess early childhood development with some similar characteristics to those of the 

EYE. Given that this is not a meta-analysis, the review did not include a summary or 

evaluation of all the ILSAs available in the literature, either about other assessments 

related with children’s development. For more comprehensive reviews see Department 

of Education of Ohio, Office of Early Learning and School Readiness (2010), Moodie et 

al., (2014), and Ringwalt (2008).  

The second author provided advice about the whole alignment process, reviewed 

the outline, and contributed key ideas for the context of the study, discussion and 

implications section. The third author reviewed the general schema of the paper, made 

important contributions to the introduction section, suggested the inclusion of a figure to 

clarify the alignment procedure, and edited the final draft of the paper. I will submit this 

paper to the journal Education Policy Analysis Archives, published by Arizona State 

University. 

Paper 3. Validation of Using the Evaluación Infantil Temprana to Identify 

Children at Risk of Reading Difficulties.  Authors: Alma Y. Lopez and J. Douglas 

Willms.  
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The third paper has an integrative role in this dissertation. Its purpose is to 

examine the validity of using the results of the EIT to identify children at risk of reading 

difficulties during the first grades of school. This purpose entails the articulation of the 

findings of the first two papers with other evidence available in previous studies as well 

as evidence found in various EIT technical documents into a validity argument to 

support that use. The overall objectives of the dissertation are achieved with this paper.  

My contributions to this article include the general design of the paper, the 

literature review, the collection and analysis of the evidence, the development of the 

interpretive and validity argument, and the writing of the paper. The literature review for 

paper 3 included previous EYE validity studies, the concept and characteristics of 

validity, the theory about the argument-based approach for validation, and examples of 

its application. Initially the selection of the examples was delimited to educational 

assessments, but given the reduced amount of manuscripts located, the search was open 

to other type of assessments, for example, tests of performance in a foreign language. 

See the work of Chapelle et al. (2008), and Cox and Malone (2018).       

The second author provided feedback throughout the research and writing stages 

to improve the flow of ideas and the clarity of the argument.  I will submit this paper to 

the Journal Educational Assessment, published by Taylor & Francis Online.   
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Paper 1. A national evaluation of kindergarten outcomes: Findings 

from Uruguay 

Alma Y. Lopez 

and 

J. Douglas Willms 

 

Abstract 

Over the past decade, several countries in Latin America have developed early 

childhood programs for children at ages 3 to 5, before they enter formal schooling at the 

primary level. Uruguay was one of the first countries to have universal provision of early 

childhood and care (ECEC). This study uses population data for Uruguay based on a 

national assessment using the Early Years Evaluation (EYE, or EIT in Spanish). The 

study involved the assessment of 22,582 children at age 4 who attended ECEC programs 

in 1,591 classrooms in Uruguay’s 19 departments (regions). The analyses used 

hierarchical linear models to estimate the extent of variation in language and cognitive 

skills among children within classrooms and the magnitude of growth in these skills over 

the course of the school year. The findings revealed that children varied considerably 

within and between classes in their levels of skill development in the cognitive and 

language domains at the beginning of the school year. The average level of annual 

growth in cognitive and language skills also varied substantially within and among 

classes. Annual growth exceeded the maturity effect, that is, the expected growth if 

children did not attend kindergarten 
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Introduction 

One of the targets for the 2030 Sustainable Development Goals (SDGs) set out 

by UNESCO is “By 2030, ensure that all girls and boys have access to quality early 

childhood development, care and pre-primary education so that they are ready for 

primary education” (United Nations Educational, Scientific and Cultural Organization 

[UNESCO], 2017, p. 14). However, only about one in five children in low-income 

countries attend preschool (World Bank, 2018a) and only a small number of low- and 

middle-income countries have achieved universal provision at the kindergarten level. A 

number of studies in high-income countries affirm that attending pre-kindergarten and 

kindergarten programs has a positive effect on children’s skill development and reduces 

the risk of school failure (Ehrlich, Gwynne & Allensworth, 2018; Hatfield, Burchinal, 

Pianta, & Sideris, 2016; Hall et al., 2013; Holod, Ogut, de los Reyes, Quick, & Manship, 

2018; Skibbe, Connor, Morrison, & Jewkes, 2011). Findings from the Early Childhood 

Longitudinal Study (ECLS), which followed a large nationally representative cohort of 

United States children from an early age, found significant effects of children’s skills on 

later reading achievement when they enter kindergarten (Chatterji, 2006). However, 

there have been only a few comparable studies in low- and middle-income countries. 

Also, we know relatively little about the range of pre-literacy skills children have when 

they begin kindergarten or whether they increase these skills during the kindergarten 

year.  

Uruguay was one of the first countries in Latin America to have universal 

provision of early childhood programs for children aged 3 to 5 as part of its public-

school offering. In 2017, the Ministry conducted a national study of kindergarten 
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outcomes using the Early Years Evaluation (EYE) (The Learning Bar, 2011a, 2011b) or 

Evaluación Infantil Temprana (EIT) in Spanish, which assesses the developmental skills 

of children as they prepare for and make the transition to formal schooling. In Uruguay, 

children aged 3, 4 and 5 are referred to as kindergarten students. The target population 

for the 2017 data collection was all children enrolled in kindergarten at ages 4 and 5. 

The analyses in this paper pertain only to kindergarten students in the age 4 cohort, 

which we refer to as “Kinder-4” students.  

This is the first population-based national study of kindergarten outcomes in 

Latin America, and as such, it provides information on the variation in skill development 

when children enter kindergarten and the effects of kindergarten attendance for 

vulnerable children. Uruguay is classified as an upper middle-income country with a 

gross national income (GNI) of $21,870 in 2017 (World Bank, 2018b). However, levels 

of socioeconomic status vary considerably across its 19 geographic departments. For this 

study, data collected by the Ministry on the socioeconomic status (SES) of the schools 

were merged with the EIT data, enabling us to examine the extent to which classroom 

effects vary with SES. The observed effects in the lowest SES schools provide some 

indication of whether attendance in a kindergarten classroom can have positive effects in 

middle-income countries.   

 

Literature Review 

The assessment framework for Uruguay is in many respects aligned with the 

Educational Prosperity framework described by Willms (2018a). The framework, which 

is based on a life-course approach, includes six stages of development: prenatal, early 
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development (age 0-2), pre-primary (age 3-5), early primary (age 6-9), late primary and 

lower secondary (age 10-15), and upper secondary (age 16-18). Willms (2018a) stresses 

the importance of two critical transitions: from pre-primary to early primary (school 

entry), which in Uruguay and many other countries occurs at age 5 or 6, and the 

transition from early primary to late primary, which he refers to as the transition from 

learning-to-read to reading-to-learn. His report uses the 2017 Uruguayan data to show 

the variation in cognitive and language skills at ages 4 and 5. The results show that the 

variation is substantial for both domains.  

This study is situated in the middle of the pre-primary period. It is a crucial 

period for the development of skills that enable a child to be successful at school. Two 

types of studies have been conducted that pertain to the effects of attending pre-schools 

or kindergarten programs. One considers the specific skills that are related to later 

success in reading and mathematics and whether early childhood education and care 

(ECEC) and kindergarten programs are effective in developing these skills. The other 

focuses on the long-term effects of attending a pre-school or kindergarten program.  

 

The Skills That Matter 

The successful acquisition of reading skills during the early primary school 

period depends on two components: decoding and linguistic comprehension (Gough & 

Tunmer, 1986). This is referred to as the Simple View of Reading. The majority of 

children who fail to become successful readers fail to learn how to decode words; that is, 

the ability to recognize familiar and unfamiliar words (Storch & Whitehurst, 2002; 

Verhoeven, van Leeuwe, & Vermeer, 2011). Linguistic comprehension – the ability to 
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understand and interpret spoken and written language when they are parts of sentences 

or other discourse – is reinforced when children develop strong language skills and 

begin to understand what they are reading (Perfetti, Landi, & Oakhill, 2005; Vellutino & 

Scanlon, 1987). 

The seminal work of Scarborough (1989), which summarized the results of 61 

studies, found that children’s letter identification and phonological awareness skills 

when they started early primary school were predictive of their ability to decode words 

when they were in the first or second grade, while vocabulary, concepts about print, and 

sentence recall were predictive of linguistic comprehension skills. Scarborough (2001) 

identified two strands of skills that reinforce each other as children learn to read: word 

recognition, which includes phonological awareness, the ability to decode words, and 

sight recognition of familiar words; and language comprehension, which includes 

vocabulary, verbal reasoning, language structures, background knowledge, and literacy 

knowledge. 

Several studies over the past decade support Scarborough’s findings and are 

consistent with the Simple View of Reading. A comprehensive review conducted by the 

National Early Literacy Panel (2008) identified alphabet knowledge, concepts about 

print, phonological processing skills, and oral language skills as strong predictors of 

subsequent reading skills. An important aspect of this review is that the findings 

indicated that these skills were predictive of later reading achievement after controlling 

for IQ and SES. This suggests that ECEC and kindergarten programs that explicitly 

teach key pre-literacy skills can enable children with differing ability and family 

backgrounds to become successful readers (Schatschneider, Petscher, & Williams, 
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2008). A meta-analysis conducted by La Paro and Pianta (2000), a summary of six 

longitudinal studies by Duncan et al. (2007), and a comprehensive review by Linan-

Thompson (2014) provide further support for the development of pre-literacy skills 

during the pre-primary period. 

An important caveat, discussed by Willms (2018a) and relevant to this study, is 

that the rate at which children become proficient in decoding words depends on the 

orthographic depth of the language, which refers to the relationship between letters and 

speech sounds (phonemes). Spanish has a very shallow orthography: the connection 

between letters and their speech sounds is consistent, and therefore the acquisition of 

decoding skills is considerably easier than for English or French, which have a deep 

orthography. Two studies conducted in Latin America, based on the simple view of 

reading, have concluded that linguistic comprehension is more important than decoding 

as children are learning to read (Polo, Araujo, & Salceda, 2017; Ripoll, Aguado, & 

Castilla-Earls, 2014). 

A number of studies have stressed the importance of the quality of these 

programs (Lehrl & Smidt, 2018). An early review by Ramey and Ramey (1998) set out 

six principles that remain important markers of program quality: 

1. timing – programs that begin early, preferably soon after birth; 

2. intensity – programs that frequently engage experienced teachers; 

3. directedness – programs that provide learning experiences that have direct effects on 

later outcomes; 

4. comprehensiveness – programs that take a broad, multi-pronged approach; 

5. matching – programs that take into account children’s individual needs; 



 

31 

 

6. maintenance – programs that identify opportunities to support early gains after 

children enter school. 

A study of 76 children by Skibbe, Connor, Morrison, & Jewkes (2011) examined 

whether the effects of preschool on children’s self-regulation, decoding, and letter 

knowledge skills were associated with the duration of pre-school. They found that 

children who had received two years of pre-school had higher scores in decoding and 

letter knowledge than those who had received only one year of preschool. This was not 

the case for vocabulary or self-regulation, however. A limitation of their study is that 

they could not control for the potential effects of maturity. A study conducted in Bolivia 

examined the effects of a preschool program designed for disadvantaged children, with a 

sample of approximately 4,000 children (Behrman, Cheng, & Todd, 2004). An 

important aspect of their study is that they matched the children attending the preschool 

with a control group of children in the area who were not in the program. They found 

significant effects on children’s cognitive and psychosocial outcomes for children who 

had attended the program for at least seven months. These studies emphasize the 

importance of controlling for the maturation of children in the absence of preschool 

attendance and the duration of the program. 

 

The Enduring Effects of Attending Pre-school Programs and Kindergarten 

A number of studies have examined the impact of attending ECEC programs or 

kindergarten during the pre-primary period. These studies have used different 

methodologies to assess ECEC and kindergarten effects on children’s skills during the 

early grades of primary education, and in some cases their long-term effects. Reviews of 
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this literature have generally supported two conclusions: attending high-quality ECEC 

and kindergarten programs leads to better schooling outcomes (Yoshikawa et al., 2013) 

and the effects tend to be stronger for children from disadvantaged backgrounds and 

those with lower ability (Barnett, 2011).  

A meta-analysis of three types of programs found that their effects vary: model 

programs designed by researchers have effects on cognitive development of 0.57 

standard deviations; state and local public-school programs have effects of 0.32 standard 

deviations; and Head Start programs have effects of 0.17 standard deviations (Kay & 

Pennucci, 2014). These results are consistent with Hattie’s (2009) synthesis of 16 meta-

analyses of early interventions; he reported an average effect size for pre-school 

programs of 0.50.    

Longitudinal studies that have followed large cohorts of children also provide 

evidence that attending ECEC and kindergarten programs have positive, enduring 

effects. Findings from the Early Childhood Longitudinal Study (ECLS), conducted by 

the National Center of Education Statistics (NCES) with a nationally representative 

cohort of U.S. children, indicated significant positive effects on children’s reading 

achievement in the first grade of elementary school (McCoach, O'connell, Reis & Levitt, 

2006), and on children’s growth in mathematics through to the third grade (DiPerna, Lei, 

& Reid, 2007). Similarly, analysis of data from the Effective Pre-school, Primary, and 

Secondary Education Project (EPPSE 3-16+), which followed 2,800 children in the U.K. 

who attended kindergarten and 300 who did not attend kindergarten, found positive 

effects for children’s outcomes in reading and mathematics at ages 7, 11, and 16 (Sylva, 

Melhuish, Sammons, Siraj-Blatchford & Taggart, 2008; Taggart, Sylva, Melhuish, 
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Sammons & Siraj, 2015). Similar findings pertaining to the development of numeracy 

skills were found in a study involving 97 German preschools (Anders, Grosse, 

Rossbach, Ebert, & Weinert, 2013).  

Studies based on data collected in Latin American countries have also confirmed 

the positive effects of attending ECEC and kindergarten programs. An Argentinian study 

of the effects of attending formal preschools, called Jardines, had positive effects on 

children’s receptive vocabulary, with larger effects associated with the number of years 

children attended the program (Cueto et al., 2016). Berlinski, Galiani and Gertler (2009) 

found for a large sample of children in Argentina that one year of pre-primary school 

attendance was associated with an increase in third grade test scores of 0.23 standard 

deviations. Two longitudinal studies with large samples and a longer duration have also 

reported positive, enduring effects of attending kindergarten. A study of 17,430 children 

in Uruguay found strong positive effects of kindergarten attendance on children’s 

achievement in grade 1. These effects were weaker, but still statistically significant, in 

grade 6 (Aguilar & Tansini, 2012). A study in Chile examined the effects of ECEC 

attendance on academic achievement in grade 4, using data from a national assessment 

administered in 2008. The analysis compared the results for a sample of 31,947 children 

who attended ECEC programs provided by an educational service that covered ages 2-5 

years with a sample of 54,571 children who did not attend an ECEC program. Children 

who attended an ECEC program had better performance in math, reading, and social 

science than those who did not attend, with children from low-middle SES families 

benefiting the most (Cortázar, 2015).  
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Research Questions 

This study considers two broad sets of questions. The first set is about the 

variation in children’s language and cognitive skills when they enter Kinder-4:  

1. What is the variation in language and cognitive skills among children within 

classrooms?  

2. Is this variation related to the gender and age of the children?  

3. To what extent do average levels of children’s skills vary among classrooms?  

4. Is the variation among classrooms in average skill levels related to school mean SES?  

Analysis of the first question will give an indication of the range of learning 

needs that a typical kindergarten teacher needs to contemplate; it is relevant to the 

curriculum, the organisation of the classroom, and the level of support required to meet 

all children’s developmental learning needs. The second question not only considers the 

relationship of school-entry skills with sex, but also the relationship with age. Our 

estimate of the ‘age effect’ is an estimate of the expected growth in skills if children did 

not attend Kinder-4. We refer to this as the ‘maturity effect’ and later we use this to 

assess the effect of attending Kinder-4. The last two questions are relevant to the degree 

to which children are segregated into different classrooms based on their initial skill 

levels. In all low- and middle-income countries, skill levels at the late primary and lower 

secondary levels vary between rural and urban schools and between poor and rich areas 

of the large cities (Murillo, 2007; Willms & Somers, 2001). However, we know 

relatively little about the extent of between-classroom variation in skill levels when 

children first enter school. These can be seen as baseline estimates of vertical 

segregation for a schooling system (Willms, 2010, 2018a).  
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The second set of questions will discern whether attendance in kindergarten 

makes a difference. Several studies have asked whether certain ‘readiness skills’ or 

attending kindergarten are predictive of later school success. We discuss the main 

findings of these two types of studies in the literature review. Generally, at least in high-

income countries, a number of cognitive and language skills measured in kindergarten or 

grade 1 are predictive of reading and math skills measured at the end of the early 

primary period. Also, the effects of kindergarten attendance tend to be greater for low-

SES and low-ability students. The less studied piece in the literature, however, is 

whether children improve their levels of predictive readiness skills over the course of a 

kindergarten year. Accordingly, this study considers five questions:  

1. For children who are ‘vulnerable’, to what extent do their pre-post growth scores in 

cognitive and language skills vary within classrooms?  

2. Are their rates of growth related to their sex or their age when they started the school 

year?  

3. To what extent do rates of growth of vulnerable children vary among classrooms?  

4. Is this variation related to the mean SES of the school?  

5. Does the rate of growth exceed the maturity effect for the majority of classrooms?  

The first two questions address the issue of whether kindergarten attendance has 

an effect, gauged by whether children improve their levels of predictive readiness skills 

over the course of the kindergarten year. The last three questions are similar to those 

used in traditional ‘school effects’ analyses which contemplate whether some classroom 

teachers are more successful than others in improving children’s skills. We do not couch 

the question in those terms, however, as we do not have adequate data for controlling for 
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children’s family background or the potential effects of various community factors. 

Ideally, from a research perspective, one would like to conduct a ‘true’ experiment, with 

children randomly assigned to treatment and control conditions. Given that this is 

impossible in a national study, we address this problem by estimating the ‘maturity 

effect’, which is the expected growth in skill development if children did not attend the 

kindergarten program. This enables us to estimate the extent to which gains in children’s 

pre-literacy skills exceed the maturity effect. These results are important as they can 

indicate the need for further studies that consider in detail teachers’ approaches to 

classroom instruction. They can also serve as a baseline for assessing the effects of a 

kindergarten intervention. In Canada, for example, a study based on the EYE is in 

progress to evaluate the effects on skill development of providing teachers with play-

based learning activities aimed at strengthening children’s cognitive and language skills.  

 

Method 

Data Sources and Measures 

Evaluación Infantil Temprana (EIT). The EIT is an assessment tool designed 

to identify children at ages 4 and 5 who are likely to struggle with learning to read 

during the early primary school period. The EIT evaluates aspects of early child 

development in five developmental domains that are closely related to emerging literacy 

skills and children’s success at school: Awareness of Self and Environment, Social 

Skills and Approaches to Learning, Cognitive Skills, Language and Communication 

(hereafter, called Language Skills), and Physical Development (The Learning Bar 

[TLB], 2017a).  
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The EIT was nationally administered in Uruguay during the 2017 school year 

with children aged 4 and 5 enrolled in Kindergarten. Teachers observed their students 

for three weeks at the beginning of the school year, and assigned them a score for each 

item on the five domains assessed. We refer to this as the ‘pre-assessment’. A second 

assessment was administered to those children identified in the pre-assessment as being 

‘vulnerable’, referred to as the ‘post-assessment’. A child’s level of vulnerability is 

determined for the EIT with a formula that provides an estimate of the likelihood a child 

will be a struggling reader at the end of grade 2. The formula, based on a logistic 

regression analysis using longitudinal data from five school divisions, found that the 

strongest predictors for later reading achievement were cognitive skills and language 

skills. For Uruguay, as in other countries, children with less than an 80% probability of 

being a successful reader, were considered vulnerable. The threshold is set high to 

ensure that the prevalence of ‘false negatives’ is relatively low. In other words, we are 

willing to risk providing extra support for a child even though it may not have been 

necessary rather than risking having that child ‘fall through the cracks’.  

Cognitive Skills. The EIT measure of cognitive skills assesses foundational pre-

literacy and numeracy skills (The Learning Bar [TLB], 2017b). The measure includes 

eight items or skills per domain, and for each skill teachers indicate whether the child is: 

unable to do it (0), can do it partially or sometimes (1), can usually do it (2) or can do it 

consistently (3). The overall domain score is the average of the eight items. The 

cognitive scale has a reliability of 0.90 for the Uruguayan sample.  

Language skills. The EIT measure of language skills assesses children’s 

receptive language skills, the ability to listen to and understand instructions, discussions, 
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and stories; and expressive language skills, the ability to communicate and be 

understood by others. The measure of language skills also includes eight items and is 

scored in the same way as cognitive skills. The language scale has a reliability of 0.93 

for the Uruguayan sample.  

Age. It refers to the children’s age when they were assessed. It was estimated 

with the date of birth and the date of the assessment. The age is calculated as a 

continuous variable, which ranges from 4.03 to 4.99. 

Gender. Gender is a binary variable representing the biological sex of the child. 

Table 1.1 shows the descriptive statistics for the child-level variables.  

 

Table 1.1 Descriptive statistics of the child sample (N = 22,582) 

 Min Max Mean SD Skewness 

Outcome measures      

     Cognitive skills 0.00 3.00 1.00 0.70 0.74 

     Language skills 0.00 3.00 1.82 0.77 -0.32 

Child-level covariates      

     Age 4.03 4.99 4.54 0.26  

     Gender (females = 1; males =0) 0 1 0.49 0.50  
 

 

Family Questionnaire. A questionnaire was administered in September 2015 by 

the Council of Initial and Elementary Education (CEIP) and the Area of Research, 

Evaluation and Statistics (DIEE) of Uruguay to a sample of parents of the children 

attending kindergarten. The questionnaire measures three components to estimate family 

SES: home education level, economic status, and home social integration 
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(Administración Nacional de Educación Pública, Consejo Directivo Central, División de 

Investigación, Evaluación y Estadística and Departamento de Investigación y Estadística 

Educativa [ANEP, CDC, DIEE, DIEE], 2011). The individual-level data were 

aggregated to the school level and classified into quintiles. Data on the SES quintile for 

each school were available for this research.  

 

Sample 

The study was based on data from the national sample of 4-year-old children. 

These data include pre-assessment EIT scores for 22,582 children, aged 4.0 to 4.99, who 

were enrolled in 1,591 public school classrooms in 1,228 schools. Nine hundred and 

eighty-two schools – eighty percent of the sample – had only one classroom with age 4 

children and an additional 171 schools had two classrooms. Only 75 schools had three or 

more classrooms. Figure 1.1 shows the distribution of classrooms by the ANEP SES 

quintiles. If the sample were representative of the national sample, then we would expect 

there to be 318 classrooms in each quintile. The distribution suggests that the sample has 

a lower number of classrooms than expected in the lowest two quintiles, and a higher 

number in the top two quintiles. The questions pertaining to student growth were based 

on the sub-sample of children who were deemed vulnerable based on the pre-

assessment. This subsample included 13,994 children.  
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Figure 1.1 Distribution of classrooms by ANEP SES Quintile 

 

 

Analysis 

Two sets of analyses were conducted to address the research questions pertaining 

to the variation in children’s language and cognitive skills when they enter Kinder-4 and 

the extent to which children improve their levels of cognitive and language skills over 

the course of the school year. Both sets of analyses fit a series of hierarchical linear 

models (HLM), with children at Level 1, nested within classrooms at Level 2.  

For the first set of questions, the outcome variables were the EIT scores for 

cognitive and language skills, respectively. The following models were fit for each 

outcome: a ‘null model’ with no covariates; a ‘base model’, which included gender and 

age at level 1; and a ‘full model’, which included gender and age at Level 1 and a set of 

four dummy variables representing the five quintiles at Level 2. The quintile variables 

were used to explain variation in the intercepts and the age slopes.  
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For the second set of research questions, the outcome variables were each child’s 

annual growth in cognitive and language skills, respectively. A child’s average daily 

growth was calculated by subtracting the domain pre-test score (𝛾𝛾1) from the post-test 

score (𝛾𝛾2) and dividing by the number of days between the pre- and post-assessment 

dates (pre-post period). The annual growth is the average daily growth multiplied by 

270, which is the duration of the official Uruguayan school year (Administración 

Nacional de Educación Pública [ANEP], 2018).  The calculation is: 

 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺ℎ =
(𝛾𝛾2 − 𝛾𝛾1) ∗ 270

𝑝𝑝𝐺𝐺𝑝𝑝 − 𝑝𝑝𝐺𝐺𝑝𝑝𝐺𝐺 𝑝𝑝𝑝𝑝𝐺𝐺𝑝𝑝𝐺𝐺𝑝𝑝
 . (1) 

 

The analyses for this set of questions were identical to those of the first set, 

except that the outcome refers to annual growth scores.  

In conducting these analyses, we considered using a three-level model, with children 

nested within classes at Level 1, classes nested within schools at Level 2, and between 

school variation at Level 3. However, we found that the coefficients from the three- and 

two-level models were virtually identical, and thus, for simplicity, we preferred to report 

the results from the two-level model.  

Finally, to address the question about whether the rate of growth exceeded the maturity 

effect for the majority of classrooms, we found that the maturity effect did not vary 

substantially among classrooms, and therefore we simply estimated the ‘classroom 

effect’ as the difference between the estimate of each classroom’s annual growth and the 

national average maturity effect. 
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Results 

 

Pre-literacy Skills Upon Entry Into Kinder-4 

Table 1.2 shows the results of the HLM analyses for the first set of questions, for 

both language and cognitive skills.  

 

Variation Among Children Within Classrooms 

Per the results in Table 1.2, the null model indicates that the average level of 

cognitive skills within classrooms across the 1,591 classes is 0.997. The average within-

classroom variance is 0.314, and therefore the average within-classroom standard 

deviation is (√0.314 =) 0.56. Therefore, in a typical classroom, children’s scores vary 

by more than 1 full point on the 3-point scale of the EIT. For the test of language skills, 

the average score within classrooms is 1.811. The variance is 0.394, corresponding to a 

standard deviation of 0.63. The scores for the language test are on average considerably 

higher than those of the cognitive test, and the variation is slightly greater.  

Results for the base model indicate that children’s scores when they start Kinder-

4 are related to their gender and age. On average, girls’ scores for cognitive skills are 

0.177 points higher than those of boys, and for language skills they are 0.216 points 

higher. The average within-class slope for age, which we refer to as the ‘maturity effect’, 

is 0.573 points for cognitive skills and 0.599 for language skills. These estimates 

indicate the difference in skills, on average, for a child who is 4 years old upon entry 

into Kinder-4 and a child who is 5 years old. These are large differences. Figures 1.2 and 

1.3 show the average levels of cognitive and language skills for children by their age 
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when the assessment was conducted. The age variable was divided into 12 equal 

intervals, such that an age of 4-0 refers to children who were aged 4.00 to 4.083 years 

old. The intervals roughly correspond to a child’s month of birth, with children who 

were 4-0 being young for their cohort and those who were 4-11 being old for their 

cohort. 

 

Figure 1.2 The ‘maturity effect’ for cognitive skills. 

 

Figure 1.3 The ‘maturity effect’ for language skills. 
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Table 1.2 Estimates of regression coefficients and standard error for Cognitive and Language skills upon entry in Kinder-4. 

 Cognitive Skills  Language Skills 
 Null Model  Base Model  Full Model  Null Model  Base Model  Full Model 
 Effect (SE)  Effect (SE)  Effect (SE)  Effect (SE)  Effect (SE)  Effect (SE) 
Intercept 0.997 (0.012)  0.977 (0.011)  0.975 (0.025)  1.811 (0.013)  1.790 (0.013)  1.812 (0.029) 
    SES Quintile 1       -0.126 (0.038)        -0.151 (0.043) 
    SES Quintile 2       -0.069 (0.036)        -0.067 (0.041) 
    SES Quintile 4       0.043 (0.035)        -0.008 (0.037) 
    SES Quintile 5       0.119 (0.036)        0.080 (0.040) 
Female    0.177 (0.007)  0.177 (0.008)     0.216 (0.008)  0.216 (0.008) 
Age (maturity 
effect) 

   0.573 (0.015)  0.515 (0.035)     0.599 (0.017)  0.554 (0.037) 

    SES Quintile 1       -0.023 (0.051)        0.070 (0.056) 
    SES Quintile 2       0.017 (0.049)        -0.004 (0.053) 
    SES Quintile 4       0.142 (0.048)        0.072 (0.050) 
    SES Quintile 5       0.121 (0.050)        0.082 (0.052) 
Variance 
Components 

Var   Var Percent  Var Percent  Var   Var Percent  Var Percent 

   Among children 0.314   0.279 11.15%  0.280   0.394   0.355 9.90%  0.356  
   Among Classes 0.180   0.176 2.22%  0.169 4.00%  0.189   0.195 ̶  0.190 2.6% 
   Age Slopes    0.060   0.056 6.67%     0.033   0.033 ̶ 

Note. Figures in bold font are statistically significant (p < 0.05).  



 

45 

 

These results can be used to situate the gender effects in a ‘maturity’ perspective. 

For cognitive skills, the 0.177 point female advantage is comparable to about 2.5 months 

of cognitive skill development. For example, a boy who was 4 years 6 months old upon 

entry into Kinder-4, on average would have cognitive skills comparable to a girl who 

was 4 years 3.5 months old. For language skills, the female advantage is about 4.3 

months. Boys who are born in the latter months of the year are at a decided disadvantage 

compared with girls born during the first few months of the year.  

 

Variation Among Classrooms in Average Skills Levels 

The results from the null model indicate that classes vary significantly in their 

average levels of cognitive skills upon entry to Kinder-4. Per Table 1.2 results, the 

variance is 0.180, with a standard deviation of 0.424. Thus, while the average within-

school mean is 0.997, the individual class means vary by about plus or minus 0.8 points. 

The inclusion of gender and age in the base model did not substantially reduce the 

variance; one would not expect this to be the case as gender and age tend to be evenly 

distributed among classes. The full model includes the SES quintiles. Schools in the 

lowest quintile had average scores that were 0.126 lower than those of the third quintile, 

while schools in the highest quintile were about 0.119 points higher. The age effect also 

varied by SES quintile, with slopes being steeper in the top two quintiles.  

For language skills, the variance among classes was 0.189, approximately the 

same as for cognitive skills. Also, as with the cognitive skills, average scores were lower 

in the lowest quintile and higher in the highest quintile, with differences similar to those 

observed with the cognitive test scores.  
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Annual Growth During Kinder-4 

Table 1.3 shows the results of the HLM analyses for the annual growth in 

cognitive and language skills for the subsample of vulnerable children that was tested 

near the beginning and end of the school year. As noted earlier, the outcome variables 

were adjusted to provide estimates of annual growth.  

 

Variation in Annual Growth Among Children Within Classrooms 

The average growth from the pre-test to the post-test is 1.586 points for cognitive 

skills and 1.184 points for language skills. The amount of growth varies significantly 

among children within classrooms – the variance is 0.762 and 0.601 for cognitive and 

language skills, respectively. Results for the base model indicate that the skill gains were 

greater for girls in cognitive skills, but this same effect was not evident for language 

skills. Results for the base model indicate that for cognitive skills, children who were 

relatively old for their cohort made greater gains than those who were relatively young 

for their cohort; while for language skills the effects were in the opposite direction.  

 

Variation in Annual Growth Among Classrooms 

The null model indicates that the variance among classes in annual growth was 

0.784 for cognitive skills and 0.643 for language skills. These variance components are 

comparable to the within-class variance estimates, and thus we can conclude that about 

one-half of the total variation in growth over the course of the school year is within 

classes and one-half is between classes. The full model results indicate that SES does not 
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play a major role in explaining the variation in pre-post gains of children that had been 

identified as vulnerable.  

 

Classroom Effects Adjusted for the Maturity Effect  

Given that the mean SES of the school accounted for only about 7% of variation 

of the maturity effects among classrooms for cognitive skills, and a negligible effect for 

language skills, we fixed the maturity effect at 0.573 for cognitive skills and 0.599 for 

language skills. The results indicate that the average annual growth for cognitive skills 

(1.586) exceeds the maturity effect (0.573) by nearly one full point. For language skills, 

the average classroom effect (1.184) exceeds the maturity effect (0.599) by about 0.6 

points. 
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Table 1.3 Estimates of regression coefficients and standard error for models pertaining to annual growth in Cognitive and 

Language skills 

 Cognitive Skills  Language Skills 
 Null Model  Base Model  Full Model  Null Model  Base Model  Full Model 
 Effect (SE)  Effect (SE)  Effect (SE)  Effect (SE)  Effect (SE)  Effect (SE) 
Intercept 1.586 (0.026)  1.576 (0.026)  1.567 (0.058)  1.184 (0.024)  1.198 (0.024)  1.128 (0.052) 
    SES Quintile 1       -0.068 (0.088)        0.090 (0.078) 
    SES Quintile 2       0.014 (0.086)        0.062 (0.080) 
    SES Quintile 4       0.010 (0.078)        0.056 (0.070) 
    SES Quintile 5       0.072 (0.079)        0.148 (0.073) 
Female    0.104 (0.017)  0.104 (0.017)     0.010 (0.016)  0.009 (0.015) 
Age    0.310 (0.034)  0.265 (0.080)     -0.252 (0.030)  -1.170 (0.066) 
    SES Quintile 1       0.170 (0.112)        -0.071 (0.102) 
    SES Quintile 2       0.001 (0.111)        -0.001 (0.092) 
    SES Quintile 4       0.021 (0.108)        -0.093 (0.089) 
    SES Quintile 5       0.051 (0.107)        -0.247 (0.095) 
Variance 
Components 

Var   Var Percent  Var Percent  Var   Var Percent  Var Percent 

   Among children 0.762   0.736 3.41%  0.736   0.601   0.584 2.83%  0.584  
   Among Classes 0.784   0.780 0.51%  0.781 ̶  0.643   0.656 ̶  0.654 0.30% 
   Age Slopes    0.260   0.264 ̶     0.185   0.177 4.32% 
Note. Figures in bold font are statistically significant (p < 0.05). 
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Discussion and Policy Implications 

Findings from several studies on the effects of ECEC and kindergarten programs 

indicate that attending an early childhood program has a positive effect on early 

childhood outcomes and that the effect is strengthened when children have acquired 

particular pre-literacy skills before they begin the early primary school period. 

Logically, if an ECEC or kindergarten program has a positive effect on the requisite pre-

literacy skills, children are more likely to have better schooling outcomes during the 

early primary school period and thereafter. This study is based on data from a national 

evaluation in Uruguay of 4-year-old children that were assessed at the beginning of the 

school year using the Early Years Evaluation (EYE, or EIT in Spanish). Children who 

were deemed vulnerable on the assessment were assessed again at the end of the school 

year. Five key findings emanate from this research: 

1. Children varied considerably within classes in their levels of skill development in the 

cognitive and language domains at the beginning of the school year.  

2. The average levels of cognitive and language skill development varied significantly 

among classes at the beginning of the school year.   

3. Children with relatively low scores at the beginning of the school year made 

significant growth in their cognitive and language skills.  

4. The average level of annual growth in cognitive and language skills varied 

substantially within and among classes.  

5. Annual growth exceeded the maturity effect, that is, the expected growth if children 

did not attend kindergarten. The average annual growth, net of the maturity effect, is 
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nearly one full point for cognitive skills and 0.6 points for language skills (in a scale 

from 0 to 3). 

The Uruguayan government has made great strides in meeting the SDG goal of 

ensuring that “all girls and boys have access to quality early childhood development, 

care and pre-primary education so that they are ready for primary education” (United 

Nations Educational, Scientific and Cultural Organization [UNESCO], 2017, p. 14). 

However, in low-income countries fewer than 20% of children aged 3- to 6-years old 

attend pre-primary education (World Bank, 2018b). In Latin America the enrollment rate 

is about 65% (Engle et al., 2007). The results of this study add to a growing body of 

literature that confirms access and attendance in kindergarten programs makes a 

difference.  

Three key features of this study are that it is based on results of a universal 

kindergarten program for all children; it uses a reliable assessment that measures a set of 

outcomes relevant to children’s success in school; and it assesses the growth of a 

vulnerable population over the course of the school year. The Uruguayan Ministry 

conducted an external evaluation of the EIT and found that 76% of teachers indicated it 

helped them plan their activities and led to positive changes in their day-to-day practice 

(Administración Nacional de Educación Pública [ANEP], 2017). Other factors that have 

contributed to its successful implementation are: the EIT has strong psychometric 

properties (TLBar, 2016); it was contextualized to meet the needs of Uruguayan 

teachers; and it is population-based, involving all kindergarten teachers in the 

assessment of their students (Lopez, 2016; Willms, 2018b).   
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This study is unique in that it provides estimates of the range of children’s skills 

in cognitive and language development when children enter kindergarten at age 4. The 

range of development is substantial. This study found that almost two-thirds of the 

variation in children’s skills is within classrooms. This finding emphasizes the challenge 

that most kindergarten teachers face: from the first day of school they need to meet the 

needs of children with a diverse range of ability. This underlies the need for pre-service 

and in-service teacher training to provide strategies for teaching in heterogeneous 

classrooms. This finding also brings attention to an inherent tension that many teachers 

feel: they are charged with teaching a state-mandated, age-based curriculum, but the 

children in their classes are at very different levels of development.  

This tension is likely felt even more acutely by Grade 1 teachers if they feel that 

they are unable to meet the needs of students with low levels of pre-literacy skills. 

Willms (2018a, p. 20) noted that for the full population of Uruguayan children, “[i]f one 

considers all five-year old children, who are set to enter primary school, those in the 

bottom quartile have skills that are comparable to those aged 4 to 4.5. In other words, 

they are more than one full year behind their peers in their cognitive skills 

development.” The results call for alternative models for educating young children, 

including flexible curricular arrangements and ungraded classes (e.g., see Farrell, 

Manion, & Rincón-Gallardo, 2017). 

About one-third of the variation in children’s skills is between classrooms. Given 

that about eighty percent of the schools in the sample had only one classroom, most of 

this variation is also among schools. This level of ‘vertical segregation’ (Willms, 2010) 

is comparable to the extent of variation among schools in most Latin American countries 
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at the end of Grade 4 (Willms & Somers, 2001; Murillo & Carrasco, 2011). A practical 

approach to reducing this variation is to use data describing children’s skills at the 

beginning of kindergarten to allocate students to classes such that each class has a 

similar number of vulnerable students. At department and national levels the results 

provide information that can be used to determine which schools need additional 

resources. A vulnerability concentration plot of the results for Uruguay can show the 

concentration of vulnerable students among schools in the country (Willms, 2018a).  

The variation in the annual growth among classrooms observed in this study 

could be attributed to many factors, including the family background of the students and 

various community factors that lie outside the control of teachers and school 

administrators. However, a large body of research suggests that quality of instruction is a 

key factor in explaining this variation. In some jurisdictions, this kind of data has been 

used to hold teachers and schools accountable, in many cases unfairly. The Educational 

Prosperity model calls for a shift towards the use of such data as leading indicators, 

rather than trailing indicators for accountability (Willms, 2018a). This study shows that 

a national evaluation of early childhood skills can be used at the national level to 

identify strengths and weaknesses of the schooling system, inform policies aimed at 

improving outcomes and reducing inequalities, allocating resources in ways that ensure 

equity of provision, and developing and evaluating interventions. At the school and 

classroom levels, a national evaluation can be used by educators to guide classroom 

practice, identify vulnerable students, set instructional goals and involve parents in 

meaningful ways.  
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The 1989 UN Convention on the Rights of the Child maintains that children have 

a right to a quality education, with a view to achieving these rights progressively and on 

the basis of equal opportunity. The evidence showing the positive effects of early 

childhood education and its potential for reducing inequalities between advantaged and 

disadvantaged groups supports the SDG goal for the provision of high-quality universal 

early childhood programs. It is a right for children and an obligation of governments. 

Achieving this goal will give all children the opportunity to thrive. 
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Paper 2. Alignment between the Evaluación Infantil Temprana and 

three kindergarten curricula 
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J. Douglas Willms 

 

Abstract 

The growing expansion of International Large-Scale Assessments (ILSAs) bring 

remarkable benefits for the participant countries, but their results should be interpreted 

under the national context. This study exemplifies the need to first identify the fit of the 

ILSA to the national curriculum before elaborating interpretations regarding the 

effectiveness of the educational system. Specifically, this research analyses the 

alignment between the Evaluación Infantil Temprana (EIT), a universal ILSA aimed at 

assessesing the emergent literacy skills of young children, and the kindergarten curricula 

of three countries: Uruguay, Guatemala and Mexico. The alignment is based in an 

adaptation of the Achieve Assessment-to-Standards alignment protocol. The results 

indicate variation in the alignment across countries. More than a half of the skills 

assessed by the EIT are included in the curricula reviewed. Also, comparing backwards, 

the results indicate that the learning outcomes included in the Guatemalan curriculum 

have a good alignment with the EIT, while the alignment of the learning outcomes from 

Uruguay and Mexico with the EIT is acceptable. The discrepancies identified are a 

reminder that ILSAs results should be used with awareness of its scope and limitations. 
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Introduction 

The term ‘alignment’ refers to whether a test measures the standards of a 

curriculum. The term, ‘standards’ refers to descriptions of the skills and knowledge that 

students are expected to know and how well they should know them (Näsström & 

Hendriksson, 2008). Standards are the smallest unit used to describe the content of a 

curriculum and in most cases they are grouped into ‘areas of knowledge’. The standards 

and the areas of knowledge are typically described in one or more curricula or policy 

documents. Test alignment is a key aspect for assessing the validity of the uses of a test, 

such as whether tests scores can be used for accountability, evaluating reforms, 

estimating equality of outcomes among populations, or guiding classroom instruction. 

Over the past three or four decades, most high-income countries have 

participated in International Large-Scale Assessments (ILSAs), such as the Progress in 

International Reading Literacy Study (PIRLS), Trends in International Mathematics and 

Science Study (TIMMS) and the Programme for International Assessment (PISA). In 

recent years, many low- and middle-income countries have also participated in these 

international assessments (Ramirez, Schofer, & Meyer, 2018). A key feature of ILSAs is 

that the tests are not aligned to a single curriculum. Instead, they are designed to cover 

the content of a large set of countries’ curricula, as is the case with PIRLS and TIMSS, 

or to assess a set of global competencies which are related to students’ future outcomes. 

In the case of PISA, for example, the test content was based on “a dynamic model of 

lifelong learning in which new knowledge and skills necessary for successful adaptation 

to a changing world are continuously acquired throughout life” (Organisation for 

Economic Cooperation and Development [OECD], 2001, p. 14). The traditional question 
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of alignment – does a test cover the stated goals of the intended curriculum? – is still 

relevant, but it needs to be asked with regard to the curriculum of each participating 

country. This is critical to the validity of a key use of ILSAs, which is using test results 

for accountability. If the alignment is poor, indicating that the ILSA test does not cover 

what a country intends for teachers to teach and students to learn, then it cannot be used 

to assess accountability.  

The use of ILSAs for discerning whether a country’s curriculum includes 

standards relevant to students’ future outcomes, calls for more than a traditional 

approach to alignment. The question is whether a country’s curriculum covers the 

standards and domains associated with a vast set of skills and cognitive knowledge 

relevant to the future outcome being considered. The ILSA test designers strive to 

include a sample of these relevant standards. Curricula alignment from this perspective 

assesses whether the curriculum adequately covers the test items of the ILSA. 

Some researchers have classified ILSAs into two groups, either ‘aligned’ or ‘not 

aligned’ to the curricula (Baird et al., 2011; Fischman, Topper, Silova, & Holloway, 

2018; Huang, Wilson, & Wang, 2016). But clearly, this is a false dichotomy. The test 

items of ILSAs cover some of the content of every national curriculum, with the degree 

of coverage varying among countries, and the curriculum of every country include some 

of the global skills relevant to students’ future outcomes. Researchers have asked the 

first question with respect to PISA – are the PISA test items aligned with the 

participating countries’ national curricula (Lavonen et al., 2009)? The findings are not 

surprising: the results indicate that the alignment is variable across countries (Rott, 

2018) and that better alignment is associated with better performance (Huang et al., 
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2016; Laurie, 2008). The second question has been of greater interest to educational 

authorities than to researchers as a source of information to promote curricula reforms 

(Breakspear, 2012; Ertl, 2006; Oates, 2011; Tan, 2012).   

The purpose of this study is to address both types of alignment questions 

between the Early Years Evaluation (EYE, called Evaluación Infantil Temprana, EIT, in 

Spanish) and the national curricula of three Latin American countries. The Early Years 

Evaluation (EYE) was developed in Canada in response to a World Bank initiative that 

aimed at measuring young children’s skills during their transition from kindergarten to 

primary school (The Learning Bar [TLB], 2017a). It measures children’s development 

outcomes in five domains, which are consistent with frameworks set out by UNICEF 

and the US Congress (Shepard, Kagan, & Wurtz, 1998). The skills in these five domains 

are closely related to children’s literacy development and their success at school (Aouad 

& Savage, 2009; Schatschneider, Fletcher, Francis, Carlson, & Foorman, 2004; 

Torgesen, 1998). The EYE is an ILSA in that it is used as a large-scale assessment to 

assess entire kindergarten cohorts. Like other ILSAs, it was not designed to cover the 

skills of any particular national curriculum. The implementation of the EYE involves 

assessing all children in a jurisdiction, not just a sample of children, and the provision of 

reports at the child, classroom, district, state or province, and national levels. It therefore 

has a wide variety of uses, including the identification of children who are likely to 

struggle with learning to read during the primary school years (TLB, 2019).  

We adapted the Achieve Assessment-to-Standards alignment protocol (Resnick, 

Rothman, Slattery, & Vranek, 2004) to address the alignment questions. First, we assess 

whether the test items of the EYE are aligned with each national curriculum. The 



 

66 

 

findings have implications for whether the EYE can be used for accountability purposes. 

We then assess if the three curricula include standards which are included in the EYE 

and relevant to children becoming successful readers during the first few years of 

school. The findings of these analyses can help inform countries as to whether the 

content of their curricula includes the key standards relevant to later success in reading.  

 

Literature Review 

International Large-Scale Assessments: Purpose, Scope and Uses 

The ILSAs emerged from a desire to study how schools contribute to the 

cognitive outcomes of students within and across countries (Wagemaker, 2013). This 

mandate has not changed. The first study, called the International Study of Achievement 

in Mathematics, was promoted by the United Nations Educational, Scientific and 

Cultural Organization (UNESCO), and launched at the Institute of Education in 

Hamburg in the early 1960s in response to the concerns of various governments 

regarding the quality of secondary education (Husén, 1979). This first experience 

opened the door to a new practice in the assessment field: comparative cross-national 

evaluations. Such evaluations have evolved. Now they not only focus on academic areas 

like mathematics, science, and reading, and their relationships with classroom, school, 

and system factors, but they also include non-cognitive learning outcomes such as 

student well-being and global competencies (OECD, 2017a; Schulz et al., 2018), among 

others.  

In accordance with their purpose, ILSAs gather representative information at the 

educational system level. Assessments like TIMSS (conducted by the International 



 

67 

 

Association for the Evaluation of Educational Achievement), TERCE3 (conducted by 

the OREALC/UNESCO Santiago), as well as PISA (conducted by the OECD), use a 

sample designed to represent the characteristics of the educational system of each 

country (Martin, Mullis, & Hooper, 2012; OECD, 2017b). For example, for the selection 

of the schools, teachers and students to be assessed, the sample design takes into account 

the relative importance of specific stratification variables for each country, such as 

urbanization and region for Chile, language for Georgia, and funding for Qatar (OECD, 

2017b). These kinds of considerations enable ILSAs to provide representative results at 

a national level.   

ILSAs are first used to build capacity within participant countries. Afterwards 

their results are mainly used to conduct research and to inform educational policies. 

Participating in an ILSA is a long-term project that involves exposure to highly technical 

standards in developing and implementing assessments (Breakespear, 2012; 

Wagemaker, 2013). Such exposure has been used to develop or enhance local capacity, 

particularly in countries that have had no experience conducting large assessments 

(Brassói & Kadar-Fulop, 2012; Lockheed, 2015). Moreover, ILSA results have led to a 

growing body of research predominantly based on secondary analyses of the data sets, 

analysing the results to identify options for policy changes and interventions, or 

criticizing technical aspects of the test, etc. (Hopfenbeck, et. al., 2018; Strietholt & 

Scherer, 2018; Johansson, 2016; Rutkowski & Delandshere, 2016; Rutkowski, 
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Gonzalez, Joncas, & von Davier, 2010). In addition to academic scholars, politicians 

also make use of ILSA results, mainly to legitimize changes in current educational 

policies such as curricular reforms (Baird, et. al., 2011; Best, et. al., 2013; Breakespear, 

2012; Ertl, 2006; Fischman et al., 2018; Schmidt & Burroughs, 2016; Tobin, Nugroho, 

& Lietz, 2016). 

 

Examples of Alignment Studies Between ILSAs and National Curricula 

Countries implementing ILSAs are aware that such assessments do not cover 

100% of the standards included in their curricula, but some extent of alignment is 

assumed when an ILSA includes areas of knowledge traditionally covered also by the 

curricula. With PISA, for example, this alignment assumption triggered an interest in 

conducting alignment studies to address questions such as: What is the content assessed 

by PISA that is not taught in our country? What is the content included in our 

curriculum that is not relevant for PISA? Is the curriculum alignment related to the PISA 

results?  

A comparison between the goals and content of the national science curricula of 

Nordic countries and the PISA 2006 framework concluded that in general they are 

compatible. After a content analysis, Lavonen et. al. (2009) found that: the science 

curriculum of Denmark covers the same goals as did the main science competencies of 

PISA (identify scientific issues, explain scientific phenomena, and draw evidence-based 

conclusions); the content of the national science curriculum of Finland and the Faroe 

Islands can be easily related with the four content areas defined in PISA (physical 

systems, living systems, earth and space systems, and technology systems); the 
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curriculum of Iceland fits well with the competencies and knowledge assessed in PISA, 

although it has less emphasis in the issues of context and of science and technology in 

daily life; in Norway, 83% of the content included in their science curriculum can be 

related to the four content areas defined in the PISA framework; and the three goals 

pursued by the science curriculum of Sweden are similar to the competencies of PISA. 

In conclusion, “PISA evaluates well the achievement of competencies described in the 

national level curricula in the Nordic countries” (Lavonen, et. al., 2009; p. 56). 

Another example of a good alignment is observed between the PISA 2006 

framework and Canada’s Common Framework of Science. A detailed mapping analysis 

indicated that approximately 86 of the Learning outcomes included in the Common 

Framework of Science for Grade 10 can reasonably be related to the competencies, 

content areas, knowledge about science, and attitudes defined by the PISA 2006 

framework (Laurie, 2008).  This result is considered to be one of the reasons explaining 

the high performances of 15-year-old Canadian students in such assessments; Laurie 

(2008) argued that the strong alignment suggests that “students were exposed to 

opportunities to develop and learn the competencies, knowledge and attitudes expected 

of them by the OECD” (p. 88).  

On the other hand, alignment studies have also been used to explain variation in 

the performance of countries that participate in ILSAs. The results of these studies 

suggest that curricula coverage and learning expectations can be related to performance 

variation. This is illustrated in an alignment study comparing the mathematical content 

of the curricula of Indonesia and Singapore with items from PISA 2012 (Rott, 2018). In 

order to find a possible reason for the different performance of those countries, the study 
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analysed the curricula coverage of PISA items as well as the emphasis that each 

curriculum gaves to mathematical problem-solving. The findings revealed that the 

curriculum of Singapore has a higher coverage of the math content assessed by PISA 

2012 and introduces these topics earlier than does Indonesia’s curriculum. Nevertheless, 

the study concludes that curricula coverage does not guarantee a good performance in 

the assessment, and suggests that a more plausible explanation of the different 

performance between these countries is the use of problem-solving activities to help 

students develop their mathematical skills. 

Similarly, curricula differences were identified in four countries as the most 

significant factor explaining the differential item functioning (DIF) of the PISA 2006 

science assessment. A study conducted by Huang and his colleagues (2016) analysed the 

DIF of the PISA 2006 Science assessment along with three plausible causes: language, 

curricula, and cultural differences. The results show that for Mainland China and Hong 

Kong, seven of the 36 items identified with DIF were attributed to curricula differences 

(19.4%); between Mainland China and the USA (specifically, the state of Georgia) the 

number grew to 15 out of 60 items (25%). Content experts reported that the PISA items 

were all covered by the curricula and that the DIF detected is mainly attributable to the 

degree of understanding students are expected to achieve. For example, experts reported 

that Mainland Chinese students should have a mastery level of understanding of the 

required conditions for combustion while US students should only acquire a basic 

knowledge about it. In this case, one could conclude that the curriculum of Mainland 

China is better aligned than the US Science curriculum with what the PISA Science 

assessment asks about conditions for combustion.  
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Examples of ILSAs for Early Childhood Development in Latin America 

The countries of the Latin American region are using various ILSAs designed 

and implemented by UNICEF, the Inter-American Development Bank, and independent 

researchers or organizations mainly aimed at identifying children’s level of development 

in domains such as language and communication and mathematical reasoning, as well as 

preliteracy skills. Table 2.1 includes some examples of ILSAs currently used in 

kindergarten. Two of them, the Early Grade Reading Assessment and the Early Child 

Development Index are known the world over; they have been implemented not only in 

Latin America, but also in Asian and African countries. The Early Years Evaluation is 

another assessment used in various countries, specifically in Canada and Australia (TLB, 

2017a, 2019), and recently its presence has grown in Latin America. The Regional 

Project on Child Development Indicators is only used at the regional level. 

 

Table 2.1 ILSAs for early childhood development in Latin American countries 

Assessment Purpose Target 
population 

Coverage in 
Latin 

America 
Domains 

Early Grade 
Reading 
Assessment 
(EGRA) 
(Dubeck & 
Gove, 2015; 
Gove & 
Wetterberg, 
2011) 

Measure the 
skills related 
to reading 
acquisition  

Children 
enrolled in 
Grade 3 or 
lower 

Peru, 
Nicaragua, 
and 
Guatemala 

Concepts about 
print, Phonemic 
awareness, Oral 
vocabulary, and 
Listening 
comprehension 

Early Child 
Development 
Index 
(UNICEF, 

Establish 
children’s 
developmental 
status 

Children 
aged 36 to 
59 months 

Jamaica, 
Belize, 
Uruguay, 
Argentina, 

Literacy-numeracy, 
Physical, Social-
emotional, and 
Learning 
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2014; UNICEF, 
2015) 
 

(3 to 4.9 
years) 

Costa Rica, 
Mexico, 
Dominican 
Republic, 
Cuba, 
Panama, El 
Salvador, and 
Honduras 

Regional 
Project on 
Child 
Development 
Indicators 
(PRDI) 
(Verdisco, 
Cueto, 
Thompson & 
Neuschmidt, 
2015) 

Identify 
children’s 
development 
level 

children 
aged 24 and 
59 months 
(2 to 4.9 
years) 

Costa Rica, 
Paraguay, 
Nicaragua, 
and Peru 

Cognitive, 
Language and 
communication, 
and Motor 
development  
 

Early Years 
Evaluation 
(TLB, 2017a; 
2019) 

Identify 
children’s 
development 
in emergent 
literacy skills 

Children 
aged 4 to 6 

Dominican 
Republic, 
Uruguay, and 
Ecuador 

Awareness of Self 
and Environment, 
Social Skills and 
Approaches to 
Learning, 
Cognitive Skills, 
Language and 
Communication, 
and Physical 
Development 

 

The Early Years Evaluation (EYE) assessment analysed in this study was 

developed in Canada in response to the World Bank initiative to identify young children’ 

skills during their transition from kindergarten to primary school (TLB, 2017a). This 

evaluation is based on research findings pertaining to the strongest predictors of reading 

ability in the first grades of school. Currently the EYE is available in English, French, 

and Spanish. 
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This research expands the literature previously described with an alignment 

study between an ILSA and the curricula of three Latin American countries. It 

contributes to the literature in two ways: 1) this is the first alignment study of which we 

are aware that is based on an ILSA for the early years; 2) this study adapts a 

methodology for assessing test-curricula alignment that has not yet been applied to 

examining global ILSAs, improving the technical solidity of the results. 

 

Context of the Study 

The kindergarten curricula of Uruguay, Guatemala, and Mexico at a glance. 

In Guatemala, kindergarten is compulsory and the target population includes children 

aged 4 to 6. The Guatemalan curriculum includes 352 standards grouped in five areas of 

knowledge:  Social and Natural environment, Skills to learn, Language and 

communication, Physical Education, and Artistic expression (Ministerio de Educación 

Guatemala / Dirección General de Gestión de Calidad Educativa [DIGECADE], 2008). 

In addition, the Guatemalan curriculum specifies 19 ‘learning outcomes’, which 

represent the most relevant skills, competencies or objectives that Guatemalan children 

are expected to achieve by the end of kindergarten (frequently called Perfil de egreso in 

Spanish).  

The structure of the Guatemalan kindergarten curriculum is common in the three 

Latin American countries analysed. The areas of knowledge are the most general 

elements and the standards the most specific ones. The learning outcomes are an 

intermediate element. The Figure 2.1 exemplifies this nested organization. Each column 

represents one area of knowledge; the circles inside the columns represent the standards; 
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and the lines represent the learning outcomes. As can be seen, each learning outcome 

belongs to one area of knowledge and covers a sample of the standards of that area. 

These three elements, the areas of knowledge, the learning outcomes, and the standards, 

are used in this study to analyse the alignment of the curricula to the EIT content.   

 

Figure 2.1 Example of the structure of a Latin American kindergarten curriculum 

 

 

In Uruguay kindergarten is compulsory for children aged 4 and 5, and although it 

is not mandatory for children aged 3, attendance at this age reached 73% in 2016 

(Administración Nacional de Educación Pública [ANEP], 2018).  The national 

curriculum includes 164 standards organized into six areas of knowledge: Nature, 

Social, Mathematics, Knowledge about Language, Corporal, and Artistic (ANEP, 

Consejo de Educación Primaria [CEP], 2013). Nested within these areas of knowledge, 

other official documents indicate Uruguay’s emphasis on 14 learning outcomes 
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(Uruguay crece contigo & Consejo Coordinador de la Educación en la Primera Infancia, 

2014). 

In Mexico kindergarten is also mandatory and includes children aged 3 to 5 

(Secretaría de Educación Pública [SEP], 2017). Compared with the curricula of Uruguay 

and Guatemala, Mexico’s curriculum is the shortest with only 119 standards covering 

seven areas of knowledge:  Exploring and understanding the natural and social world, 

Socioemotional education, Mathematic thinking, Language and communication, 

Physical Education, English, and Arts. In this curriculum, 11 learning outcomes 

summarize the desired children’s profile at the end of kindergarten.  

The EYE in Latin America. The Spanish version of the EYE, known as EIT4, 

has been administered on a large scale in two Latin American countries: Uruguay and 

Ecuador. In Uruguay the EIT was used for four years, starting with a pilot study in 2014 

and ending with its national implementation in 2017 (TLB, 2016). In the last year the 

assessment was administered across the country to all children aged 4 and 5 enrolled in 

public schools. The national implementation included 55,815 children from 2,585 

schools, as assessed by 2,725 teachers (TLB, 2017c). In Ecuador the EIT was used for 

three years, starting with a pilot study in 2016 (TLB, 2017b), expanding to a census in 

Guayaquil and Quito, and the evaluation of a nationally representative sample of schools 

in 2017 and 2018. In total, this implementation included 114,301 children enrolled in 

1,361 public schools, and 4,415 teachers (TLB, 2018).  

 

4 This is the acronym that will be used in the remaining part of the paper. 
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Research Questions 

This study addresses two sets of questions to analyse the alignment between the 

EIT and the curricula of Uruguay, Guatemala and Mexico: 

A. Alignment of the EIT with the curricula. In the first part of the study the EIT test is 

under examination. The objective is to identify the EIT items that match with the 

standards of the curricula. Four specific questions are relevant to this objective: 

1. What proportion of the EIT items is aligned with the standards indicated in the 

curricula?  

2. What is the quality of the alignment? 

3. Are the EIT items belonging to the Cognitive skills and Language and 

Communication domains, which are the strongest items for measuring emerging 

literacy skills, aligned with the standards indicated in the curricula?  

4. Which of the EIT items belonging to the Cognitive skills and Language and 

Communication domains are not aligned?  

B. Alignment of the curricula with the EIT. In the second part of the study the curricula 

are under examination. The purpose is to identify the learning outcomes that are or 

are not matched with the EIT items, and discern whether the distribution of the 

aligned standards associated with the learning outcomes reflect the priority areas of 

knowledge. The following three questions are answered to address that purpose: 

5. What proportion of learning outcomes indicated in the curricula is aligned with 

EIT items? 

6. Are the areas of knowledge of the curricula assessed with appropriate emphasis? 

7. What learning outcomes are not aligned with the EIT? 
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 Method 

This study intends to analyse whether the content of the EIT covers each national 

curriculum, and if the three curricula include standards which are included in the EIT 

and are relevant to children becoming successful readers during the first few years of 

school. To accomplish this, we involved a team of specialists, used a set of materials, 

and adapted the Achieve protocol (Resnick, et. Al., 2004), which was developed to 

analyse curricula alignment. The details are described below.  

 

Participants 

Three high-profile specialists were invited to perform the alignment between the 

EIT and the curricula selected. We selected them based on their deep knowledge of the 

current kindergarten curricula, their demonstrated experience in the education field at a 

national level, and their familiarity with educational assessments for young children. The 

specialist from Uruguay had a background in teacher training, knowledge about 

elementary and kindergarten curricula, experience in both the construction and review of 

items of national and international assessments, and a strong knowledge of the EIT. The 

Guatemalan specialist had more than 20 years of experience working in education, 

extensive experience in elementary and kindergarten education and specifically in 

assessing young children and developing materials of national dissemination to promote 

literacy skills. The specialist from Mexico, a researcher, had more than 10 years of 

experience assessing, at a national level, diverse aspects of kindergarten such as a 

school´s processes and resources, and teachers’ pedagogical practices. The last aspect 

entails a deep understanding of kindergarten curricula.    
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The Evaluación Infantil Temprana (EIT) instrument  

The EIT is an assessment aimed at identifying children aged 4 to 6 that are likely 

to struggle in learning to read during the primary years of schooling. It evaluates five 

domains: Awareness of Self and Environment, Social Skills and Approaches to 

Learning, Physical Development, Cognitive Skills, and Language and Communication. 

The last two are the most relevant domains for predicting children’s performances in 

reading (TLB, 2019). This assessment was not designed to assess any specific 

kindergarten curriculum. Its content includes the universal skills that children are 

expected to develop during their transition to school, consistent with child development 

theories and research findings regarding the strongest predictors of reading performance 

in elementary school.   

The EIT was originally developed in English and was later translated into French 

and Spanish. This study refers only to the Spanish version, which has been administered 

on a large scale in Uruguay and Ecuador. Table 2.2 presents a summary of the EIT’s 

composition and the reliability coefficients of each domain resulting from Uruguay’s 

administration of the EIT in 2016, when 31,974 children enrolled in 727 kindergarten 

schools were assessed. The participant schools were mainly public urban and rural 

schools with only a small number of private schools included (TLB, 2016).     
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Table 2.2 EIT composition and reliability coefficients. Uruguay 2016 

Domains # Items Coefficient alpha  
Awareness of Self and Environment 8 0.93 
Social Skills and Approaches to Learning 8 0.92 
Cognitive Skills 8 0.93 
Language and Communication 8 0.93 
Physical Development - Fine Motor 5 0.90 
Physical Development - Gross Motor 5 0.88 

Note. Extracted from “Informe psicométrico. Evaluación Infantil Temprana. Uruguay 2016,” by TLB, 2016. Copyright 
2016 by TLB. 
 

Materials 

The curricula chosen came from the following Latin American countries: 

Uruguay, Guatemala, and Mexico. The countries were selected as a way to test whether 

the instrument would be portable to other Spanish-speaking countries and effectively 

aligned with their curricula. The three curricula have substantial similarities but also 

important differences. For example, the three curricula share common areas of 

knowledge, such as Language, Mathematics, and Physical Education. However, one 

important difference is related to the standard’s description, defined here as “the most 

specific level of outcome (i.e., the smallest ‘grain size’) used by a state in delineating its 

content standards” (Resnick, et. al., 2004; p. 9). While the Mexican and Guatemalan 

curricula express their standards using sentences related to what children should be able 

to do; for example “[the children can] describe the characteristics of objects and people” 

(SEP, 2017; p. 184), the Uruguayan curriculum is expressed in terms of topics, for 

example, “the numeric representation” (ANEP & CEP, 2013; p. 278). Due to such 

differences in the descriptions of standards, this alignment study does not include 
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analysis of the level of challenge of the curricula versus the level of challenge of the 

EIT. 

 

Alignment Procedure 

The alignment involved eight steps which included preparative activities and the 

participation of the specialist from each country: 

1. Curricula review. The process started with a general review of the curricula with two 

purposes: to grasp which components integrate the curricula, and to identify standards 

and their level of description. For the alignment process a high level of description is 

required. This step helped to confirm that aligning the EIT with the curricula selected 

was feasible.  

2. Development of alignment materials. A set of materials, customized for each country, 

was developed to enable the specialists to understand and complete their task without 

the presence of the researchers (e.g., alignment guidelines, criteria and examples, and 

a format for entering scores). The first draft of those materials was sent to the 

specialists for review. 

3. Test of alignment materials and preliminary alignment. This step, performed by the 

researchers, consisted of the execution of the alignment process to test the clarity and 

sufficiency of the alignment material’s content and provide the preliminary results of 

the alignment between the EIT and the three chosen curricula.  

4. Final version of the alignment materials. The documents were corrected based on the 

specialists’ feedback and on alignment exercises performed by the researchers. The 

final version was then sent to the specialists.  
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5. Alignment. The specialists formally began to align their curriculum with the EIT. The 

procedure followed was an adaptation of the Achieve Assessment-to-Standards 

alignment protocol, which was designed to analyse the alignment between a test and 

the standards of a given curriculum (Resnick, et. al., 2004).  The specific actions 

performed to answer each research question are described in Table 2.3.  

 

Table 2.3 Aspects of the alignment and activities conducted 

Aspects Description Activity or analysis conducted 

1. Test 
alignment 

This is the percentage of test 
items that are aligned with at 
least one standard. (Research 
Question 1 or Q1) 

Each item was associated with 
a standard with related content.  

2. Test 
content 
centrality 

This is an indicator of the 
quality of the match between 
the content of each item and 
the content of the related 
standard (Q2). 

The items aligned were 
classified into one of the 
following three categories: (1) 
clearly consistent; (2) partially 
consistent (the item assesses 
only one part and the less 
central part, or it is aligned to a 
compound standard); and (3) 
standard too wide (standard is 
too broad to be assured of the 
item’s strong alignment). The 
items classified in categories 1 
and 2 were considered well-
aligned. 

3. Tests 
domain 
coverage 

This refers to the distribution 
of the well-aligned items 
across the five domains of the 
test. (Q3) 

An analysis of the distribution 
of the well-aligned items by the 
EIT domains was conducted, 
with special attention to 
Cognitive skills and Language 
domains.  

4. Test non-
coverage 

This refers to the test items 
that are not aligned with one 
standard of the curriculum. 
(Q4) 

The not aligned items 
belonging to Cognitive skills 
and Language domains were 
identified.  
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5. Curriculum 
range  

Refers to the proportion of 
the learning outcomes 
assessed with at least one test 
item (Q5).  

The range was estimated taking 
into account the learning 
outcomes with at least one 
standard aligned to the EIT. 
 

6. Curriculum 
balance 

The balance is concerned 
with the extent to which the 
distribution of the aligned 
standards associated to the 
learning outcomes reflects the 
priority of the areas of 
knowledge. (Q6) 

Three steps were followed to 
estimate the balance: 
1. Identify the priority of each 

area of knowledge 
2. Classify each learning 

outcome into the 
correspondent area 

3. For each area, sum up the 
aligned standards belonging 
to the learning outcomes 
classified into that area. 

4. Review the congruence 
between the priority of the 
areas and the distribution of 
the standards aligned.  

7. Curriculum 
non-
coverage 

This considers which learning 
outcomes of the curriculum 
are not aligned with any of 
the test items. (Q7) 

The learning outcomes not 
covered by EIT were reviewed.  

 

 

The sixth aspect, the curriculum balance, considered the three elements of the 

curricula: the standards, the learning outcomes and the areas of knowledge. The 

example of the Figure 2.2 shows an hypothetical case where 164 standards of a given 

curriculum (represented by all the circles) are classified into six areas of knowledge 

(represented by each column, and ordered by priority from left to right). The 

curriculum also indicates 14 learning outcomes (represented by the lines). Every 

learning outcome belongs to one area of knowledge and covers a set of standards, 

which can be aligned (represented with solid circles) or not aligned to the EIT items 

(represented with empty circles inside of the lines). The rest of the standards of the 



 

83 

 

curriculum (represented with empty circles outside the lines) are not directly related 

with the learning outcomes; therefore, they are not considered to contribute to the 

curriculum balance. In this example, the distribution of the aligned standards 

associated with the learning outcomes, the solid blue circles, indicates strong balance 

in the three areas of knowledge with highest priority, Language, Mathematics and 

Social, but the balance is diminished by the preponderance of standards aligned in the 

Physical area, which has the lowest priority in the curriculum. This reasoning was 

followed to analyse the curriculum balance of every country. 

 

Figure 2.2 Example of the distribution of aligned standards associated to the learning 

outcomes of a given curriculum. 
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6. Comparison of results. The researchers’ preliminary results and the specialists’ 

results were compared to verify the appropriate application of the criteria and to 

identify the coincidence and disagreement among the results.  

7. Conciliation of results. The specialists and the researchers explained to each other the 

reasoning behind their judgment for those cases with disagreement. The specialists 

made the final decisions.  

8. Analysis. The researchers conducted frequency and distribution analyses, and 

estimated the proportions entailed in the aspects examined.  

 

Results 

Alignment of the EIT With the Curricula  

The first analysis conducted in this study focused on the alignment of the EIT 

with each of the three curricula. The results show that the proportion of EIT items 

aligned with the standards ranges from 60% to 80% (Q1). These items were grouped 

into four categories according to the standards they matched best: clearly consistent, 

partially consistent, standard too wide, and not aligned. The results by country are 

presented in Figure 2.3, where each bar represents one country and the numbers within 

the bars indicate the number of items by category. The alignment with the Mexican 

curriculum indicates that 62% (26) of EIT items are related to at least one standard. This 

proportion is higher in Uruguay, where 76% (32) of EIT items were matched. The 

highest was identified with the Guatemalan kindergarten program, with 79% (33) of EIT 

items linked to at least one standard.   
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As can be seen, the quality of the alignment is high in Guatemala and moderate 

in Uruguay and Mexico (Q2).  From the 42 items of the EIT, 74% (31) are consistent or 

partially consistent with the standards of the Guatemalan curriculum. That percentage is 

lower in the other two countries. In Uruguay 50% (21) of the items were classified in 

those categories, as were 45% (19) in Mexico. In all three countries there are more 

partially consistent items than clearly consistent ones, even though in Uruguay such 

difference is minimal. 

 

Figure 2.3 Quality of the alignment between the 42 EIT items and the curricula’s 

standards. 

 

 

A deeper review of the well-aligned items, those classified in the clearly and 

partially consistent categories, revealed that they are distributed across all of the EIT 

domains (see Figure 2.4). In Uruguay and Guatemala the distribution is similar with 

each domain having approximately three to seven well-aligned items. In Mexico the 
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distribution is slightly different in one domain, Physical Development, which has only 

one well-aligned item. Taking into account the fact that every EIT domain assesses eight 

items (with the exception of Physical Development which has 10 items), we conclude 

that items well-aligned to the three curricula somewhat reflect the structure of the test, 

with the exception of the Physical Development domain.  

Additionally, the results show that the majority of items of the Cognitive Skills 

and Language and Communication domains are well-aligned with the Guatemalan 

curriculum’s standards (Q3). Those two domains are the most relevant in the process of 

learning to read, according to the theoretical framework of the EIT (TLB, 2017a, 2019). 

They have six and seven well-aligned items, respectively. The findings also indicate that 

the alignment of those EIT domains with the curriculum of Uruguay and Mexico is 

moderate; half of the EIT items are well-aligned with the standards specified in the 

respective curricula of those countries. 

 

Figure 2.4 Distribution of well-aligned items by EIT domain.   
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Following this same reasoning, but concentrating now on ‘not aligned’ items (see 

the category ‘not aligned’ in Figure 2.3), the results show that the not aligned items 

belonging to the Cognitive skills and the Language and Communication domains refer 

mainly to the following skills (Q4):  

• The identification of the sounds of letters (Guatemala and Mexico)  

• The association between a phoneme and its corresponding grapheme (Mexico) 

• Understanding and following teachers’ instructions (Mexico) 

• Predicting what will happen next in a story (Guatemala and Mexico) 

• Expressing feelings (Uruguay) 

 

Alignment of the curricula with the EIT  

The second part of this study focuses on the alignment of the learning outcomes 

specified in the three curricula and the EIT items. Each learning outcome belongs to one 

area of knowledge and is associated with a set of standards. For example, consider the 

learning outcome “Construction of relations and logical-mathematical notions in 

interaction with objects, and in significant contexts, applying a specific and pertinent 

language in a gradual way” (Uruguay crece contigo & Consejo Coordinador de la 

Educación en la Primera Infancia, 2014; p. 19). This learning outcome, from the 

Uruguayan curriculum, belongs to the area of Mathematics and is associated with six 

standards, such as “The number as social knowledge” (ANEP & CEP, 2013; p. 280), and 

“The oral number series (at minimum up to 30)” (p. 280), etc. For this analysis the 

learning outcomes that had at least one standard aligned to one EIT item were 

considered. The findings revealed that 55% of the learning outcomes of the Mexican 
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curriculum are aligned with the EIT, 64% of the Uruguayan ones are aligned, as are 74% 

of those specified in the Guatemalan kindergarten program (Q5). According to the rule 

of thumb suggested by the Achieve’s alignment protocol used in this study, coverage 

values between 50% and 66% are considered acceptable, and values above 67% are 

considered good. Therefore, the proportion of learning outcomes aligned to the EIT is 

acceptable for Mexico and Uruguay, and good for Guatemala. 

Based on the previous results one is obligated to ask whether or not the most 

important learning outcomes are assessed with appropriate emphasis by the EIT? For 

Mexico the answer is ‘yes’. The Mexican curriculum explicitly states that the learning 

outcomes in  the area of Language and communication have the highest priority in 

kindergarten, since it affirms that “the function of the school is to offer the children 

opportunities to develop their learning potential and, during this process, the language 

plays a fundamental role” (SEP, 2017; p. 57). The priority of the rest of the areas was 

deduced based on their theoretical foundations, the proportion of time that teachers are 

expected to allocate to them, and the total number of standards included in each one. The 

findings indicate that the priorities of the Mexican curriculum and the EIT emphasis are 

congruent (Q6). In the graph for Mexico, presented in Figure 2.5, the X- axis represents 

the curriculum areas and their priorities, and the Y-axis is the number of standards that 

are associated with the learning outcomes of each area and that are aligned to the EIT. 

The results of this graph indicate that the learning outcomes belonging to Language and 

Communication and Mathematical Thinking are the ones with more standards aligned – 

eight and six, respectively. In the remaining areas the number of learning outcomes with 
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standards aligned descends with their priority, with the exception of Arts and English, 

which are not assessed by the EIT.   

 

Figure 2.5 Distribution of standards associated with the learning outcomes and aligned 

to the EIT, by area. 
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For Guatemala, the findings show that the EIT evaluates with appropriate 

emphasis three areas of the curriculum but the over-concentration of standards aligned in 

the fourth area breaks the expected descendent tendency. The learning outcomes 

belonging to Skills to learn, Language and communication, and Social and natural 

environment  ̶  Guatemala’s first, second, and third priorities  ̶  have 15, 12 and 10 

standards aligned, respectively. This order is interrupted by the emphasis observed in 

Physical education, which has 19 standards aligned. In Uruguay the results are 

somewhat similar. The learning outcomes belonging to the Corporal area have 17 

standards aligned with EIT items, while Knowledge about Language and Mathematics  ̶  

Uruguay’s first and second priorities  ̶  have 10 and six, respectively. The learning 

outcomes of the Social area also show an unexpected emphasis with nine standards 

aligned. Hence, even excluding those areas not assessed by the EIT  ̶  Artistic and About 

Nature  ̶  there is not a clear correspondence between the priorities of the curriculum and 

the EIT’s emphasis.  

Finally, a review was conducted for the purpose of identifying learning outcomes 

not aligned with the EIT (Q7). The areas of the curricula related to Art, English, and 

About Nature are not included on the EIT due to their low or null relationship with 

emerging literacy skills (TLB, 2017a); therefore learning outcomes belonging to those 

areas are not aligned with the assessment. Some examples are detailed below:  

• Arts  

o Expresses, spontaneously and upon request, her/his creative capacity 

(Guatemala). 
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o Develops her/his creativity and imagination by expressing herself/himself with 

resources from the arts (for example, the visual arts, dance, music, and theater) 

(Mexico). 

• Natural Environment  

o Development of observation capacities and of the exploratory, investigating, 

and explanatory attitude regarding objects, phenomena, and events that are part 

of their interests (Uruguay). 

o Shows curiosity and astonishment. Explores the surrounding environment, 

poses questions, records data, creates simple representations, and expands 

her/his knowledge of the world (Mexico). 

Regarding the learning outcomes belonging to areas of knowledge directly 

related to the five domains of the EIT, the results indicate that those not aligned refer 

mainly to skills such as tolerance, autonomy, use of technology, and problem solving. A 

set of examples is presented below:  

• Social Environment 

o Development of confidence, self-esteem, identity, and autonomy in progressive 

processes of social integration (Uruguay). 

o Expresses attitudes of solidarity, tolerance for the cultural and linguistic 

diversity of their community, and respect for human rights (Guatemala). 

o Uses information and technological resources appropriate to her/his age 

(Mexico and Guatemala). 

• Math 
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o Has ideas and proposes actions for play, learning, understanding their 

environment, solving simple problems, and is capable of explaining the steps 

they took (Mexico). 

 

Discussion and implications 

The purpose of this study was to analyse the alignment between an International 

Large-Scale Assessment (ILSA) for kindergarten, the Evaluación Infantil Temprana 

(EIT), and the curricula of Uruguay, Guatemala, and Mexico. The EIT is a research-

based evaluation aimed at assessing emerging literacy skills in young children. It was 

administered on a large scale in Uruguay and Ecuador (TLB, 2017c; 2018), and the 

results were used to inform pedagogical decisions for kindergarten (Cruz, 2018). 

Because it was used in this way, and due to the growing use of ILSAs to rank countries’ 

performances and evaluate the efficacy of their education systems (Baird, et. al., 2011; 

Best, et. al., 2013; Breakspear, 2012; Johansson, 2016), the alignment studies conducted 

to analyse the congruency between what the ILSAs assess and what is taught in the 

schools become highly pertinent. This is the first study that evaluates the EIT’s 

alignment with the curricula of three Latin American countries, and the curricula 

coverage of skills relevant to children becoming successful readers during the first few 

years of school, as evaluated by the EIT. Seven key findings for each country emerge 

from this research (see Table 2.4). 

 



 

93 

 

Table 2.4 Main results by country 

Research questions Uruguay Guatemala Mexico 
1. What proportion of 

the EIT items is 
aligned with the 
standards indicated 
in the curricula?  

76% 79% 62% 

2. What is the quality of 
the alignment? 

Moderate, 21 of 
the 42 EIT items 
are well-aligned 
to the standards 

High, 31 EIT 
items are well-
aligned to the 
standards 

Moderate, 19 EIT 
items are well-
aligned to the 
standards. 

3. Are the EIT items 
belonging to the 
Cognitive skills and 
Language and 
Communication 
domains aligned with 
the standards 
indicated in the 
curricula?  

 

Four of the eight 
items of the 
Cognitive skills, 
and four of the 
eight of 
Language and 
Communication 
domains are 
well-aligned 
with the 
standards. 

Six items of the 
Cognitive skills 
and seven of 
Language and 
Communication 
domains are well- 
aligned with the 
standards. 

Four items of the 
Cognitive skills 
and four of 
Language and 
Communication 
domains are well- 
aligned with the 
standards. 

4. Which of the EIT 
items belonging to 
the Cognitive skills 
and Language and 
Communication 
domains are not 
aligned?  

The items related 
with expressing 
feelings 

The items related 
with the 
identification of 
the sounds of 
letters, and 
predicting what 
will happen next in 
a story. 

The items related 
to the 
identification of 
the sounds of 
letters; the 
association 
between a 
phoneme and its 
corresponding 
grapheme; 
understanding 
and following 
teachers’ 
instructions; and 
predicting what 
will happen next 
in a story. 

5. What proportion of 
learning outcomes 
indicated in the 

Acceptable 
alignment: 64% 
of the learning 

Good alignment: 
74% of the 
learning outcomes 
are aligned 

Acceptable: 55% 
of the learning 
outcomes are 
aligned 
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curricula is aligned 
with EIT items? 

outcomes are 
aligned 

6. Are the areas of 
knowledge of the 
curricula assessed 
with appropriate 
emphasis? 

There is good 
balance in two of 
the four areas of 
knowledge 
assessed. 

There is good 
balance in three of 
the four areas of 
knowledge 
assessed. 

There is good 
balance in all the 
areas of 
knowledge 
assessed 

7. What learning 
outcomes are not 
aligned with the EIT? 

Example:   
Development of 
confidence, self-
esteem, identity, 
and autonomy in 
progressive 
processes of 
social integration 

Examples: Uses 
information and 
technological 
resources 
appropriate to 
her/his age. 
Expresses attitudes 
of solidarity, 
tolerance for the 
cultural and 
linguistic diversity 
of their 
community, and 
respect for human 
rights 

Example: Has 
ideas and 
proposes actions 
for play, learning, 
understanding 
their 
environment, 
solving simple 
problems, and is 
capable of 
explaining the 
steps they took 

 

 

Relevance of the Results 

The findings confirm what has been found in previous alignment studies between 

a global ILSA and various countries’ curricula. Alignment varies across countries; in 

other words, their students had different opportunities to learn what was assessed. For 

example, a comparison between PISA 2006 and the Science program of Nordic 

countries and Canada indicated that the PISA test evaluates competencies that students 

indeed develop in school (Laurie, 2008; Lavonen, et. Al., 2009). That result could be 

considered comparable to the result obtained from the alignment between the 

Guatemalan curriculum and the EIT. On the other hand, findings from an alignment 

between PISA 2012 and the curricula of Singapore and Indonesia, and between PISA 



 

95 

 

2006 and the curricula of Mainland China and the USA, are examples of a lower level of 

alignment (Huang et al., 2016; Rott, 2018), similar to what we found in some aspects of 

the alignment of the EIT with the curricula of Mexico and Uruguay.   

 

Implications for Education Policy 

Based on our findings, policy makers should consider the following: 

- The EIT can be used as an ILSA in Spanish-speaking Latin American countries to 

assess young children’s emerging literacy skills, keeping in mind that such skills are 

defined from an international and research-based perspective.  

- The EIT can also be used to evaluate the performance of the countries in specific 

aspects of their curricula. There is a consensus, for example, about the relevance of 

Cognitive and Language skills in kindergarten. Both areas of knowledge are 

included in all curricula reviewed and are assessed by the EIT. Therefore, the EIT 

can be used to assess each country’s progress in standards aligned with those 

domains. The results obtained can complement the results of countries’ national 

assessments.  

- The EIT should not be used to judge the effectiveness of teachers’ instruction. The 

national curricula require teachers to teach many skills that are not assessed with the 

EIT. Given that the EIT was not designed to evaluate any specific curriculum, the 

alignment varies across countries. It ranges from good to acceptable, but it is far 

from a full coverage.  

- The three curricula are missing some of the foundational skills that children require 

to become successful readers during the first few years of school, as embodied in 
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the EIT. In agreement with the literature in the field, coding skills are strong 

predictors of the future performance in reading.   

 

Implications for Further Research 

Additional alignment studies are required to generalize this research’s results 

over the entire Latin American region. First, with a representative sample of curricula it 

would be possible to verify if the EIT is assessing aspects of the process of learning to 

read that countries consider relevant, and to identify in detail which aspects are assessed 

and which are not. Second, future alignment studies could include one aspect not 

addressed in this research due to the general level of description of one of the curricula 

reviewed  ̶  the level of challenge, which examines the congruency between the cognitive 

demand required by the assessment and the one indicated in the curricula. And third, 

alignment studies with the participation of more specialists are desirable to increase the 

reliability of the results. The findings of those studies, besides revealing the fit of the 

EIT to the Latin American approach to teaching literacy, would help improve EIT items 

and make the test more suitable for the region. 

The results also provoke a reflection about curricula content: are curricula 

missing something relevant? We assume that a national curriculum considers, at least, 

the latest theoretical advances in pertinent areas of knowledge, the research findings 

regarding what works (and what does not), and the country’s experience with previous 

curricula. The EIT is a research-based evaluation that includes those skills indicated by 

the literature as the strongest predictors of children’s future performances in reading 

(TLB, 2016), so it is reasonable to ask why some of those skills are not considered 
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important for some countries. Here we do not suggest adjusting the curricula to fit the 

assessment. What we propose is to adopt a critical position and conduct studies to 

evaluate curricula content. It would help verify that a given curriculum covers the 

appropriate skills and competencies required to achieve the intended goals, and is able to 

identify whether an update is required to incorporate the most recent empirical and 

theoretical advances regarding emerging literacy skills. 

 

Implications for ILSAs Developers 

The differences between the EIT and the curricula examined in those aspects 

where alignment was expected call for a dialogue about the multiple factors that ILSAs 

should address to be applicable in different contexts. For example, the items used to 

evaluate the Language and communication domain should consider the characteristics of 

the child’s native language. Studies indicate that the relationship between phonemes and 

grammemes is different in Spanish than in English. Spanish has a consistent 

orthography: it has a correspondence of one sound to one letter, while English is less 

consistent, given that one letter can have different sounds (Caravolas, Lervåg, Defior, 

Málková, & Hulme, 2013). This difference requires a distinct emphasis in the 

development of phonological awareness in Spanish speaking countries compared with 

the emphasis required where English is considered the native language (Vernon, 1998). 

Therefore, the inclusion of phonological awareness as a subdomain, as it appears in The 

International Early Learning and Child Well-being Study recently developed by the 

OECDE (OECD, 2018), is probably relevant in anglophone countries, but less 

appropriate for countries that speak a language with a consistent orthography. 
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In addition to the language of assessment, ILSAs should also consider the 

teaching theories that countries apply. There is a wide variety of theories relative to the 

development of emergent literacy skills and each one proposes a different teaching 

method. For example, the global method suggests that children can learn to read 

beginning with the recognition of complete words, their fragmentation into syllables, 

and the integration of new words and sentences using known syllables (Carpio Brenes, 

2013). In countries using this approach, such as Mexico, the EIT items referring to 

single letters would not reflect what is taught in the schools. Other knowledge areas like 

math or science also have their own teaching theories and it is reasonable to consider 

that those theories to some degree determine the indicators to be assessed. Consequently, 

ILSAs should take into account those theories to select the most appropriate content to 

assess and identify the best indicators. 

This study shows how an ILSA can be congruent and acceptable for some 

countries but less suitable for others. This variability serves as a reminder to developers 

of ILSAs of their obligation to develop appropriate tests for target populations 

(American Educational Research Association, American Psychological Association & 

National Council on Measurement in Education [AERA, APA, NCME], 2014) and also 

calls for an explicit declaration of an assessment’s limitations. 
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Identify Children at Risk of Reading Difficulties 
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Abstract 

Making decisions based on the results of standardized test is a frequent practice in 

Education. This is why it is necessary to make explicit the reasoning that leads the tests 

scores to an intended interpretation or use, and with this verify the validity of such 

decisions. This research examines the validity of using the Evaluación Infantil Temprana 

(EIT), an assessment for children aged 4 to 6 that measures five developmental domains, 

to identify children at risk of reading difficulties in the first grades of school. Framed in 

the contemporary conceptualization of validity and the argument-based approach for 

validation, this study constructed the EIT interpretive and validity arguments. The 

interpretative argument is integrated by six inferences and 11 assumptions. The evidence 

to support them in the validity argument was gathered from other studies and EIT 

technical documents. The results reveal that evidence to support each inference is 

available, but its robustness is variable. We conclude that there is sufficient evidence to 

support the claim that the Spanish version of EYE can be used to reliably identify 

children at risk of reading difficulties in the first grades of schooling. However, further 

studies should be conducted to address some gaps in the argument. 
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Introduction 

In many justice systems a person accused of a crime is presumed innocent until 

proven guilty.   Prosecuting attorneys cannot simply claim a defendant has committed a 

crime; they must prove with a painstaking accumulation of evidence that the defendant 

is indeed guilty beyond a reasonable doubt. In this same way, one cannot claim that 

using a test for a specific purpose is valid without providing proof to support the claim. 

The Standards for educational and psychological testing (American Educational 

Research Association, American Psychological Association & National Council on 

Measurement in Education [AERA, APA, NCME], 2014) indicate that a clear 

description of how the test results can be interpreted and used should be provided 

(Standard 1.1), accompanied by rationales, evidence, and theory to support them 

(Standard 1.2). Explaining clearly the reasoning behind a test is even more compelling if 

the results have a high impact on examinees’ lives, for instance affecting their 

acceptance to a university, or if the test is used to promote sweeping systemic changes.  

This study is concerned with validity evidence regarding an intended use of the 

Early Years Evaluation (EYE), an international large-scale assessment. Its main purpose 

is to identify children aged 4 to 6 who are at risk of having reading difficulties in the 

first grades of school (The Learning Bar [TLB], 2017d). The EYE has been widely 

implemented in Canada, Australia, and recently in Latin America. In 2017 more than 

50,000 Uruguayan children were assessed with the EYE at the beginning of the school 

year (TLB, 2017a), and in 2018 more than 100,000 children were evaluated in Ecuador 

(TLB, 2018). An individualized report was generated for each child describing his or her 
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level of risk of developing reading difficulties; these reports were used to identify 

children who would require extra support during kindergarten.  

This is the first formal study to examine the validity of using the results of the 

Spanish version of the EYE, called Evaluación Infantil Temprana (EIT), to identify 

children at risk of reading difficulties in their first years of school. It is also the first 

study to assess the validity of the EIT in countries with a considerable number of 

children living in poverty. The Gross National Income (GNI) per capita  of Uruguay in 

2017 was $21,920 US and in Ecuador it was $21,920, which is less than half that of 

Australia ($48,050) and Canada ($46,010) (World Bank, 2018). In a paper discussing 

strategies for supporting student learning in low-income countries, Willms (2018) noted:  

State-mandated assessments can be grown to scale very quickly, but these 

assessments are not necessarily embraced by teachers, nor do they automatically 

lead to improvement in student outcomes. In many countries, teachers and their 

unions resist the introduction of new assessments. Growing an assessment to 

scale from the bottom up has its own challenges, and tends to be a slower process 

(p. 104).  

This study collects evidence from previous research about the EIT, such as 

technical documents regarding the guidelines for its implementation. This evidence is 

analysed using the validity definition established in the Standards for Educational and 

Psychological Testing (AERA, APA, NCME, 2014) and the argument-based approach 

for validation developed by Kane (2006). In addition to the specific purpose of assessing 

the validity of the EIT, this study contributes to reducing the gap between validity theory 

and validation practice. Specialists have found that the progress in theory runs at a faster 
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pace than in practice (Collie & Zumbo, 2014). The findings reveal that the EIT validity 

argument has strong elements and aspects that need to be to reinforced, but perhaps the 

most relevant contribution of making explicit the reasoning underlying the EIT is the 

prevention of unintended uses of its results.  

 

Literature Review 

The Early Years Evaluation (EYE) 

The Early Years Evaluation is an assessment designed to identify children aged 4 

to 6 years old who are likely to struggle in learning to read during the primary years of 

schooling. To achieve this purpose, the EYE assesses children’s skills in five 

developmental domains: Awareness of Self and Environment, Social Skills and 

Approaches to Learning, Cognitive Skills, Language and Communication, and Physical 

Development (TLB, 2017d). This assessment is based on an observation technique. Over 

a period of three to four weeks, the kindergarten teachers observe the children’s 

performance in the tasks included in the EYE test and assign to children a score in each 

task based on a set of rubrics. This method of administration minimizes the interruptions 

in normal classroom activities and facilitates large-scale implementations.    

The EYE has been implemented on a large scale in Canada and Australia and 

recently the Spanish version, called Evaluación Infantil Temprana (EIT), was 

administered in Latin America. In 2014, a pilot study was conducted in one Department 

of Uruguay; in 2015 the EIT formally started with all kindergarten schools in two 

Departments; in 2016 it was extended to 12 Departments, representing half of the 

country; and finally, in 2017 the EIT was implemented nationally, including 53,125 
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children (Lopez, 2016). A similar path was followed in Ecuador starting with a pilot 

study in 2016, increasing in scope to include 114,301 children assessed in 2017. Those 

two large-scale implementations provided information not only at the classroom and the 

school levels, but also at the state and national levels.  

The EYE is not aligned to a specific curriculum. Instead, this evaluation covers 

the essential development domains, which are included in the kindergarten curricula of 

the majority of the aforementioned countries (TLB, 2019). This design facilitates the 

implementation of the EYE in different contexts. Another important characteristic of this 

assessment is its multiple uses. It can be used, for example, to reduce inequalities of sub-

populations, improve classroom instruction, and allocate educational resources (TLB, 

2019). This study will focus only on the use of the Spanish version of the EYE, the EIT, 

to identify children at risk of reading difficulties in the first grades of school. 

 

Previous EYE Validity Evidence  

The first validity study regarding the EYE was based on the French version of 

the assessment (Évaluation de la Petite enfance-appréciation de l‘enseignante) (Laurie, 

2010). This study addressed three topics: 1) the reliability of the EYE results, 2) 

construct, concurrent, and discriminant validity, and 3) linguistic bias compared with the 

English version. The sample included 193 children enrolled in kindergarten schools 

from the francophone School District 01 and 359 from the anglophone School District 

02; both districts are located in New Brunswick, Canada.  

The findings indicated that the five EYE domains are highly reliable, with a 

Cronbach’s coefficient alpha higher than 0.80 for every domain. Physical development 
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was the domain with the lowest coefficient at 0.81, while Language and Communication 

had the highest coefficient at 0.92. Regarding the construct validity, the results indicated 

that four of the five domains had a factor structure congruent with theoretical 

expectations; the Social Skills domain behaved unexpectedly, having a four-factor 

structure instead of a single factor. On the other hand, significant correlations between 

the scores of the EYE domains that in theory should correlate and two independent 

evaluations confirmed good concurrent validity. Using the same independent 

evaluations, a strong discriminant validity was also identified. The EYE domains that in 

theory should not correlate did not in fact do so. Relative to the bias, the DIF analysis 

indicated that seven of the 42 EYE items showed bias, four in favor of anglophone 

children, and three in favor of francophone children, but as they tend to cancel out each 

other it was argued that the EYE as a whole does not have a language bias.   

The findings of the previous study represent quite well the validity evidence 

most frequently reported in the early 2000’s. Researchers who published their work from 

2000 to 2009 commonly provided evidence about the internal structure of the test, the 

relationship of the test results with other variables, and the reliability of the scales (Shear 

& Zumbo, 2014). Also, the validation approach used in studies of the EYE reflects what 

Collie and Zumbo (2014) reported: a mismatch between the method of validation and 

the current definition of validity, as reported in the latest standards published by the 

AERA, APA, NCME (2014), and the frameworks recently proposed for validation. In 

other words, the studies previously conducted about the EYE are very similar to other 

validity studies, but their validation approach is outdated.  
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Validity: The Current Concept 

Validity is the main issue in the development and use of a test (AERA, APA, 

NCME, 2014). Its meaning has evolved (Collie & Zumbo, 2014; Sireci, 2009), which 

can be observed across the content of the AERA, APA and NCME standards in its 

different editions, and in comprehensive revisions regarding the evolution of the concept 

of validity, for example in Kane (2006), Newton and Shaw (2014), and Shear and 

Zumbo (2014). Currently, there is a consensus that “validity refers to the degree to 

which evidence and theory support the interpretations of test scores for proposed uses of 

tests” (AERA, APA, NCME, 2014; p. 11). Its main characteristics are described below: 

1. Validity is a unitary concept. There are not distinct types of validity.  There is only 

one kind of validity. (AERA, APA, NCME, 2014). 

2. Validity is not a test property. Instead of considering validity as a property of the test, 

validity should refer to a particular interpretation for a specific use (Kane, 2013). This 

is why it is incorrect to say "the validity of the test" (AERA, APA, NCME, 2014, p. 

11), or “the test is valid”. Instead, one should say “this interpretation of the test scores 

is valid”.  

3. Validity is a continuum, not a dichotomous variable. The grade of validity is related 

to the evidence shown to support the interpretation or use. More and better evidence 

helps to improve validity (Kane, 2013). 

4. There is no a single approach for validation. Diverse types of evidence can be used to 

judge the validity of an interpretation or use of a test result (Shear & Zumbo, 2014). 

The selection depends on the intended interpretation or use being defended.  
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Nevertheless, the sole definition of validity is not sufficient to conduct the 

validation process. A detailed response is required for such questions as to what kind of 

evidence is required to show that a particular interpretation or use is valid, how much 

evidence is enough, and how the evidence should be integrated to support the validity of 

the interpretation or use. The argument-based approach used in this research offers 

answers to those questions. 

 

The Argument-Based Approach for Validation 

The validity theory has evolved at a different pace than has validation practice. 

Research shows that modern validation practice is very similar to that of 40-50 years ago 

(Collie & Zumbo, 2014), despite advances in validity theory and the publication of four 

new editions of the AERA, APA and NCME Standards (1966,1974, 1985, and 1999). 

One factor that could account for this result is the lack of clarity in validity theory about 

how the validation process should be conducted (Mendoza, 2015; Shear & Zumbo, 

2014). 

The argument-based approach emerged to address the absence of clear guidelines 

for the validation process. Kane (2006, 2011, 2013, 2013b), based on Toulmin’s Model 

of Inference (Toulmin, 1958) as well as the contributions of Cronbach (1988), Shepard 

(1993), and others, and in accord with the AERA, APA and NCME Standards (2014), 

developed an argument-based framework for validation that can be applied to different 

intended interpretations and uses (Chapelle, Enright, & Jamieson, 2008). This flexible 

approach consists of the following three steps (Kane, 2001, 2013):  

1. Statement of use. The use or interpretation to be validated is clearly stated.  
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2. Interpretive argument. The underlying inferences, including any warrants or 

assumptions, which lead test scores to the intended interpretation or use are 

described. This helps one to visualize the scope of the validation process and outlines 

the evidence and research efforts required (Kane, 2011). The most common 

inferences and evidence frequently used to support them are as follows (Bell et al., 

2012; Chapelle et al., 2008; Kane, 2013; Mendoza, 2015):   

a) Domain definition – provides the structure to transit from the theoretical domain 

definition to a representative sample of items or tasks that can be observed. The 

evidence associated with this inference includes empirical examinations of how 

adequately the test content represents the target domain content (AERA, APA, 

NCME, 2014; Sireci & Faulkner-Bond, 2014).  

b) Evaluation – argues that an observable performance or written answer can be 

expressed with a score, a score that represents accurately the skills achieved. 

This jump between the performance and the scores is commonly supported by 

evidence to prove the appropriateness of the scoring rules, such as the procedure 

used to develop the rules, scoring distribution, consistency between evaluators, 

and the correlations among domains (Bell, et. al., 2012).  

c) Generalization – states that the observed scores represent not only the specific 

performance observed, but also that they are stable estimates of an examinee’s 

performance of similar tasks. Generalizability and reliability studies are 

frequently presented to validate this inference (Cox & Malone, 2018; Bell et. al, 

2012). 
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d) Explanation – establishes that the statistical behaviour of the scores is congruent 

with the test’s construct. Correlations among subscales, exploratory and 

confirmatory factor analysis, differential item functioning, and empirical data 

about the relationship between the scores and other measures of the target 

domain are typically provided to support this inference (Aryadoust, 2013; 

Chapelle et al., 2008; Llosa, 2008).  

e) Extrapolation – expands the interpretation of test results to include a wider 

context or to predict the examinee’s future performance. Evidence such as the 

relationship between the test results and other theoretically related measures is 

required to support this inference (Bell, et. al., 2012; Hatala, Cook, Brydges, & 

Hawkins, 2015; January, Ardoin, Christ, Eckert, & White, 2016).  

f) Utilization - assumes that the test results accurately reflect an examinee’s level of 

skill; therefore, it is appropriate to use these results for making decisions about 

such skills. Proofs of appropriate conditions for a clear interpretation of the 

results (Chapelle et al., 2008; Mendoza, 2015) and evidence of its use (Chapelle, 

Cotos, & Lee, 2015) are relevant support for this inference.  

3. Validity Argument. In this step, the interpretive argument is evaluated; that is, the 

inferences and assumptions described previously are supported by specific evidence 

and are judged individually and as a unitary argument. The evaluation of the EIT 

interpretive argument is based on the criterion proposed by Toulmin (1958). It 

suggests organizing the validity argument in the following six elements: the starting 

point, the Data; the Warrant, which includes rules used to interpret the data; the 

Backing, integrated by theory, research findings or evidence; the Rebuttal, which is 
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evidence that jeopardizes the claim; the Qualifier, used to indicate the likelihood that 

the claim is true; and the Claim or conclusion. The relationship of these elements is 

shown in Figure 3.1. With this third step, the clarity, coherence and plausibility of 

each inference is evaluated.   

 

 

An example of Toulmin’s model for argumentation being used to evaluate an 

educational test is as follows: a student completes the Graduate Record Examination 

(GRE) and has a score of 560 (Data). The admissions office claims that the candidate 

will probably be successful in completing a master’s degree in his or her chosen field 

(Claim). The inference linking the data (a score of 560) to the claim (the candidate 

will be successful) is based on a rule or warrant, which might be that “students with 

scores above 500 are likely to be successful in completing a master’s degree”. The 

warrant requires backing. For example, the admissions office might provide evidence 

regarding the success rates of students with varying levels of GRE scores over the 

Data So, 

Since 

Warrant 

On account of 

Backing 

Qualifier Claim 

Unless 

Rebuttal 

Figure 3.1 Toulmin’s model for argumentation. Source: Toulmin, S. (1958) 
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past decade to support its claim (Backing). Toulmin’s model (1958) allows for a rule 

to be qualified with a statement of the strength of the claim: “Students with GRE 

scores above 500 are 85% likely to successfully complete the master’s degree” 

(Qualifier). It also allows for exceptions or conditions under which the warrant can be 

rebutted. “Students with GRE scores above 500 are 85% likely to successfully 

complete the master’s degree, unless they become ill for a prolonged period” 

(Rebuttal).  

The main purpose of this study is to validate one of the intended uses of the EIT: 

using the EIT scores to identify children at risk of reading difficulties in the first grades 

of school. To achieve that purpose this study applies the argument-based approach for 

the validation process. The overall research question to address is as follows: to what 

extent is it valid to use the results of the EIT to identify children at risk of reading 

difficulties in the first grades of school? Two specific inquiries were proposed as a 

response to that general question:  

a) What are the inferences and assumptions underlying the EIT results? 

b) Are the inferences and assumptions clear, coherent and plausible? 

 

Method 

This study consisted of gathering information and analyzing it under the 

argument-based approach for validation to address the research question. The 

instrument, sources of information, participants, and procedures applied are explained 

below.  
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Instrument  

The Evaluación Infantil Temprana (EIT) is an assessment aimed at identifying 

the children aged 4 to 6 who are likely to struggle in learning to read during the primary 

years of schooling. It evaluates five domains pertaining to children’s development and 

the learning to read process (TLB, 2017d). The test comprises 42 tasks. Each domain 

includes eight tasks with the exception of Physical Development, which has 10. The 

children receive a score in each task, based on a rubric that teachers use to rate their 

performance on a 4-point scale ranging from “unable to do it” (0) to “can do it 

consistently” (3). With those scores two types of results are estimated for every child: 1) 

the five domain results, expressed in three levels of development – “significant 

difficulties”, “some difficulties”, and “appropriate development”, and 2) the level of risk 

of reading difficulties, determined with a formula that estimates the likelihood a child 

will be a struggling reader by the end of grade 2. The formula considers that the 

strongest predictors for later reading achievement are Cognitive skills and Language and 

Communication skills, and takes into account the children’s age (TLB, 2017d). 

 

Validity Evidence Sources  

This study articulated available evidence provided by the EIT technical documents 

as well as other studies. These sources of information are described below: 

• EIT Technical documents:  

 Informe final de resultados de la Evaluación Infantil Temprana. Estudio piloto en 

Colonia, Uruguay 2014 (TLB, 2015);  
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 Early Years Evaluation Annual Report. Administración Nacional de Educación 

Pública (ANEP) de Uruguay. 2015 Summary (TLB, 2016a);  

 EIT in Uruguay 2016. Overview and Survey Results (TLB, 2016b);  

 Informe psicométrico. Evaluación Infantil Temprana. Uruguay 2016 (TLB, 

2016c);  

 EIT in Uruguay 2017. Overview and Survey Results (TLB, 2017a);  

 Estudio Piloto Ecuador -2016. Informe Psicométrico.  Evaluación Infantil 

Temprana (TLB, 2017b);  

 La Evaluación Infantil Temprana. Marco Teórico y Conceptual (TLB, 2017c);  

 Manual de aplicación y calificación. Evaluación Infantil Temprana (TLB, 2017d);  

 Monitoring EIT. Pre-assessment in Uruguay, 2017 (TLB, 2017e);  

  Informe de Análisis Psicométrico. Evaluación Infantil Temprana (TLB, 2018); 

 Early Years Evaluation – Teacher assessment: Uses and validity (TLB, 2019). 

• Findings of other studies:  

 Steps Towards a National Implementation of The Early Years Evaluation in 

Uruguay: Actors and Actions (Lopez, 2016);  

 Análisis de las propiedades psicométricas de la Evaluación Infantil Temprana. Un 

paso necesario para su aplicación en países de habla hispana (Lopez & Willms, 

2017).  

 Desarrollo Infantil y riesgos de repetición en primero (Borba et al., 2018);  

 A national evaluation of kindergarten outcomes: Findings from Uruguay (Lopez 

& Willms, in press);  
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 Alignment between the Evaluación Infantil Temprana and three kindergarten 

curricula (Lopez, Pedroza, & Willms, 2019). 

 

Procedures  

The procedure followed the three steps described below:  

1. Declaration of the interpretation or use based on the test scores to be validated.  

2. Development of the interpretive argument, which involves describing the inferences, 

warrants, and assumptions that enable one to make plausible conclusions based on the 

test scores.  

3. Evaluation of the interpretive argument. This step constitutes the validity argument. In 

this stage the interpretive argument is evaluated in three respects: a) clarity, which 

means that inferences and assumptions are described in enough detail to understand 

the logic of the argument; b) coherence, which implies that the chain of inferences 

and assumptions used to build a bridge between the test scores and the intended 

interpretation or use is reasonable and convincing; and c) plausibility of inferences 

and assumptions, which refers to the presence of enough strong evidence to consider 

the inferences and assumptions plausible. 

 

Results 

Statement of Use  

The EIT results can be used to identify children at risk of reading difficulties in 

the first grades of school.  
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The Interpretive Argument 

The information described in the technical documents allowed for the 

identification of six inferences underlying the EIT, which include: Domain description, 

Evaluation or scoring, Generalization, Explanation, Extrapolation, and Utilization.  

1. Domain description. Implies that the observed performances of children in the EIT 

tasks are representative of their preliteracy skills; this first assumes that the EIT tasks 

can effectively be observed, and second, that the tasks included in the EIT test 

adequately represent the preliteracy skills domain.  

2. Evaluation. States that the observed performances of children are appropriately 

mirrored by an observed score, which assumes correct scoring rules and their 

accurate application, appropriate conditions of administration, and that the EIT tasks’ 

statistical behavior is within expected parameters.  

3. Generalization. Requires that the observed scores are reliable estimates of the 

expected scores, understood as the scores children would get if one evaluated the 

same skills with other comparable tests. This inference assumes that the EIT test 

gathers enough information to achieve stable estimates. 

4. Explanation. Establishes that the EIT expected scores behave consistently with the 

characteristics of the early childhood development construct, the one used as a 

general theoretical framework during the test design, and assumes that the internal 

structure of the EIT test and the results reflect the theory relative to this construct.  

5. Extrapolation. Indicates that assessing children’s development with the EIT accounts 

for their future performance in reading. This assumes the EIT is related to other 

measures of children’s achievements in reading in the first grades of school.  
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6. Utilization. States that the EIT results can be used to identify children at risk of 

reading difficulties in the first grades of school. It assumes that the EIT reports are 

clearly interpretable. 

Therefore, the EIT interpretive argument articulates six inferences, six warrants, 

and 11 assumptions, as indicated in Table 3.1. 

    

Table 3.1 The EIT interpretive argument 

Inference Warrant Supporting the 
Inference 

Assumptions Underlying 
Inferences 

1. Domain 
description 

Observations of performances 
of the EIT tasks reveal skills 
representative of those 
involved in the target domain 
preliteracy skills. 

1. The tasks included in the EIT 
can be observed in daily 
classroom activities. 

2. The tasks included in the EIT 
are representative of 
children’s preliteracy skills. 

2. Evaluation 

Observations of performances 
of the EIT tasks are evaluated 
to provide observed scores 
reflective of the targeted 
domain. 

3. Rubrics for scoring the EIT 
tasks are appropriate for 
identifying children’s 
development in the targeted 
skills. 

4. Assessment administration 
conditions are appropriate for 
accurately assessing the 
targeted skills.  

5. Rubrics for scoring were 
appropriately applied.  

6. The statistical characteristics 
of tasks are appropriate. 

3.Generalization 
Observed scores are estimates 
of the expected scores in 
similar tasks. 

7. A sufficient number of tasks 
are included in the 
assessment to provide stable 
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estimates of children’s 
performances. 

4. Explanation 

Expected scores are attributed 
to a construct of early 
childhood development. 

8. The internal structure of the 
EIT is consistent with 
theoretical expectations. 

9. Children’s performance on 
the test varies in accordance 
with the development of their 
skills. 

5.Extrapolation 

The construct of early 
childhood development as 
assessed by the EIT accounts 
for children’s performances 
in reading in the first grades 
of school. 

10.  Performance on the EIT 
correlates with other criteria 
to measure children’s 
performance in reading in the 
first grades of school. 

6.Utilization 
The EIT results are useful in 
identifying children at risk of 
reading difficulties.  

11. The EIT results are easily 
interpreted by teachers. 

 

 

The Validity Argument  

Each inference is associated with a set of assumptions, the backing supporting 

each one is described below.  

 

Domain definition. The claim to validate in the Domain definition inference, the 

EIT tasks the teachers observe are representative of the preliteracy skills domain, lies in 

the warrant that observations of the performance on the EIT tasks reveal skills 

representative of those involved in the target domain preliteracy skills, and is supported 

by two assumptions (see Figure 3.2). 
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Assumption 1. This assumption, related with the feasibility of observing the 

examinee’s performance in the EIT tasks during daily classroom activities, is supported 

by the opinion of 569 teachers who applied the EIT in Uruguay in 2016. The responses 

to the question “The activities you used to assess the EIT tasks were…”, show that 44% 

of teachers used their normal activities, 48% had to adapt their activities to observe the 

EIT tasks, and the remaining 8% pointed out that they had to develop new activities or a 

combination of normal and adjusted ones (TLB, 2016b).  This evidence confirms that 

the EIT tasks are observable through the normal routine of the classroom, using either 

activities that teachers already planned or activities with some kind of adjustments.  
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Assumption 2. The backing for the second assumption, which is related to the 

adequacy of the EIT tasks to represent the target domain, comes from two sources: from 

the EIT research background and from empirical evidence about the alignment between 

the EIT test content and the curricula of three Latin American countries.  

• The EIT research background, presented in the EIT theoretical framework (TLB, 

2017c), is based on two bodies of literature: the children’s developmental theory and 

the pre-literacy skills theory. Institutions like the United Nations Educational, 

Scientific and Cultural Organization (UNESCO, 2006), the World Bank (Fernald, 

Claim: the EIT tasks that teachers 
observe are representative of the 
preliteracy skills domain. 

Assumption 1:  the tasks included 
in the EIT can be observed in daily 
classroom activities. 

 

Warrant:  observations of performances of 
the EIT tasks reveal skills representative of 
those involved in the target domain. 
preliteracy skills.  

 

Assumption 2: the tasks included in 
the EIT are representative of children’s 
preliteracy skills. 

Data: the target domain 
preliteracy skills. 

 

Backing 1:  after the pilot study 
implemented in Uruguay in 2015, a 
teacher survey was administered. 
The results indicate that teachers 
were able to observe EIT tasks 
through their normal activities or 
with an adjusted version of them. 

Backing 2:  the EIT research 
background, and the judgment of 
curricula specialists indicate that EIT 
tasks are representative of the 
preliteracy skills domain. 

 

Figure 3.2 Domain definition inference with two assumptions and their backing. 
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Kariger, Engle, & Raikes, 2009), and a consortium of leading researchers in the field 

(Rhode Island Kids Count, 2005), agreed with the U.S. National Education Goals 

Panel about the five dimensions directly related to early learning and development: 

physical well-being and motor development, social and emotional development, 

approaches toward learning, language development, and cognition and general 

knowledge (Shepard, Kagan, & Wurtz, 1998). This consensus influenced the 

selection of the EIT subscales, which intend to evaluate the universal developmental 

domains. The following five were selected to be part of the EIT: Awareness of Self 

and Environment, Social Skills and Approaches to Learning, Cognitive Skills, 

Language and Communication, and Physical Development (TLB, 2017d). 

The tasks included in each domain were also congruent with the children’s 

developmental milestones suggested in the literature (National Scientific Council on 

the Developing Child, 2007) and inspired by several early childhood curricula (TLB, 

2019). Those specific tasks were later used to build a preliteracy skills assessment 

model, which uses only the EIT tasks relative to the foundational skills for learning to 

read. It assigns different weights to each domain according to its relevance in the 

literacy process. Therefore, congruent with the literature, Cognitive skills and 

Language and Communication skills are the EIT domains with the highest relevance 

for the identification of children at risk of experiencing reading difficulties (Hoover 

& Gough, 1990; Aouad & Savage, 2009; Schatschneider, Fletcher, Francis, Carlson, 

& Foorman, 2004). 

• Expert judgment indicates that the majority of the EIT tasks related to preliteracy 

skills are aligned with the kindergarten curricula of Guatemala, Mexico, and 
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Uruguay. An alignment study where one curricula specialist matched the EIT tasks 

with the standards relative to the skills assessed indicates that the EIT’s content is 

appropriate to assess young children’s preliteracy skills in diverse contexts because 

half or more than half of the preliteracy skills assessed by the EIT are part of the 

kindergarten curricula of all three countries (Lopez et al., 2019). This level of 

alignment reveals that both the countries and the assessments have significant 

agreement about the preliteracy skills that children should develop in kindergarten.   

The EIT research background and the empirical results of the alignment study 

give some indicators of the EIT’s representativeness of the preliteracy skills domain. 

 

Evaluation. The claim of this inference, that the observed scores reflect 

children’s performances in the EIT tasks, rests on the warrant that observations of 

performances on the EIT tasks are evaluated to provide observed scores and such scores 

reflect their preliteracy skills. Four assumptions underlie this warrant (see the Figure 3).   

Assumption 1. The assumption that rubrics for scoring the EIT tasks are 

appropriate for identifying children’s development in the targeted skills is supported by 

the process followed during the rubrics’ development. The EIT rubrics were designed by 

a group of experts in monitoring, in child development, and in reading. These experts 

defined the rubrics, based on relevant literature and their experience in assessment, 

tested them in the field, and made adjustments as required (TLB, 2017c). During this 

process, empirical evidence was obtained to confirm the appropriateness of the rubrics, 

specifically to analyse the scoring distribution across the rubrics’ gradients.  If the 

children’s performances vary across the whole range of scores and the rubrics are 
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adequate, the teachers scoring should be using each rubric’s gradients. The most recent 

results, used as backing for the first assumption, indicated that the teachers that 

implemented the EIT in Uruguay in 2017 used all the rubrics’ gradients (0, 1, 2, and 3). 

This is supported by analyses using Item Response Theory, which are described below.  
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Claim: the observed scores reflect 
children’s performance on the EIT 
tasks.  

Assumption 1: 
rubrics for 
scoring the EIT 
tasks are 
appropriate for 
identifying 
children’s 
development in 
the targeted 
skills. 

 

Assumption 2:  
assessment 
administration 
conditions are 
appropriate for 
accurately 
assessing the 
targeted skills. 

Warrant: observations of performance 
on the EIT tasks are evaluated to 
provide observed scores reflective of 
the target domain. 

 

Backing 1:  the 
rubrics are based 
on literature in 
the field and the 
scoring 
distribution is as 
expected. 

Backing 2:  
diverse 
administration 
conditions were 
revised during the 
pilot study and 
modified as 
needed. 

 

Data: the EIT tasks the 
teachers observe are 
representative of the 
preliteracy skills Domain. 

 

Assumption 3:  
rubrics for 
scoring were 
appropriately 
applied. 

Backing 3:  a 
comparison 
between the EIT 
and a similar 
external 
assessment 
indicated that 
teachers seem to 
apply the EIT 
rubrics 
adequately. 

Assumption 4:  
the statistical 
characteristics 
of the tasks are 
appropriate. 

Backing 4:  
multiple 
analysis 
indicated that 
EIT tasks have 
strong 
psychometric 
properties. 

 

Figure 3.3 Evaluation inference with four assumptions and their backing. 
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The distribution of skills for the Uruguayan children is negatively skewed, 

indicating that the majority of children had skills at the higher levels of the test. About 

one-third of the children had relatively low scores, indicating that they are likely to need 

further support to become successful readers. This result is consistent with the design of 

the assessment, which is focused on identifying vulnerable children who likely will 

struggle in learning to read. To achieve this purpose, mainly easy tasks were included in 

the test. The reasoning was that if a child is not able to show good performance in the 

easy tasks, then it is an indicator of difficulties and the need of extra support. For the rest 

of the children the EIT will be an easy assessment. Using this logic, one expects to find 

high proportions of children in the higher levels of the rubrics and a minority in the 

lower ones (TLB, 2017e). Therefore, this evidence supports appropriately the first 

assumption.    

Assumption 2. The backing for the second assumption, that assessment 

administration conditions are appropriate for providing evidence of the targeted skills, is 

provided in the regular revision and adaptation of two of the most relevant conditions for 

administration: the training and the assessment guidelines. The training model was 

developed jointly with the test and it was reviewed and modified as needed in 

accordance with three events: a) during the first administration in a country; for 

example, in Uruguay the teachers were directly trained by TLB staff and in Ecuador the 

training was designed to train a team that would themselves be in charge of training 

teachers, b) to incorporate teachers’ feedback, as happened in Uruguay when  a second 

version of the training content was developed based on the results of a teachers’ survey, 

and c) when the test was updated, the modifications are also part of the updates 
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incorporated in training. A similar process was followed with the assessment guidelines. 

This material, provided in digital and hard copy formats to have it available during the 

observation period, enabled teachers to review the tasks as much as they needed and to 

record the scores assigned. Both the training model and the assessment guidelines 

contribute to provide appropriate conditions to implement the EIT (TLB, 2017d) and 

therefore to confirm the second assumption. 

Assumption 3. The third assumption, relative to the appropriate application of 

the rubrics, is supported by an independent study conducted during the EIT pilot 

implemented in Uruguay in 2014 to analyse the accurate application of the scoring rules. 

A sample of 252 children was assessed with the EIT and its twin assessment, the Early 

Years Evaluation – Direct Assessment (EYE-DA), which evaluates four of the five EIT 

domains (all domains except Social Skills and Approaches to Learning) and includes a 

significant group of tasks and scoring rules similar to the ones included in the EIT. The 

EYE-DA is administered individually by an external evaluator. Given that the content 

and the scoring rules between EIT and EYE-DA are similar, it is presumed that scoring 

differences are mainly due to the evaluator. A comparison of both results shows 

significant correlations by domain, ranging from 0.51 to 0.81 (TLB, 2015). This gives 

some indication that teachers are applying the scoring rules accurately.  

Assumption 4. The assumption that the statistical characteristics of the tasks are 

appropriate is supported by multiple IRT analyses of the EIT scores. A psychometric 

analysis conducted with the data sets of the EIT pilot studies, as well as large-scale 

implementations in Uruguay and Ecuador, indicate that EIT tasks have an appropriate 

level of difficulty and discriminate among the different levels of risk of reading 
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difficulties (TLB, 2016a, 2016c, 2017b, 2018). The most recent analysis, based on the 

scores of the 114,301 children assessed in Ecuador, shows that 100% of the tasks or 

items have an acceptable level of difficulty, aligning with the criteria established by 

UNESCO (2016), falling within a range of -3.0 to 3.0. More specifically, the EIT tasks 

are mainly concentrated in a range of difficulty from -1.27 to 0.29, which means that the 

test gathers more information at the easiest levels of the domains, congruent with the 

intention to identify accurately the vulnerable sector of the population. Using the same 

data set, an additional analysis indicates that 7% of the EIT tasks have a high level of 

discrimination, 90% have a moderate level, and 3% reach a very low level (Baker, 

2001). This evidence supports the claim that EIT tasks have appropriate psychometric 

properties.   

 

Generalization 

The Generalization inference claims that the observed scores of children who 

have taken the EIT are expected to be similar on other similar tests, since observed 

scores are estimates of the expected scores. This warrant is supported by one assumption 

(see Figure 3.4).  
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Assumption. The backing to affirm that EIT tasks provide enough information to 

estimate a stable measure of children’s performances in each EIT domain is gathered 

from multiple analyses conducted with EIT scores. The findings indicate that the 

reliability coefficients of the EIT domains are consistently high. For example, using the 

data set from the national implementation of the EIT in Uruguay in 2017, they were 

above 0.86 for all EIT domains. Specifically, the Cronbach Alpha ranged from 0.86 to 

0.93, the Ordinal Coefficient Alpha ranged from 0.90 to 0.96, the Armor’s reliability 

theta ranged from 0.87 to 0.94, and the Ordinal Coefficient Theta ranged from 0.90 to 

Claim: observed scores can be 
interpreted as the expected scores 
in similar tests.  

Assumption:  a sufficient number of tasks 
are included in the assessment to provide 
stable estimates of children’s 
performances. 

 

Warrant:  observed scores are estimates 
of the expected scores in similar tasks. 

 

Backing:  high reliability coefficients 
indicate that an appropriate number of 
tasks is included in the test.  

Data: observed scores 
reflecting the children’s 
performance in the EIT 
tasks. 

 

Figure 3.4 Generalization inference with one assumption and its backing. 
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0.96 (TLB, 2017e). These results are consistent with those observed in the 

implementation of the EIT in Ecuador, ranging from 0.89 to 0.92. Reliability 

coefficients above 0.80 are considered ‘good’, while above 0.90 are classified as 

‘excellent’ (Koonce & Kelly, 2014). That evidence provides strong backing for this 

assumption. 

 

Explanation 

This inference allows for a theory-based interpretation of the expected scores. 

Two assumptions underly the warrant that expected scores are attributed to a construct 

of early childhood development (see Figure 3.5).  

Assumption 1. The backing supporting the first assumption, relative to the 

congruency between the internal structure of EIT and the theoretical expectations, 

originates from diverse analyses of the empirical data gathered from the administration 

of the EIT in Uruguay in 2017, such as identifying the number of factors, the exploratory 

factor analysis, and the correlation among the EIT domains. The analyses used to 

identify the number of factors to retain  ̶  such as Velicer´s Squared MAP, Optimal 

Coordinates, Parallel Analysis, and Acceleration factor  ̶  showed mixed results, but the 

Goodness of Fit Indexes indicated that a structure with six factors is a better fit (TLB, 

2017e). This result is congruent with the EIT design. Each domain has a single factor 

excepting the Physical development domain, which is divided into two sub-scales: Gross 

Motor and Fine Motor. In total, six factors are expected. 
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Once the number of factors to retain was settled, that number was used to run 

exploratory factor analyses (EFA). The results indicated a well-defined structure. The 

majority of the EIT tasks showed loadings of 0.40 or higher in their intended domain 

and loadings below 0.40 in the other domains. An analysis was conducted with the data 

set of the EIT implementation in Uruguay in 2017, based on a polychoric correlation 

matrix and an oblique rotation, which are the appropriate parameters for ordinal data and 

Claim: the expected scores reflect 
children’s development. 

Assumption 1:  the internal 
structure of the EIT is consistent 
with theoretical expectations. 
 

 

Assumption 2: the children’s 
performance on the test varies in 
accordance with the development of their 
skills. 

Warrant:  expected scores are attributed 
to a construct of early childhood 
development. 

 

Backing 1:  the factor structure of 
the EIT is as expected, and the 
correlation among domains is 
congruent with the literature.  
 

Backing 2:  research indicates the 
expected relationship between children’s 
performance on the EIT tasks and their 
age. Also, the EIT results are congruent 
with teachers’ perceptions about child 
development.  

 

Data: expected scores 
 

Figure 3.5 Explanation inference with two assumptions and their backing. 
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subscales theoretically correlated (Basto & Pereira, 2012). The findings revealed that 

95% of the items loaded on the expected domain (TLB, 2017e). Previous and posterior 

exploratory factor analyses, based on a Pearson correlation matrix and an orthogonal 

rotation, which are the traditional parameters,  showed similar results (Lopez & Willms, 

2017), with 86% of the items loading on the intended domain for Uruguay’s 2016 data 

(TLB, 2016c) and 88% of the items loading on the intended domain according to 

Ecuador’s 2017 data (TLB, 2018).  

Additional analysis indicates that the Cognitive and the Language and 

Communication domains show a strong correlation between each other. These domains 

also demonstrate a strong correlation with the other EIT domains, as expected (TLB, 

2017d). These two are the main domains involved in the process of learning to read and 

are aspects intrinsically involved in the development of other skills. The Awareness of 

Self and Environment domain is also referred to as General Knowledge, so it is not 

surprising that it also correlates with the other domains (TLB, 2016c). Therefore, the 

empirical data confirms that the EIT’s structure behaves congruently with current 

developmental theories (Demetriou & Spanoudis, 2018). 

Assumption 2. The backing for the second assumption, relative to the 

correspondence between the EIT scores and the children’s pre-literacy skills 

development, originates from two sources:  

• A study based on the EIT’s implementation in Uruguay in 2017 aimed at estimating 

the range of skills in the Cognitive and Language domains that Uruguayan children 

had when they started kindergarten at age 4, and the relationship between these skills 

and their age (Lopez & Willms, in press). The study indicates that the children’s 
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development in those domains varies congruently with their age; for instance, the 

older children get better results. This means that the EIT scores behave as expected.  

• The Teachers’ survey implemented by the government of Uruguay in 2017, where 

515 teachers answered the question “Were the EIT results of your group consistent 

with the perception you had about your students’ development?”, showed that 56% of 

the teachers affirm the EIT results were very similar to their expectations, 42% 

expressed that the majority of the results were as expected but with some exceptions, 

and 2% reported that the EIT results were not congruent with their expectations 

(TLB, 2017a).  

The evidence described appropriately confirms that children’s performance on 

the test varies in accordance with the development of their skills.  

 

Extrapolation 

This inference is probably one of the most common inferences for test 

developers and users. The extrapolation inference is used to expand assessed 

performances into different contexts or most commonly as a predictor of future 

performance. In this case, the warrant indicates that one could infer children’s 

performance in reading in the first grades of school based on the EIT results obtained in 

kindergarten. This warrant is supported by the following assumption (see Figure 3.6). 
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Assumption. The backing for the assumption that performance on the EIT is 

related to other criteria to measure the children’s performance in reading in the first 

grades of school is the result of a study conducted by the educational authorities of 

Uruguay to identify, among other things, the capacity of the EIT to predict repetition in 

the first grade of school. 

Claim: children’s development, 
as assessed by the EIT, predicts 
the children’s performance in 
reading in the first grades of 
school (Target score). 

Assumption:  performance on the EIT 
correlates with other criteria to measure 
children’s performance in reading in the first 
grades of school. 

 

Warrant:  the construct of early childhood 
development as assessed by the EIT accounts 
for the children’s performance in reading in the 
first grades of school. 

 

Backing:  analysis conducted indicates a 
significant relationship between the EIT results 
and the repetition index in the first grade of 
school, where the main goal is to teach children 
how to read. 

Data: children’s 
development as assessed 
by the EIT  

 

Figure 3.6 Extrapolation inference with one assumption and its backing. 
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Repetition is a global indicator that reflects children’s difficulties in achieving 

the minimum standards established (Borba et al., 2018). In the first grade there are 

minimum standards for language, math, social, and science skills, with literacy requiring 

the largest investment of time. For example, in Mexico the educational authorities 

explicitly recommend Grade 1 teachers to spend 46% of learning time developing 

competency in the Language and Communication domain (Secretaría de Educación 

Pública [SEP], 2017). In Guatemala the indication is 35% (Ministerio de Educación 

Guatemala & Dirección General de Gestión de Calidad Educativa [DIGECADE], 

(2008). Ecuador recommends 29% of the total time on literacy (Ministerio de 

Educación, 2016). In each case, Language and Communication is the domain requiring 

the largest investment of time. This pattern shows that literacy is recognized as the most 

relevant milestone to reach in the first grade. Grade repetition can then be understood as 

a proxy for the children’s success in accomplishing the minimum standards in literacy 

skills.  

In the Uruguayan study, the researchers included 15,529 children enrolled in the 

first grade of school in 2017; of these students, 40.5% attended kindergarten in 2016 and 

had been assessed with the EIT. At the end of the first grade their EIT domain scores 

were linked to their repetition or promotion status in order to analyse the relationship 

between both. The results indicate that the skills included in the EIT are strong 

predictors of the risk of repetition in the first grade. The children identified in the 

category “having some difficulties” at the end of kindergarten had a probability of 0.232 

to fail the first grade, while for the group of children identified as “having significant 

difficulties” the probability was 0.462. In fact, two thirds of the children failing the first 
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grade in 2017 were identified by the EIT as belonging to one of those two categories by 

the end of kindergarten in 2016 (Borba, et. al., 2018).  As of now, the research of Borba 

and her colleagues is the only evidence available to support this inference; this research 

gives some indication that the EIT can be used as a predictor of children’s future 

performance in reading.  

 

Utilization 

The utilization inference is the last piece of the validity argument of the EIT. 

This inference states that the EIT can be used to identify children at risk of reading 

difficulties in the first grades of school. This is based on the warrant that the EIT results 

are useful for identifying children at risk of reading difficulties. This warrant rests on 

one assumption (see Figure 3.7). 
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Assumption. The EIT results are easily interpreted by teachers. Test developers 

offered teachers resources, including training and tutorials, guidelines, and technical 

assistance via email and phone. According to opinion surveys by teachers who had 

administered the EIT, the results were found by teachers to be clearly interpretable. 

• The resources available were designed both to train the teachers before the EIT 

administration and to follow up with further training and assistance once the reports 

were prepared. Resources included the following: 

Use: the EIT can be used to 
identify children enrolled in 
kindergarten at risk of reading 
difficulties in the first grades of 
school 

Assumption:  the EIT results are easily 
interpreted by teachers 
 
 

Warrant: the EIT results are useful in 
identifying children at risk of reading 
difficulties. 

 

Backing:  specific resources are available 
for teachers to aid in interpreting the EIT 
reports. Additionally, the majority of 
teachers judge positively the content, 
format, pertinence, and relevance of the 
EIT reports.  
 

Data: future children’s performance 
in reading in the first grades of 
school (Target score). 
 

 

Figure 3.7 Utilization inference with one assumption and its backing.  
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̶ For training  

1. Hands-on practice. Teachers take part in a training session. They are provided with 

a module which contains mock examples of EIT reports. The teachers practice 

interpreting these results.  

2. Scoring guidelines. These include detailed descriptions about the EIT reports’ 

content and how to generate the reports in the online data entry system. 

̶ As a follow-up 

3. Tutorials. Open access to short (under 5 minutes) videos which help guide teachers 

step-by-step through the process, including how to read and interpret the EIT 

reports using clear explanations and examples. 

4. Frequently Asked Questions. A list of the most common questions about 

interpreting the EIT reports, with clear explanations and examples. 

5. Permanent technical support by email or phone was provided to address any 

questions.  

• In 2017, Uruguay conducted a survey of 418 teachers which asked the open question, 

“What is your perception about the EIT’s individual and class reports?” Of those who 

responded, 77% indicated positive opinions such as the EIT reports are good or very 

good (33.4%), the reports are clear (10.2%), the reports are very useful (7.2%), the 

reports are very detailed and complete (4.1%), among others. Only 5% of the teachers 

expressed a negative opinion about the reports, and 18% did not respond (TLB, 

2017a).  
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The training and follow-up resources provided to teachers, along with the 

teachers’ own opinions of the interpretability and clarity of the EIT reports, show that 

the EIT reports are in fact clearly interpretable. 

 

Discussion 

The purpose of this research is to answer the question: to what extent is it valid 

to use the Spanish version of the EYE, called Evaluación Infantil Temprana (EIT), to 

identify children at risk of reading difficulties in the first grades of school? Diverse 

evidence such as the guidelines and conditions for administering the EIT, the 

psychometric properties of the test, and teachers’ perceptions about the EIT’s benefits 

were integrated into a validity argument to address that question. A summary of the 

validity argument for the EIT is provided in Figure 3.8. 
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Target Domain: Preliteracy skills  

Domain definition 

The EIT tasks that teachers observe are representative of the preliteracy skills domain.  
Strong evidence: teachers are able to observe the EIT tasks with a range of classroom 
activities, and the EIT content is based on the research in the field. Moderately strong 
evidence: curricula experts have judged that the EIT tasks are moderately representative of the 
preliteracy skills domain. 

Evaluation 

The observed scores reflect children’s performance on the EIT tasks. Strong evidence: 
the rubrics are based on the literature; the scoring distribution is as expected; conditions of 
administration are tested and corrected as needed; the psychometric properties of the tasks are 
strong. Moderately strong evidence: teachers seem to apply the rubrics adequately.  

Generalization 

Observed scores can be interpreted as the expected scores in similar tests. Strong 
evidence: EIT domains have high reliability coefficients in several contexts.  

Explanation 

The expected scores reflect children’s development. Strong evidence: the factor structure 
and the correlations among the EIT domains are as theorized, and the EIT results are congruent 
with teachers’ perceptions about children’s development. 

Extrapolation 

Children’s development, as assessed by the EIT, predicts the children’s performance in 
reading in the first grades of school. Moderately strong evidence: EIT results have a positive 
relationship with the repetition index in Grade 1, where reading is the most relevant skill. 

Utilization 

The EIT can be used to identify children at risk of reading difficulties in the first grades 
of school. Strong evidence: appropriate resources to interpret the EIT reports are available, 
and teachers declare that EIT reports are clear and useful. 
 

Figure 3.8 The EIT validity argument. 
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Three aspects of the validity argument are under examination: clarity, coherence, 

and plausibility. In general, the EIT validity argument is clear and coherent. It explicitly 

describes the inferences underlying the EIT which are congruent with other educational 

tests (Bell, et. al, 2012; Kane, 2013; Mendoza, 2015). The EIT validity argument also 

encompasses assumptions associated with each inference, some of which are also 

identified in other tests (Chapelle et al., 2008). The remainder of the discussion focuses 

on plausibility, which is considered to be the presence of sufficiently strong evidence or 

backing, to consider whether or not the inferences and assumptions are credible.   

The validity argument reveals that evidence supporting each inference is 

available but its robustness varies. Table 3.2 shows a summary of the plausibility of each 

assumption as included in the six inferences identified. The psychometric aspects of the 

test are clearly one of the strongest pieces of the argument, while some assumptions 

related with the Domain definition, Evaluation, and Extrapolation should be 

strengthened with additional evidence to support the validity of using the EIT to identify 

children at risk of developing reading difficulties.  

 

Domain Definition  

The teachers’ opinions and the literature in the field provide support for the claim 

that the EIT’s content appropriately represents the target domain. Nevertheless, 

additional empirical data could help reinforce this claim. The alignment studies 

conducted between the EIT test and the three Latin American curricula indicate that both 

have an acceptable degree of agreement regarding the foundational skills that children 

should develop in order to learn to read, but the possibility that both the EIT test and the 
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selected curricula do not adequately represent the universal preliteracy skills cannot be 

automatically dismissed. According to the Standards for Educational and Psychological 

Testing (AERA, APA, NCME, 2014), along with other validity studies (Bhola, Impara, 

& Buckendahl, 2003; Sireci & Faulkner-Bond, 2014), the judgment of Subject Matter 

Experts (SME), in this case in preliteracy skills, about the EIT representativeness of the 

target domain, would complement the backings presented.   

 

Table 3.2 Plausibility of each inference and assumption underlying the validity of using 

the EIT 

Inference 
Plausibility 

Assumption 1 Assumption 2 Assumption 3 Assumption 
4 

Domain 
definition 

  To be reinforced   

Evaluation     To be reinforced   

Generalization      

Explanation       

Extrapolation To be reinforced    

Utilization      

 

 

Evaluation 

Similarly, the evidence presented supporting the Evaluation inference could be 

reinforced with additional studies about the teachers’ competency to apply the rubrics. 

The procedures used to construct the rubrics, the conditions of administration, and the 
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psychometric properties of the EIT tasks support the claim that the observed scores 

reflect the children’s performance in the EIT tasks, but the teachers’ performance during 

the application of the rubrics requires further research, with designs that clearly identify 

their accuracy during scoring. Teachers have the opportunity to practice scoring during 

the training session, but the teachers’ behavior in this artificial scenario is not 

necessarily replicated in their classrooms. Many teachers have large classes, some of 

which are comprised of students in different grades. These teachers may struggle to 

properly observe their students and accurately select and record a score for each of the 

42 EIT tasks for every child they assess. Information about the teachers’ competency to 

apply the rubrics could add relevant evidence to increase the plausibility of this 

inference.  

     

Generalization 

The evidence presented is sufficiently strong to affirm that the Generalization 

inference is plausible. The claim of the Generalization inference, that observed scores in 

a test are reliable estimates of expected scores in similar tests, is appropriately supported 

by the high reliability coefficients the EIT domains repeatedly achieve. Commonly this 

claim is supported by Generalizability studies or reliability studies identifying the ideal 

number of items or tasks needed to get a stable estimate of the examinee’s performance 

(Aryadoust, 2013; Bell, et. al, 2012; Chapelle et al., 2008; Cox & Malone, 2018). In this 

case, given that the reliability coefficients of the EIT domains are classified as good or 

excellent in large-scale implementations in different contexts, one can assume that the 

number of tasks included in the EIT is adequate.  



 

149 

 

Explanation  

The claim of the Explanation inference, that expected scores reflect children’s 

development, is appropriately supported by the clear factor structure observed with the 

empirical data. The correlations among the EIT domains align with the theory of the 

children’s development construct, and teachers affirm that EIT results are congruent 

with the children’s development that they observe in their daily classroom activities. 

This evidence is comparable with that presented in other studies used to support the 

Explanation inference (Aryadoust, 2013; Chapelle et al., 2008; Llosa, 2008).  

 

Extrapolation  

The evidence available to support the Extrapolation inference gives clues about 

the prediction properties of the EIT; nevertheless, the indicators used to represent the 

children’s performance in the first grade has limitations. Certainly, childrens’ 

performance in reading plays a dominant role in decisions about grade repetition, but 

these decisions also involve children’s performance in other skills, such as those related 

to math or science, as well as the overall maturity of the child. The weight of these 

factors undoubtedly varies among teachers and depends on local or discretional 

standards (Borba, et al, 2018). According to Kane (2013), the backing for predictive 

inferences typically involves the estimate of a regression equation relating a measure of 

future performance with observed test scores. Until now this evidence is not available to 

support this inference.  
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Utilization  

Finally, the evidence presented is sufficiently strong to affirm the plausibility of 

the Utilization inference. Diverse actions like practice exercises during training sessions 

and the production of tutorials to support the interpretation of the EIT reports enable 

teachers to understand the EIT results. Teachers surveyed affirm that the reports are 

clear and useful. This evidence, the training and follow-up resources, and the teachers’ 

own opinions, confirm that the EIT reports are easily interpreted by teachers. The 

backing supporting this inference is similar to the evidence presented for the utilization 

of other tests, like the Test of English as a Foreign Language (Chapelle et al., 2008). 

 

Conclusion 

One important contribution of this research is its integration of diverse studies, 

technical documents, and professional opinions into a logical argument based on the 

recent theories regarding validity and validation. Previously, the validity evidence 

regarding EIT was developed independently and did not show the full reasoning 

underlying the EIT. The findings revealed six inferences and 11 assumptions that 

connect the test scores with the ability to reliably identify children at risk of reading 

difficulties in the first grades of schooling. After providing backing for each inference 

and assumption, the following two conclusions emerge:     

1. There is sufficient evidence to support the claim that the EIT can be used to reliably 

identify children at risk of reading difficulties in the first grades of schooling. 

However, further studies should be conducted to address gaps in the argument.  
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2. The validity argument indicates where research initiatives are needed. Specifically, 

stronger evidence is needed to confirm the EIT’s representativeness of the target 

domain. Further analyses of teachers’ competency in scoring EIT tasks would be 

useful. Lastly, a longitudinal study of children’s performance in reading during the 

first grades of school would help to further validate the use of the EIT for reliably 

identifying children at risk of reading difficulties in these grades.   

The Standards for Educational and Psychological Testing (AERA, APA, NCME, 

2014) urge researchers to clarify and defend the intended interpretations and uses of tests 

as a strategy to reduce or eliminate unintended consequences. Test users should demand 

tests that make explicit their underlying reasoning, especially when they are used for 

highly impactful decisions.    
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Conclusions 

The Standards of Educational and Psychological testing (American Educational 

Research Association, American Psychological Association & National Council on 

Measurement in Education [AERA, APA, NCME], 2014) state that all tests should be 

accompanied with evidence and theory to support the validity of their intended 

interpretations and uses. As a response to that statement, and due to the lack of previous 

validity studies, this research was conducted to examine the validity of using the 

Evaluación Infantil Temprana (EIT) to identify children at risk of reading difficulties in 

the first grades of school. To address that purpose, I designed three stand-alone studies. 

The first study generates new validity evidence based on the relationship of the EIT results 

with other variables (paper 1); the second study contributes evidence based on the test 

content (paper 2); and the third study integrates all the available evidence into a validity 

argument following the argument-based approach (Kane, 2006) (paper 3). The purpose 

and the key results of each of the three studies are described below. 

 

Paper 1. A national evaluation of kindergarten outcomes: Findings from Uruguay 

This study uses population data for Uruguay based on a national assessment using 

the Early Years Evaluation (EYE, or EIT in Spanish). It involved the assessment of 22,582 

children at age 4 who attended ECEC programs in 1591 classrooms in Uruguay’s 19 

departments (jurisdictions). The analyses used hierarchical linear models to estimate the 

extent of variation in two domains of the EIT, language and cognitive skills, among 

children within classrooms and the magnitude of growth in these skills over the course of 
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the school year. It also estimated effects of kindergarten attendance for vulnerable 

children. The four main findings of the research are:  

1. Children varied considerably within classes in their levels of skill development in the 

cognitive and language domains at the beginning of the school year.  

2. The average levels of cognitive and language skill development varied significantly 

among classes at the beginning of the school year.   

3. Children’s skills at the beginning of the school year were related with their age and 

gender as expected based on current child development theories. 

4. Vulnerable children’s annual growth in cognitive and language domains exceeded the 

maturity effect; that is, it exceeded the growth one would expect if the children had not 

attended kindergarten.  

 

Paper 2. Alignment between the Evaluación Infantil Temprana and three 

kindergarten curricula 

This alignment study identifies the grade of agreement between the EIT test and 

the curricula of Uruguay, Guatemala and Mexico. Three curricula specialists of those 

countries matched the EIT with their curriculum, based on an adaptation of the ‘Achieve’ 

Assessment-to-Standards alignment protocol (Resnick, Rothman, Slattery, & Vranek, 

2004). This protocol not only allows one to identify the parts of the test that are aligned 

or not aligned to the curriculum, but also the parts of the curriculum that are aligned or 

not aligned to the test. The main results of this study are described below: 

1. A range of 60% to 80% of EIT items are aligned with the curricula. 
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2. The quality of the EIT alignment is high with the curriculum of Guatemala and 

moderate with the curricula of Uruguay and Mexico. 

3. The alignment of the most relevant EIT domains to assess pre-literacy skills - Cognitive 

skills and Language and Communication - is high with the curriculum of Guatemala 

and moderate with the curricula of Uruguay and Mexico.  

4. The ‘not aligned’ EIT items belonging to Cognitive skills and Language and 

Communication refer, for example, to letter/sound identification, the relationship 

between phoneme and grapheme, and the verbalization of feelings. 

5. 55% of learning outcomes included in the Mexican curriculum are aligned with the 

EIT. For Uruguay the proportion of learning outcomes aligned increases to 64%, and 

for Guatemala it reaches 74%. 

6. The priorities of the Mexican kindergarten curriculum are congruent with the EIT’s 

emphasis; the priorities of the Guatemalan are partially congruent; and the priorities of 

the Uruguayan differ.   

7. The learning outcomes not aligned to the EIT refer mainly to skills such as tolerance, 

autonomy, use of technology, and problem solving, among others.  

 

Paper 3. Validation of using the Evaluación Infantil Temprana to identify children 

at risk of reading difficulties. 

The purpose of this article is to examine the validity of using the EIT results as an 

indicator of children’s risk to struggle in learning to read during the first grades of school. 

Based on the argument-based approach (Kane, 2006), the validation process started with 

the description of the use to be validated; continued with the identification of the 
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inferences that lead the EIT scores to this use; and concluded with the collection and 

evaluation of the evidence supporting each individual inference and the evaluation of the 

argument as a whole. The main findings are as follows: 

1. The EIT content is representative of the preliteracy skills domain (Domain definition 

inference). One of the assumptions underlying this inference is supported with strong 

evidence and the another with moderately strong evidence. 

2. The EIT scores reflect with fidelity children’s performance on the EIT tasks 

(Evaluation inference). Three assumptions of this inference are supported with strong 

evidence and the fourth one with moderately strong evidence.  

3. The EIT scores are a stable estimates of children’s expected performance in other 

similar evaluations (Generalization inference). The unique assumption of this inference 

is supported with strong evidence.  

4. The EIT scores reflect children’s development (Explanation inference). The two 

assumptions underpinning this inference are supported with strong evidence.  

5. The EIT scores are a leading indicator of children’s likely performance in reading in 

the first grades of school (Extrapolation inference). The assumption of this inference is 

supported with moderately strong evidence.  

6. The EIT reports are clearly interpretable (Utilization inference). The assumption 

entailed in this inference is supported with strong evidence.  
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Global Conclusions 

The results of this validity study lead to the following global conclusions: 

1. There is sufficient evidence to support the claim that the EIT can be used to reliably 

identify children at risk of reading difficulties in the first grades of schooling, in 

Spanish-speaking Latin American countries. This research integrated relevant 

evidence to support the use of the full EIT to that purpose. Paper 1 provided evidence 

only relevant to the cognitive skills and language and communication domains, which 

are the strongest predictors of children’s future performance in reading. Paper 2 and 

the other evidence presented in Paper 3 refer to the five EIT domains. In total, the 

evidence of 10 of the 11 assumptions of the argument refer to the whole assessment. 

Therefore, it is reasonable to argue that the evidence provided support the use of the 

entire EIT test to identify children at risk of reading difficulties in the first grades of 

school. 

2. Additional research can be conducted to reinforce some gaps in the argument. For 

example, further research could analyse the EIT content to confirm that it adequately 

represents the target domain; it could examine teachers’ thought processes during the 

scoring process; it could study the relationship between EIT scores and the growth in 

children’s performance in reading during the first grades of school.  

 

The Endurance of the Findings 

The EIT validity argument shows that the evidence available is favorable and 

sufficient to support the use of the EIT results to identify children at risk of reading 

difficulties in the first grades of school. All of the inferences and their assumptions are 
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covered, and in general the evidence is strong or moderately strong. These results are 

positive and represent significant progress in fulfilling the requirements of the standards 

(AERA, APA, NCME, 2014), but they should be recognized as the first version of the EIT 

validity argument for that specific use. The validation process is an ongoing task that 

entails amassing new evidence, such as the psychometric properties of the EIT in other 

contexts (e.g., in Argentina and Panama).  

The gaps identified in the validity argument of this study can inform a future 

research agenda. The weakest inferences, such as the Domain definition, the Evaluation, 

and the Extrapolation inference, would benefit from stronger evidence to support their 

assumptions. That evidence could be gathered from research projects conducted before 

the formal implementation of the EIT in a country, for example, in the schools included 

in a pilot study or during the assessment administration in a sample of schools or with a 

sample of teachers.  

Validation can also entail challenging the argument. Cronbach (1980) argued that 

the validation goal is not only to support an interpretation, but also to identify its 

weaknesses. If a claim endures rigorous attempts to refute it, the validity claims are more 

fully supported. Given that this is the first version of the EIT validity argument, the aim 

was not to challenge earlier claims. However, future research could consider rebuttals that 

might jeopardize the argument developed in this study, as well as fill the gaps identified 

in this study. 

The current evidence available affirms that the EIT can be used to identify children 

that likely will struggle to learn to read during the first years of schooling. With the 
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dissemination of the articles of this dissertation, an invitation is implicitly extended to the 

academic community to review, complete, evaluate and challenge the validity argument.  

 

Limitations 

Particular limitations were observed in each paper. In the first one, which was 

conceived as a source of validity evidence based on the relationships with other variables, 

one of the most relevant variables – family socioeconomic status (Kay & Pennucci, 2014; 

Sylva, Melhuish, Sammons, Siraj-Blatchford, & Taggart, 2008) – was not available at the 

individual level. It was only available at the school level. This limitation prevented 

conducting an analysis of the child-level relationship between children’s EIT scores and 

family socioeconomical status, which previous studies indicate a strong, statistically 

significant, positive correlation.  

The ideal research design for the second study, conceived as a source of validity 

evidence based on the test content, entails the participation of a committee of specialists 

in preliteracy skills of every country, training sessions and in-person meetings to 

collaboratively perform the alignment. Given the limitation of resources to involve those 

teams and conduct in-person meetings, I opted for an intermediate option, inviting only 

one specialist for each country and performing the required tasks via email and on-line 

sessions. This limitation may have affected the reliability of the results.  

The main limitation of the third study is that there is insufficient evidence to 

support the Extrapolation inference. At the onset of this research, we expected to receive 

data for Uruguayan children’s reading skills at the end of grade 2, which could be linked 

to the prior EIT scores. However, as the Ministry did not feel that its test was sufficiently 
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reliable, the results were not released. Thus, we used grade retention at the end of grade 1 

as a proxy. While this did support the intended use of the EIT, a longitudinal study would 

provide much stronger support.  

 

Policy Implications 

The EYE has been used for a number or purposes in various jurisdictions, 

including the improvement of classroom instruction, assessing the effectiveness of 

kindergarten programs, providing information on inequalities among sub-populations, 

screening to identify children who have learning difficulties, and allocating educational 

resources (The Learning Bar [TLB], 2019). This study is concerned with the use of the 

Spanish version of the EYE, the EIT, to identify children who are likely to experience 

difficulties in learning to read during the first few years of primary school. The findings 

generally support this validity claim, but suggest further research would likely strengthen 

this claim. This overarching claim lends support to other uses of the EIT and their 

associated policy implications.  

The findings in this study indicate that the EIT provides reliable results at the 

individual child level of children’s skills in the domains relevant to children’s growth in 

reading skills. Thus, the findings suggest that kindergarten teachers can use the results 

with confidence to guide the planning of classroom activities that will strengthen 

children’s pre-literacy skills. The results can also be used to strengthen partnerships with 

parents. At the school level, the results can be used to allocate resources to support 

teachers who have an inordinate number of vulnerable children, and in schools with more 

than one classroom, to balance the distribution across classes of vulnerable children. 
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However, the findings of this study suggest that the curricula alignment is not sufficient 

to judge teachers’ effectiveness, but they might raise questions about the relative emphasis 

placed on teaching various aspects of the curricula.  

Willms (2018) argues that: 

The over-arching goal of educational policy is to ensure all children are meeting 

their potential – thriving. Educational policies establish a course of action that 

entails setting goals and identifying strategies for achieving them. Monitoring data 

can inform the policy process by characterising the performance of the school 

system. The most basic question is, “How are we doing”? (p, 27).  

He discusses three ways that social indicators typically derive their meaning: 

through an examination of trends over time, by comparisons to some standard, such as a 

national or international average, and through comparisons among jurisdictions. The 

findings of this study suggest that at the jurisdiction levels, such as a district, state or 

country, the EIT results can be used to accurately characterize the pre-literacy skills of 

children when they enter kindergarten and assess their progress over the course of the 

kindergarten year. Thus, administrators can use the results to set realistic, measurable 

goals for improving student outcomes and reducing inequalities. The results of the studies 

for this dissertation do not assess what kinds of interventions might best achieve these 

goals, but they do indicate that EIT results can be used to track progress in pre-literacy 

skills.  

The findings of this study confirm that the EIT should not be used to judge the 

effectiveness of individual teachers, as the content of the EIT only partially covers the 

intended curriculum of each country. The same argument applies to assessing the relative 
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performance across countries in ways that other ILSAs are commonly used. The EIT was 

not intended for the purpose. However, if the ability to read by age 8 or 9 is a key goal of 

a schooling system, then the results of the EIT at a jurisdiction level can be used to assess 

the extent to which the kindergarten teaching force is preparing children to achieve that 

goal. The results can also be used to consider the balance of a curriculum of skills that are 

pertinent or not pertinent to children’s later school success.  

 

Recommendations for Future Research 

Three gaps were identified in the EIT validity argument. One in the Domain 

definition, another in the Evaluation and the last one in the Extrapolation inference. A 

study to address each of those gaps could contribute to reinforce the EIT validity 

argument. Nevertheless, due to its relevance to support the use of the EIT to identify 

children at risk of reading difficulties, the Extrapolation inference should have the highest 

priority in the upcoming research initiatives relative to the EIT. 

The Extrapolation inference claims that children’s development in kindergarten, 

as assessed by the EIT, predicts the children’s performance in reading in the first grades 

of school. This claim is based on the assumption that the performance on the EIT 

correlates with other criteria to measure children’s performance in reading in the first 

grades of school. Until now some research initiatives with data for Canada have been 

conducted, but there is still not evidence of that relationship for the Spanish version of the 

test. To address this gap, a longitudinal study is required.    

The design of a longitudinal study to analyse the predictive properties of the EIT 

could take advantage of previous experiences analyzing young children’s development 
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across kindergarten and primary school.  For example, the study Effective Pre-school and 

Primary Education 3-11 Project (EPPE 3-11), which followed a sample of 2800 children 

in the U.K. to analyse, among others, their academic trajectory from kindergarten, 

collected data at six time points. Reading and math assessments were administered at the 

entrance of kindergarten and primary school, and at ages of 6, 7, 10 and 11. They used six 

different tests and implemented a standardization and normalization process to ensure 

comparability over time (Sylva et al., 2008). This model could be followed in a 

longitudinal study using the EIT at the entrance of kindergarten and primary school, and 

another reading test at the end of grade 1 and grade 2. 

Another example is the Early Childhood Longitudinal Study (ECLS), conducted 

by the National Center of Education Statistics (NCES) with a nationally representative 

cohort of U.S. children. One of the purposes of this study was to analyse students’ reading 

growth.  To address that purpose, four waves of data were collected, at the beginning and 

end of kindergarten, and at the beginning and end of the grade 1 (McCoach, O'connell, 

Reis, & Levitt, 2006). The data were analysed using a three-level model: time, student and 

school. The innovative contribution of this work is that it controls for the effects of the 

amount of instruction that children received before testing. This idea could be used in a 

longitudinal study relative to the EIT, to examine whether a reading intervention alters the 

trajectory predicted by the EIT. In other words, if a child was identified as a vulnerable 

child in kindergarten and then showed a good performance in reading at the end of the 

grade 1 or 2, controlling the time under such intervention would allow one to attribute the 

better performance to the intervention, and not to a wrong EIT prediction.   

 



 

170 

 

Concluding Remarks 

This work contributes to the literature on educational assessment in three ways: 

1. It provides an example of the modern process to validate one use of a particular test. 

Tests results have multiple interpretations and uses. This study has shown that 

validating one use of an assessment is a long, expensive, but manageable process. The 

validation for many tests may need to consider only one or two of the most prominent 

or high-stakes uses and apply the modern theory of validity. Based on the results of 

that first validation exercise, one can then consider the implications for using the test 

in other ways.  

2. It informs EIT users about the validity of using this assessment to identify children 

at risk of reading difficulties in the first grades of school. The results of this 

dissertation allow kindergarten teachers, principals and educational authorities to be 

more confident about the appropriate allocation of strategies aimed at promoting the 

development of preliteracy skills. Also, this dissertation provides a detailed 

explanation of the complex reasoning underlying the particular use validated, which 

can prevent unintended uses of the EIT results.      

3. It promotes the validation of the intended uses of early childhood ILSAs. This is the 

first integral validity study conducted for an assessment of children enrolled at the 

kindergarten level, which is when important pedagogical decisions are made with 

high and long effects for children’ future performance (Yoshikawa et al., 2013; 

Barnett, 2011; McCoach et al., 2006; Sylva et al., 2015). Yet there is an absence of 

studies examining the validity of the early childhood ILSAs’ intended uses. This 

dissertation brings attention to the need for future research in this vein.  
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