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advantage of the conveniences and opportunities that digital environments provide as well
as to reflect the mediums of learning increasingly taking place in societies around the
world. A social context relevant to learning and assessment in the digital age is the great
differences in access to and competence in technology among students from different
segments of societies. Therefore, access and competency in relation to technology become
critical contexts for evaluations that rely on digitally based assessments. This chapter
examines the digital divide between students from different segments of the society and
discusses strategies for minimizing effects of digital divide on assessments of student
learning. The research focuses on two types of demographic groups—gender and
socioeconomic status (SES) groups—that have been highlighted in research on the digital
divide. The research utilizes data from IEA’s International Computer and Information
Literacy Study (ICILS) 2013 for Grade 8 students administered in 21 jurisdictions around
the world. It thus provides an international perspective on digital divide as an important
context for international assessments as well as assessments within jurisdictions such as
Mexico that are conducting assessments in digitally based environments.

Keywords: digital divide; digital assessments; ICILS

Un contexto critico para las evaluaciones con base digital

Resumen: El aprendizaje de los estudiantes se da cada vez mas en ambientes digitales
tanto dentro como fuera del contexto escolar. Las evaluaciones educativas siguen esta
tendencia, tanto para aprovechar las conveniencias y oportunidades que ofrecen los
ambientes digitales como para reflejar los intermediarios del aprendizaje que cada vez
ocupan mayor lugar en las sociedades de todo el mundo. Un contexto social relevante
para el aprendizaje y la evaluacion en la era digital es la gran diferencia en el acceso a la
tecnologia y la capacidad tecnolégica entre estudiantes de diferentes segmentos sociales.
Por lo tanto, ambos factores se vuelve criticos para las evaluaciones con base digital. Este
capitulo examina la brecha digital entre estudiantes de diferentes segmentos sociales y
discute las estrategias para minimizar sus efectos en la evaluacién del aprendizaje de los
estudiantes. La investigacion se centra en dos tipos de grupos demograficos: género y
status socioeconémico, que se han destacado en la investigacion sobre la brecha digital. La
investigacion utiliza datos de la Asociacion Internacional para la Evaluacién de Logros
Académicos (ICILS) de 2013, para los estudiantes de octavo grado, administrada en 21
jurisdicciones a lo largo del mundo. Proporciona una perspectiva internacional de la brecha
digital como un contexto importante para la evaluacién internacional y para la evaluacién
en jurisdicciones especificas, como México, que estan llevando a cabo evaluaciones con
base digital.

Palabras-clave: brecha digital; evaluaciones con base digital; ICILS

Um contexto critico para avaliagdes de base digital

Resumo: A aprendizagem dos alunos esta ocorrendo cada vez mais em ambientes digitais,
dentro e fora do contexto escolar. As avaliagdes educacionais seguem essa tendéncia, tanto
para aproveitar as conveniéncias e oportunidades oferecidas pelos ambientes digitais
quanto para refletir os intermediarios da aprendizagem que cada vez mais ocupam um
lugar nas sociedades do mundo todo. Um contexto social relevante para aprendizagem e
avaliacao na era digital ¢ a grande diferenga no acesso a tecnologia e capacidade
tecnologica entre alunos de diferentes segmentos sociais. Portanto, ambos os fatores
tornam-se criticos para avaliacoes de base digital. Este capitulo examina a divisao digital
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entre alunos de diferentes segmentos sociais e discute estratégias para minimizar seus
efeitos na avaliacao da aprendizagem dos alunos. A pesquisa se concentra em dois tipos de
grupos demograficos: género e status socioeconémico, que foram destacados na pesquisa
sobre o fosso digital. A pesquisa usa dados da Associagao Internacional para a Avaliag¢ao
do Desempenho Académico (ICILS) de 2013 para alunos do oitavo ano, administrados em
21 jurisdigoes em todo o mundo. Ele fornece uma perspectiva internacional da exclusiao
digital como um contexto importante para avaliacdao internacional e para avaliacio em
jurisdi¢des especificas, como o México, que esta conduzindo avaliacdes em uma base
digital.

Palavras-chave: divisio digital; avaliacdes com base digital; ICILS

Digital Divide: A Critical Context for Digitally Based Assessments

In the 21 century, abilities and skills associated with information, computing and
technology (ICT) are central to school learning and assessment, success in the workplace—and,
more broadly, effective functioning in society. In education, assessments of educational outcomes
are increasingly being conducted in digitally based environments. In Canada and the USA, almost all
educational assessments conducted at state/province or national levels have components that are
administered on digital platforms. International assessments of educational outcomes such as the
Programme for International Student Assessment (PISA) and the Trends in International
Mathematics and Science Study (TIMSS) have already started or are gearing up for assessments
administered in digital environments. In Mexico, both PISA and teacher evaluations are currently
administered digitally. In these assessments, access to and use of technology in everyday life, work
and school contexts constitute a critical context for assessment. In particular, information and
computing technology (ICT) skills become an essential component of any digitally based assessment.
In addition to inequities in such competencies having important implications for access to education
and employment, they also have implications for how we interpret the results of educational
assessments. The validity of inferences from educational assessments that are used for evaluating
educational outcomes and the effectiveness of education systems is critically dependent on the
degree to which performance on the assessments is an accurate indicator of targeted knowledge,
skills and competencies rather than student familiarity with and skills in using technology. Therefore,
documentation and understanding of ICT skills for different student groups are essential for
educators around the world as they address inequities and interpret assessment results in digital
environments.

The purpose of this research is to examine the degree of digital divide among different
segments of societies around the world and discuss strategies for minimizing its effect on
interpretation of assessment results. Our research focuses on gender and socioeconomic status
(SES) groups, two types of demographic groups for whom digital divide has been demonstrated by
previous research. We examine digital divide in 21 jurisdictions based on data from the International
Computer and Information Literacy Study (ICILS) conducted in 2013. Findings from this research
provide insights about the degree and nature of differences, and the factors associated with these
differences that may inform policy in addressing inequities. In the final part of this article, we discuss
strategies to address digital divide in educational assessments.
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What is the Digital Divide?

Digital divide is defined as a social inequity between individuals regarding (1) access to
information and communication technology, (2) frequency of use of technology, and (3) ability to
use Information Computing Technology (ICT) for different purposes (Hohlfeld, Ritzhaupt, Barron,
& Kemker, 2008). There is consistent evidence of differences in ICT access, use and skills between
gender, socio-economic status (SES) and ethnic groups. In previous research, an association
between digital skills and home ICT access, SES, gender, and history of using ICT's was identified
(Zhong, 2011). Research has also demonstrated gender differences with evidence of boys having
better technology skills and more positive attitudes toward computers than girls have (Hargittai &
Shafer, 2006; Imhof, Vollmeyer & Beierlein, 2007). In addition, poor and minority families in the
USA have been identified as being less likely to have access to a computer and broadband Internet
connection at home and less likely to have the necessary skills and knowledge to meaningfully use
these resources (Attewell, 2001; Hesseldahl, 2008). There also is evidence that African-American
males are less likely to meaningfully use ICT resources when compared to their African-American
female counterparts as well as both male and female Caucasians (Jackson et al., 2008).

As paper-and-pencil assessments transition into digital environments, examinee ICT
capabilities become relevant to their performances on assessments. The ICT-related knowledge,
skills and competencies may affect students’ ability to read, write, navigate through and engage with
the assessments digitally. As demonstrated by previous research, ICT usage is closely related to
academic performance in general (Jackson et al., 2008). Even though many assessments transitioning
to digital environments are conducting mode effect studies, examining comparability of scores from
papet-based versus digitally based assessments, digital divide may affect the validity of comparisons
of gender, SES, and ethnic group performances. When groups have different access to and
experience with technology, mode effects may be different for these groups, which may affect score
comparisons. That is gender, ethnic and language group score comparisons may be functions of
digital divide and not reflect true group differences.

Data Sources and Methods

ICILS, conducted by the International Association for Assessment of Educational
Achievement (IEA) in 2013, assessed 14-year-olds’ Computer and Information Literacy (CIL) in 21
jurisdictions that spanned Europe, Latin America and Asia. Most of these jurisdictions were
countries but also included two provinces (Ontario and Newfoundland/Labrador) in Canada and a
city in Argentina, Buenos Aires (see Table 1).
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Table 1
Participating jurisdictions (sample sizes ranging between 1,000 to 3,700)

Argentina (Buenos Aires) Germany Russian Federation
Australia Hong Kong* Slovak Republic
Canada (Newfoundland Korea Slovenia

and Labrador)

Canada (Ontario) Lithuania Switzerland

Chile Netherlands Thailand

Croatia Norway Turkey

Czech republic Poland

Denmark®

*did not meet sampling requirements

The target construct of the CIL assessment is defined as an “individual’s ability to use
computers to investigate, create, and communicate in order to participate effectively at home, at
school, in the workplace, and in society” (Fraillon, Schulz & Ainley, 2013). The CIL consists of two
strands: (1) collecting and managing information and (2) producing and exchanging information.
The Collecting and managing information strand assesses students’ knowledge about and understanding
of computer use, ability to manage information and their ability to access and evaluate information.
The Producing and exchanging information strand assesses students’ ability to create, transform, share and
use information safely and securely in digital environments. There are 62 tasks, organized into four
modules. Each module is organized around a theme that included setting up an online collaborative
workspace, planning a website, managing files and using online database tools. Each student was
administered two of the four modules (See Figure 1). Responses to the tasks were scaled using item
response theory and CIL scores were set to have a mean of 500 and standard deviation of 100.
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/

After School Exercise

Students set up an online
collaborative workspace to share
information and then selected
and adapted information to
create an advertising poster for
an after-school exercise
program.

\_

Breathing

Students managed files and
collected and evaluated
information needed to create a
presentation explaining the
process of breathing to 8- or 9-
year old students.

FOUR MODULES

Band Competition \

Students planned a website,
edited an image, and used a
simple website builder to
create a webpage containing
information about a school
band competition.

School Trip

Students helped plan a school
trip using online database

tools. Students required to
select and adapt information

to produce an information

sheet about the trip for their/

peers

Figure 1. Description of the four modules

Our research examined the degree of differences between gender and SES groups in CIL as
well as factors that might be associated with the group differences. The CIL scores were compared

for gender and the three SES groups (lowest, medium, highest). This was followed up with

exploration of key variables that may be associated with digital divide between gender and SES

groups and included student access, interest and experience. Gender and SES groups were

compared based on their responses to the following questions and the composite scale scores based

on responses to a set of questions related to the themes:

Number of computers currently used in the home

Interest and enjoyment using ICT (composite scale)

Use of specific ICT applications (composite scale)

Use of ICT for social communication (composite scale)

Use of information for exchanging information (composite scale)

Use of ICT during lessons at school (composite scale).
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Digital Divide in 21 Jurisdictions

The digital literacy skills and competencies are fundamental for learning, employment and
daily functioning of individuals and have great importance for educational systems around the world.
Additionally, differences among jurisdictions with respect to ICT skills can have an impact on the
comparability of jurisdiction performances on international assessments administered digitally.
Before delving into the digital divide within jurisdictions we present a brief overview of differences
across jurisdictions. The scores of students in 21 jurisdictions who participated in ICILS are
summarized in Figure 2 below, ordered from highest (Czech Republic) to lowest (Turkey). Results
indicate a great degree of differences in CIL scores between jurisdictions. Two of the jurisdictions,
Thailand and Turkey, on the average performed more than one standard deviation below the
international average of 500 (see Figure 2).
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Figure 2. Mean CIL scores (with 2 standard error bands, international Mean= 500, SD = 100)

Gender Differences

Results indicate a large within jurisdiction variation on CIL scores in addition to between
jurisdictions. In all jurisdictions, except Buenos Aires, Switzerland, Thailand, and Turkey, differences
between gender groups are large in favor of females (Figure 3). This finding is a reversal of the
gender differences in digital literacy and technology skills that were identified in previous research.
In Buenos Aires, Switzerland, Thailand, and Turkey, the observed differences were also higher for
females, but they were small and statistically not significant. In addition to presenting gender
differences, Figure 3 highlights within jurisdiction variability in scores that complicate simplistic
interpretation of country rankings. For example, even though the Czech Republic has the highest
CIL scores overall, girls in Ontario, Australia, Norway and Korea are scoring as high as the Czech
boys.
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Figure 3. Jurisdiction mean CIL Scores by gender with 95% confidence interval

We explored how gender groups varied with respect to access, interest and enjoyment, and
experience with ICT. Results indicated significant differences between gender groups on the number
of computers used at home, interest in and enjoyment of ICT, and use of ICT for social
communication. Consistently across all jurisdictions, boys reported having greater access to
computers at home (See Figure 4), and in many cases, these differences were statistically significant.
This is a surprising finding given that on average the gender groups come from comparable SES
backgrounds and therefore from families with similar levels of affluence. Additionally, gitls tend to
be outperforming boys despite reporting lower levels of access to computers at home. This finding
could be due to two possibilities: (1) Reporting bias. That is boys could be reporting more, or girls
less, access to computers in households even though access to computers may be similar; (2) Parents
may have gone to greater effort to provide computer access for boys than for girls; such systematic
bias may tell us something of social norms regarding gendered differences in computer access. For
instance, parents may think is is more important to obtain a computer for boys to play games on
than for gitls.
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Figure 4. Number of computers used at home by gender with 95% confidence intervals

Interest and enjoyment typically were among the strongest predictors of learning and
achievement. Despite performing lower compared to gitls, boys tended to report greater interest and
enjoyment in ICT in all jurisdictions (see Figure 5). This finding raises questions about whether boys
and girls use ICT differently. Indeed, gitls reported greater use of ICT for social communication in
all the jurisdictions except in Turkey, where such use of ICT was higher for boys (see Figure 06).
Gitls also reported greater use of ICT for exchanging information in some jurisdictions; however,
patterns of differences were inconsistent across jurisdictions (Figure 7). Although gitls reported
greater levels of use of ICT for exchanging information in Ontario, Australia and Newfoundland
and Labrador, boys reported higher use of ICT for such purposes in the Czech Republic. No
significant differences were observed between boys and gitls in use of ICT applications, except in
Turkey where boys report greater use of ICT applications and use of ICT in lessons at school.
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Figure 5. Interest and enjoyment in using ICT by gender with 95% confidence intervals
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Figure 7. Use of ICT for exchanging information by gender with 95% confidence intervals

SES Differences

It is important to keep in mind that on average gender groups are expected to have
comparable access to technology at home and school yet are demonstrating large differences in
performance on CIL in a great majority of the jurisdictions. As segments of the society, SES groups
are the ones for whom we would expect the largest digital divide. We have used the composite SES
scale available in the ICILS database. SES in ICILS (S_NISB) is a composite scale with a mean of 50
and standard deviation of 10, based on student-reported parent occupations and educational
attainment, and home literacy resources. This composite scale was used to split students into three
SES groups within each jurisdiction based on within country distributions: low (lowest 33%),
medium, high (highest 33%).

The findings indicate a SES digital divide in all jurisdictions except for the Netherlands,
where SES data did not exist (see Figure 8). The gap is lowest in Hong Kong (24 scale score points
between lowest and highest SES) and highest in Thailand (93 scale score points between lowest and
highest SES). These differences range between half a standard deviation in Hong Kong to almost a
full standard deviation in Thailand. It is important to note that the highest SES groups in all the
jurisdictions performed well, above the international mean, except in Thailand and Turkey.
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Figure 8. Jurisdiction mean CIL scores by SES with 95% confidence interval

Similar to gender group analyses, we examined access, interest and use by SES in each
jurisdiction. The results indicated significant differences between SES groups on the numbers of
computers used at home, interest and enjoyment using ICT, use of specific ICT applications, and
frequency of use of computers at home.

As expected, the findings indicate significant differences in the number of computers used at
home between the lowest and the highest SES groups, except in Norway and Korea (see Figure 9),
with highest SES groups reporting use of approximately 0.5 computer higher than the lowest SES
group. Large differences could be seen in some of the high performing jurisdictions such as Ontario,
Australia and Switzerland as well as the low performing jurisdictions such as Thailand and Turkey.
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Figure 9. Number of computers used at home by SES

Unlike differences in access to computers, differences in interest and enjoyment were small
and statistically insignificant between SES groups except for Hong Kong, Chile, Thailand and
Turkey, where mixed results were obtained (Figure 10). Although in Hong Kong, Thailand, and
Turkey the highest SES groups reported greatest interest and enjoyment, in Chile the lowest SES
group reported higher interest and enjoyment than the highest SES group. This finding in Chile is
consistent with the gender differences in interest and enjoyment where boys performed lower
despite reporting greater levels of interest and enjoyment in ICT. Similarly, in Chile, the lowest SES
group performed much lower than the highest SES group (close to one standard deviation on the
CIL scale) yet are reporting greater levels of interest and enjoyment. Both gender and SES group
trends in Chile suggest a weak link between reported interest and enjoyment of using ICT with
performance on the more complex CIL tasks. For example, playing games on computers may not
indicate competency in solving complex CIL tasks and enjoying doing that does not translate into
competencies associated with CIL.
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Figure 10. Interest and Enjoyment in Using ICT by SES (M=50, SD=10) with 95% confidence
interval

The differences between SES groups were also reported in students’ use of ICT applications,
for social communication and for exchanging information. However, there was a not simple pattern
for SES differences across jurisdictions. In all jurisdictions students from the highest SES groups
reported higher levels of use of ICT applications (See Figure 11), except for Chile and Buenos Aires

where the differences were small.
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Patterns for use of ICT for social communication varied across jurisdictions. In high
performing jurisdictions such as Czech Republic, Ontario, and Australia the highest SES groups
reported the lowest level of use of ICT for social communication, whereas in low performing
jurisdictions the highest SES groups used ICT for social communication the most (Figure 12). In
most jurisdictions there were very small differences between SES groups in their use of ICT for
social purposes; the exceptions were in Thailand and Turkey.

ol

R el

Figure 12. Use of ICT for Social Communication by SES with 95% confidence intervals

Use of ICT for exchanging information patterns varied similarly. The patterns were
consistent to some degree with use of ICT for social communication. In high performing
jurisdictions the lowest SES group reported the greatest usage, whereas in the lowest performing
jurisdictions the opposite was true. However, the order of the use of ICT for exchanging
information did not have a consistent pattern for SES groups among the rest of the jurisdictions
(Figure 13).
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Figure 13. Use of ICT for exchanging information by SES

The differences between SES groups described so far have been primarily in out-of-school
contexts. An important question is whether students from different SES groups have different
experiences with computers within school contexts, given they are likely to attend schools with
differing degrees of ICT resources. In the ICILS, with respect to use of ICT during lessons at
schools, we see variability across jurisdictions but not SES (See Figure 14). There does not seem to
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be a correlation between use of ICT in lessons and CIL scores. In the highest performing
jurisdiction, the Czech Republic, for example, students have reported lower levels of use of ICT in
lessons than two of the lowest performing jurisdictions, Thailand and Turkey.
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Figure 14. Use of ICT during Lessons at School by SES with 95% confidence intervals

Summary and Implications

There is consistent evidence of gender as well as SES digital divide with respect to access,
experience and use in the 21 jurisdictions we examined. The gender gap in scores tends to range
between 13 scale score points in the Russian Federation to 38 scale score points in Korea in favor of
girls, among jurisdictions where significant differences were observed (Buenos Aires, Switzerland,
Thailand, and Turkey showed no significant gender gap). The SES gap is larger, ranging between 24
scale score points in Hong Kong and 93 scale score points in Thailand. Even though the focus of
this chapter is on digital divide within jurisdictions, between jurisdictions differences in ICT skills
can have important implications for comparing these jurisdictions on international assessments more
broadly. As mentioned eatlier, this is important where international assessments increasingly may be
taking place using digital electronic means. It is important to note that the largest differences in CIL
scores were observed between rather than within jurisdictions. Even though 16 of the 21
jurisdictions had average scores above the international mean of 500, the five lowest performing
jurisdictions had average scores that were at least 100 scale score points, or 1 standard deviation,
lower than the highest performing jurisdiction, the Czech Republic. The two lowest performing
jurisdictions Thailand (average 373) and Turkey (average 360) had average scores that were close to
1.5 standard deviations lower than the Czech Republic (average 553).

These findings have important implications for education systems, particularly those for
whom educational assessment and evaluations are conducted in digital environments. The results
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regarding SES differences confirm previous findings regarding SES digital divide; however, gender
differences are reversed in the ICILS 2013 compared to previous research, where boys tended to
outperform girls. Both sets of findings highlight important implications for education systems. In
the paragraphs below, we discuss considerations and strategies for addressing the digital divide in
educational assessments in order to minimize the effects of digital divide for different groups.

Educational assessments are used to examine trends in achievement gaps and compare
student performance between ethnic, language and other groups over time. The existence of a digital
divide with respect to CIL between jurisdictions and between gender and SES groups within
jurisdictions points to a possible widening achievement gaps on assessments which may not be true
reflections of group differences in knowledge, skills and competencies, but rather reflect differences
in ICT knowledge, skills and competencies. As we move from paper and pencil assessments to
digital assessments, what can we do to minimize effects of the digital divide on assessment results?
We recommend that the following six strategies be used in combination with each other.

1. Familiarize students with the digital environment and assessment mode as part of
assessment, as well as prior to assessment, by distributing sample tasks to schools
and classrooms. These practice tasks/tests can be used by teachers and educators
in general in classroom contexts and can play an important role in providing
opportunities to students who may not be familiar with task formats or the

digital platform to engage with them and minimize potential effects of digital
divide.

2. Provide widely accessible, effective tutorials prior to or during the assessment. A
tutorial about the assessment that describes the assessment as well as introducing
students to how to navigate when taking the assessment, how to use different
tools, and how to enter their responses can play an important role in reducing
the disadvantage some students may have due to unfamiliarity with the digital
test-taking experience.

3. Administer surveys of digital access and experience along with assessments to
examine and understand the degree to which ICT skills are related to
performance on the assessment. It is unlikely to be able to eliminate all
disadvantage the digital divide may have on assessment performance. An
important step to examining the effect of digital divide on the validity of
inferences can be explored by examining the degree to which familiarity with the
performance is associated with performance on the assessment.

4. Design tests with examinees with the least access and experience in mind instead
of taking advantage of the most recent technological developments. Finding the
right balance between developing digital assessments that students are currently
familiar with and ones that will continue to be appropriate several years into the
future when assessments may still need to be used is indeed challenging.
However, designing assessments with the most advanced technology is likely to
disadvantage students who may not have had a chance to use such technology.

5. Conduct try-outs, think aloud protocol studies or cognitive labs to examine
student engagement with digitally-based assessments. Even though the design
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principles above may provide good rules of thumb, effects of each strategy on
performance or effects of different technological elements are not known. Small
scale, targeted try-outs, think-aloud studies, or cognitive labs conducted with
diverse student groups with differing degrees of ICT skills can help identify
which design elements may need to be altered to minimize digital divide effects.

6. Continue checking for possible digital divide and mode effects over time as they
are expected to change with the changing access and experience with ICT. We
can be certain to expect shifts in both the levels of ICT competencies as well as
the degree and nature of digital divide, in similar ways as the gender differences
have reversed during the last decade, with gitls now outperforming boys. What
may seem cutting-edge technology available to only the most advantaged
students may become commonplace and widely available in a short period of
time, as we have experienced during the last 20 years. Consequently, any
disadvantage due to digital divide may change both in nature and size. Therefore,
the appropriateness of the digital environment and its potential effect on student
performance needs to be examined and updated as part of validity investigations.

References

Attewell, P. (2001). Comment: The first and second digital divides. Soczology of education, 74(3), 252-
259.

Fraillon, J., Schulz, W., & Ainley, J. (2013). International Computer and Information Literacy Study:
Assessment Framework. Amsterdam: International Association for the Evaluation of
Educational Achievement.

Hesseldahl, A. (2008). Bringing broadband to the urban poor. BusinessWeek.conm, 31.

Hohlfeld, T., Ritzhaupt, A., Barron, A., & Kemker, K. (2008). Examining the digital divide in K-12
public schools: Four-year trends for supporting ICT literacy in Florida. Computers &
Edncation, 51(4), 1648—1663.

Hargittai, E., & Shafer, S. (2000). Differences in actual and perceived online skills: The role of
gender. Social Science Quarterly, 87(2), 432-448.

Imhof, M., Vollmeyer, R., & Beierlein, C. (2007). Computer use and the gender gap: The issue of
access, use, motivation, and performance. Computers in human bebavior, 23(6), 2823-2837.

Jackson, L. A., Zhao, Y., Kolenic III, A., Fitzgerald, H. E., Harold, R., & Von Eye, A. (2008). Race,
gender, and information technology use: the new digital divide. CyberPsychology & Bebavior,
11(4), 437-442.

Zhong, 7. J. (2011). From access to usage: The divide of self-reported digital skills among
adolescents. Computers & Education, 56(3), 736-746

About the Authors

Kadriye Ercikan

University of British Columbia

Kadriye Ercikan is Professor of Education at the Faculty of Education at the University of British
Columbia and Vice President of Statistical Analysis, Data Analysis, and Psychometric Research
(SADA&PR) at ETS. Her scholarship focuses on design, analysis, interpretation and validity issues



Introduction to the special issue 19

in large-scale assessments of educational outcomes and research methods in education. She has
conducted research on translation, language and cultural issues in measurement, validating score
meaning using response processes, assessment of historical thinking, and the contribution of
different research paradigms to creating knowledge and making generalizations in education
research. In 2000, she received an Early Career Award from the University of British Columbia, and
in 2010, she received the AERA Division D Significant Contributions to Educational Measurement
and Research Methodology Award for her co-edited volume Generalizing from Educational Research:
Beyond Qualitative and Quantitative Polarization. She has been a member of the National Academy of
Education Committee on Foundations of Educational Measurement and has served as an elected
member of the National Council on Measurement in Education Board of Directors. She is currently
a Fellow of the International Academy of Education and Vice-President of AERA's Division D.

Mustafa Asil

University of Otago

Mustafa Asil is a research fellow at the Educational Assessment Research Unit (EARU), University
of Otago, New Zealand. He is responsible for providing research and psychometric support in the
execution of the National Monitoring Study of Student Achievement (NMSSA) Project. Mustafa is a
psychometrician and a quantitative data analyst with a strong research interest in comparability of
large-scale assessments across languages and cultures, and measurement equivalence.

Raman Grover

Ministry of Education, British Columbia, Canada

Raman Grover is a psychometrician at the Ministry of Education for the province of British
Columbia in Canada. He provides psychometric expertise for large-scale provincial assessment
programs. Raman’s research interests are focused on issues of fairness and bias for disadvantaged
populations taking multilingual assessments, including investigating score comparability and
differential item functioning in heterogeneously diverse testing populations.

About the Guest Editors

Lorin W. Anderson

University of South Carolina (Emeritus)

anderson.lotinw(@gmail.com

Lorin W. Anderson is a Carolina Distinguished Professor Emeritus at the University of South
Carolina, where he served on the faculty from August, 1973, until his retirement in August, 2000.
During his tenure at the University he taught graduate courses in research design, classroom
assessment, curriculum studies, and teacher effectiveness. He received his Ph.D. in Measurement,
Evaluation, and Statistical Analysis from the University of Chicago, where he was a student of
Benjamin S. Bloom. He holds a master’s degree from the University of Minnesota and a bachelor’s
degree from Macalester College. Professor Anderson has authored and/or edited 18 books and has
had 40 journal articles published. His most recognized and impactful works are Increasing Teacher
Elffectiveness, Second Edition, published by UNESCO in 2004, and A Taxonomy of Learning, Teaching, and
Assessing: A Revision of Bloow’s Taxonomy of Educational Objectives, published by Pearson in 2001. He is a
co-founder of the Center of Excellence for Preparing Teachers of Children of Poverty, which is
celebrating its 14™ anniversary this year. In addition, he has established a scholarship program for
first-generation college students who plan to become teachers.


mailto:anderson.lorinw@gmail.com

Education Policy Analysis Archives 10l 26 No. 51 20

Maria de Ibarrola

Center for Research and Advanced Studies

mdeibarrola@gmail.com

Maria de Ibarrola is a Professor and high-ranking National Researcher in Mexico, where since 1977
she has been a faculty-member in the Department of Educational Research at the Center for
Research and Advanced Studies. Her undergraduate training was in sociology at the National
Autonomous University of Mexico, and she also holds a master’s degree in sociology from the
University of Montreal (Canada) and a doctorate from the Center for Research and Advanced
Studies in Mexico. At the Center she leads a research program in the politics, institutions and actors
that shape the relations between education and work; and with the agreement of her Center and the
National Union of Educational Workers, for the years 1989-1998 she served as General Director of
the Union’s Foundation for the improvement of teachers’ culture and training. Maria has served as
President of the Mexican Council of Educational Research, and as an adviser to UNESCO and
various regional and national bodies. She has published more than 50 research papers, 35 book
chapters, and 20 books; and she is a Past-President of the International Academy of Education.

D. C. Phillips

Stanford University

d.c.phillips ail.com

D. C. Phillips was born, educated, and began his professional life in Australia; he holds a B.Sc.,
B.Ed., M. Ed., and Ph.D. from the University of Melbourne. After teaching in high schools and at
Monash University, he moved to Stanford University in the USA in 1974, where for a period he
served as Associate Dean and later as Interim Dean of the School of Education, and whete he is
currently Professor Emeritus of Education and Philosophy. He is a philosopher of education and of
social science, and has taught courses and also has published widely on the philosophers of science
Popper, Kuhn and Lakatos; on philosophical issues in educational research and in program
evaluation; on John Dewey and William James; and on social and psychological constructivism. For
several years at Stanford he directed the Evaluation Training Program, and he also chaired a national
Task Force representing eleven prominent Schools of Education that had received Spencer
Foundation grants to make innovations to their doctoral-level research training programs. He is a
Fellow of the IAE, and a member of the U.S. National Academy of Education, and has been a
Fellow at the Center for Advanced Study in the Behavioral Sciences. Among his most recent
publications are the Encyclopedia of Educational Theory and Philosophy (Sage; editor) and A Companion to
Jobn Dewey’s “Democracy and Edncation” (University of Chicago Press).


mailto:mdeibarrola@gmail.com
mailto:d.c.phillips@gmail.com

Introduction to the special issne 21

education policy analysis archives
Volume 26 Number 51 April 16, 2018 ISSN 1068-2341

HIETEHEEGE] Readers are free to copy, display, and distribute this article, as long as the work is
attributed to the author(s) and Education Policy Analysis Archives, it is distributed for non-
commercial purposes only, and no alteration or transformation is made in the work. More
details of this Creative Commons license are available at
http://creativecommons.org/licenses/by-nc-sa/3.0/. All other uses must be approved by the
author(s) or EPAA. EPAA is published by the Mary Lou Fulton Institute and Graduate School
of Education at Arizona State University Articles are indexed in CIRC (Clasificacion Integrada de
Revistas Cientificas, Spain), DIALNET (Spain), Directory of Open Access Journals, EBSCO
Education Research Complete, ERIC, Education Full Text (H.W. Wilson), QUALIS A1 (Brazil),
SCImago Journal Rank; SCOPUS, SOCOLAR (China).

Please send errata notes to Audrey Amrein-Beardsley at Audrey.beardslev@asu.edu

Join EPAA’s Facebook community at https://www.facebook.com/EPAAAAPE and Twitter
feed @epaa_aape.



http://www.doaj.org/
mailto:Audrey.beardsley@asu.edu
https://www.facebook.com/EPAAAAPE

Education Policy Analysis Archives 10l 26 No. 51

22

education policy analysis archives

editorial board

Lead Editor: Audrey Amrein-Beardsley (Arizona State University)
Editor Consultor: Gustavo E. Fischman (Arizona State University)
Associate Editors: David Carlson, Lauren Harris, Eugene Judson, Mirka Koro-Ljungberg, Scott Marley,
Iveta Silova, Maria Teresa Tatto (Arizona State University)

Cristina Alfaro San Diego State
University

Gary Anderson New York
University

Michael W. Apple University of
Wisconsin, Madison

Jeff Bale OISE, University of
Toronto, Canada

Aaron Bevanot SUNY Albany

David C. Betliner Arizona
State University
Henry Braun Boston College

Casey Cobb University of
Connecticut

Arnold Danzig San Jose State
University

Linda Darling-Hammond
Stanford University

Elizabeth H. DeBray University of
Georgia
Chad d'Entremont Rennie Center

for Education Research & Policy

John Diamond University of
Wisconsin, Madison

Matthew Di Carlo Albert Shanker
Institute

Sherman Dorn
Arizona State University

Michael J. Dumas University of
California, Berkeley

Kathy Escamilla University of
Colorado, Boulder

Yariv Feniger Ben-Gurion
University of the Negev

Melissa Lynn Freeman Adams
State College

Rachael Gabriel
University of Connecticut

Amy Garrett Dikkers University
of North Carolina, Wilmington
Gene V Glass Arizona

State University

Ronald Glass University of
California, Santa Cruz

Jacob P. K. Gross University of
Louisville

Eric M. Haas WestEd

Julian Vasquez Heilig California
State University, Sacramento
Kimberly Kappler Hewitt University
of North Carolina Greensboro

Aimee Howley Ohio University

Steve Klees University of Maryland
Jaekyung Lee SUNY Buffalo

Jessica Nina Lester
Indiana University

Amanda E. Lewis University of
Illinois, Chicago

Chad R. Lochmiller Indiana
University

Christopher Lubienski Indiana
University

Sarah Lubienski Indiana University

William J. Mathis University of
Colorado, Boulder

Michele S. Moses University of
Colorado, Boulder

Julianne Moss Deakin
University, Australia

Sharon Nichols University of Texas,
San Antonio

Eric Parsons University of
Missouti-Columbia

Amanda U. Potterton
University of Kentucky

Susan L. Robertson

Bristol University

Gloria M. Rodriguez
University of California, Davis

R. Anthony Rolle University of
Houston

A. G. Rud Washington State
University

Patricia Sanchez University of
University of Texas, San Antonio

Janelle Scott University of
California, Berkeley

Jack Schneider College of the Holy
Cross

Noah Sobe Loyola University

Nelly P. Stromquist University of
Maryland

Benjamin Superfine University of
Illinois, Chicago
Adai Tefera Virginia

Commonwealth University

Tina Trujillo University of
California, Berkeley

Federico R. Waitoller University of
Illinois, Chicago
Larisa Warhol

University of Connecticut

John Weathers University of
Colorado, Colorado Springs

Kevin Welner University of
Colorado, Boulder

Terrence G. Wiley Center

for Applied Linguistics

John Willinsky

Stanford University

Jennifer R. Wolgemuth University of
South Florida

Kyo Yamashiro Claremont Graduate
University



Introduction to the special issue

23

archivos analiticos de politicas educativas

consejo editorial

Editor Consultor: Gustavo E. Fischman (Arizona State University)
Editores Asociados: Armando Alcantara Santuario (Universidad Nacional Auténoma de México), Jason Beech,
(Universidad de San Andrés), Angelica Buendia, (Metropolitan Autonomous University), Ezequiel Gomez Caride,
(Pontificia Universidad Catélica Argentina), Antonio Luzon, (Universidad de Granada), José Luis Ramirez,

Claudio Almonacid
Universidad Metropolitana de
Ciencias de la Educacién, Chile

Miguel Angel Arias Ortega
Universidad Auténoma de la
Ciudad de México

Xavier Besalu Costa
Universitat de Girona, Espafia

Xavier Bonal Sarro Universidad
Auténoma de Barcelona, Espafa

Antonio Bolivar Boitia
Universidad de Granada, Espafia

José Joaquin Brunner Universidad
Diego Portales, Chile

Damian Canales Sanchez
Instituto Nacional para la
Evaluacién de la Educacion,
México

Gabriela de la Cruz Flores
Universidad Nacional Auténoma de
México

Marco Antonio Delgado Fuentes
Universidad Iberoamericana,
México

Inés Dussel, DIE-CINVESTAV,
México

Pedro Flores Crespo Universidad
Iberoamericana, México

Universidad de Sonora)

Ana Maria Garcia de Fanelli
Centro de Estudios de Estado y
Sociedad (CEDES) CONICET,
Argentina

Juan Carlos Gonzalez Faraco
Universidad de Huelva, Espafia

Maria Clemente Linuesa
Universidad de Salamanca, Espafia

Jaume Martinez Bonafé
Universitat de Valencia, Espafia

Alejandro Marquez Jiménez
Instituto de Investigaciones sobre la
Universidad y la Educacion,
UNAM, México

Maria Guadalupe Olivier Tellez,
Universidad Pedagégica Nacional,
México

Miguel Pereyra Universidad de
Granada, Espafia

Monica Pini Universidad Nacional
de San Martin, Argentina

Omar Orlando Pulido Chaves
Instituto para la Investigacion
Educativa y el Desarrollo
Pedagégico IDEP)

José Luis Ramirez Romero
Universidad Auténoma de Sonora,
México

Paula Razquin Universidad de San
Andrés, Argentina

José Ignacio Rivas Flores
Universidad de Malaga, Espafia

Miriam Rodriguez Vargas
Universidad Auténoma de
Tamaulipas, México

José Gregorio Rodriguez
Universidad Nacional de Colombia,
Colombia

Mario Rueda Beltran Instituto de
Investigaciones sobre la Universidad
y la Educaciéon, UNAM, México
José Luis San Fabian Maroto
Universidad de Oviedo,

Espafia

Jurjo Torres Santomé, Universidad
de la Corufia, Espafia

Yengny Marisol Silva Laya
Universidad Iberoamericana,
México

Ernesto Trevifio Ronzon
Universidad Veracruzana, México

Ernesto Trevifio Villarreal
Universidad Diego Portales
Santiago, Chile

Antoni Verger Planells
Universidad Auténoma de
Barcelona, Espafia

Catalina Wainerman
Universidad de San Andrés,
Argentina

Juan Carlos Yafiez Velazco
Universidad de Colima, México


javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/819')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/820')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/4276')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/1609')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/825')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/797')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/823')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/798')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/555')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/814')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/2703')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/801')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/826')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/802')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/1617')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/3264')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/804')
javascript:openRTWindow('http://epaa.asu.edu/ojs/about/editorialTeamBio/816')

Education Policy Analysis Archives 10l 26 No. 51

24

arquivos analiticos de politicas educativas

conselho editorial

Editor Consultor: Gustavo E. Fischman (Arizona State University)
Editoras Associadas: Kaizo Iwakami Beltrao, (Brazilian School of Public and Private Management - EBAPE/FGV,
Brazil), Geovana Mendonga Lunardi Mendes (Universidade do Estado de Santa Catarina), Gilberto José Miranda,
(Universidade Federal de Uberlandia, Brazil), Marcia Pletsch, Sandra Regina Sales (Universidade Federal Rural do

Almerindo Afonso
Universidade do Minho
Portugal

Rosanna Maria Barros Sa
Universidade do Algarve
Portugal

Maria Helena Bonilla
Universidade Federal da Bahia
Brasil

Rosa Maria Bueno Fischer
Universidade Federal do Rio Grande
do Sul, Brasil

Alice Casimiro Lopes
Universidade do Estado do Rio de
Janeiro, Brasil

Suzana Feldens Schwertner

Centro Universitario Univates
Brasil

Flavia Miller Naethe Motta
Universidade Federal Rural do Rio de
Janeiro, Brasil

Rio de Janeiro)

Alexandre Fernandez Vaz
Universidade Federal de Santa
Catarina, Brasil

Regina Célia Linhares Hostins
Universidade do Vale do Itajai,
Brasil

Alfredo Macedo Gomes
Universidade Federal de Pernambuco
Brasil

Jefferson Mainardes
Universidade Estadual de Ponta
Grossa, Brasil

Jader Janer Moreira Lopes
Universidade Federal Fluminense e
Universidade Federal de Juiz de Fora,
Brasil

Debora Nunes

Universidade Federal do Rio Grande
do Norte, Brasil

Alda Junqueira Marin
Pontificia Universidade Catdlica de
Sao Paulo, Brasil

Dalila Andrade Oliveira
Universidade Federal de Minas
Gerais, Brasil

José Augusto Pacheco
Universidade do Minho, Portugal

Jane Paiva
Universidade do Estado do Rio de

Janeiro, Brasil

Paulo Alberto Santos Vieira
Universidade do Estado de Mato
Grosso, Brasil

Fabiany de Cassia Tavares Silva
Universidade Federal do Mato
Grosso do Sul, Brasil

Anténio Teodoro
Universidade Lusofona

Portugal

Lilian do Valle
Universidade do Estado do Rio de

Janeiro, Brasil

Alfredo Veiga-Neto
Universidade Federal do Rio Grande
do Sul, Brasil



