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ABSTRACT

The article deals with one of the contextual aspects that plays an important role in
understanding the factors affecting modern reading literacy - the association of the
information and communication technologies (ICT) use patterns with the students’ literacy
achievement. The relationship between the use of ICT and student achievement in reading
literacy and the trends of overall development of achievement in reading literacy have been
analyzed by using Latvian data from IEA PIRLS and OECD PISA studies. The research question
is: How is the usage of ICT linked to the reading literacy achievement of students? The main
results of the study show that there is a negative relationship between student achievement
in reading and ICT use at school and at home in Latvia. Therefore it can be concluded that
the role of technology in the field of general education might be heavily overrated or its
full positive potential might be much harder to be meaningfully implemented in students’
everyday learning activities as it seems at the first glance. Equipping a child and/or a teacher
with huge amount of different ICT tools and letting them be is not the right approach if an
excellence in education is what we are all heading to.
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Introduction

In this article the data from the IEA (International Association for
the Evaluation of Educational Achievement) PIRLS study (the Progress in
International Reading Literacy Study) and the OECD (the Organisation
for Economic Co-operation and Development) PISA study (Programme for
International Student Assessment) about students’ reading achievement in
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correlation with their reported frequency of the usage of ICT at home and
at school environments are analyzed and compared.

IEA PIRLS is an international reading literacy study which is composed
of a reading comprehension test for 4% grade students followed by a
student questionnaire and accompanied with parent, teacher and school
questionnaires to help to gather not only the achievement data but also
as much context information as possible along with the test results. This
approach of large scale studies covers up an enormous field of information
to be used in evidence-based educational research and policy. PIRLS
is conducted every 5 years since year 2001 and usually the size of a re-
presentative sample in each participating country is around 4000 students.

OECD PISA also is worldwide study which measures performance of
15-year-olds in the fields of reading, math and science. OECD PISA study
also exploits context questionnaires along with the testing. Since 2000 PISA
study is repeated every 3 years.

Since both - the PIRLS and the PISA study deal with students’
achievement in reading, definitions of reading literacy used by each of the
studies are provided. The definition of reading literacy driving the PIRLS
2016 cycle is as follows:

“Reading literacy is the ability to understand and use those written
language forms required by society and/or valued by the individual.
Readers can construct meaning from texts in a variety of forms. They read
to learn, to participate in communities of readers in school and everyday
life, for enjoyment.” (Mullis & Martin, 2015, p. 12).

In PISA 2015 a definition of reading literacy was rather similar:

“Reading literacy is understanding, using, reflecting on and engaging
with written texts, in order to achieve one’s goals, to develop one’s
knowledge and potential, and to participate in society.” (OECD, n.d.).

Reading literacy is a complex cultural and social phenomenon that has a
profound impact on our lives, both at the individual and at the community
level.

In general, this skill should be discussed in various dimensions (Knaflic,
2012):

+ Linguistic,

+ Cognitive,

« Social and cultural,

+ Developmental,

+ Educational.

Taking into account the place and role of reading in the development,
growth and living of each person, the IEA and the OECD research programs
(IEA PIRLS, OECD PISA) have been focusing on various aspects of read-
ing literacy for more than 20 years, including context factors that could
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be related to reading literacy achievement among different age students
(Leino, 2014; OECD, 2005; OECD, 2015). In this article the authors draw at-
tention to one of today’s very topical issues related to reading literacy — the
relationship between the use of information and communication technology
(ICT) and the reading literacy achievement of students in general education.

The use of computers in the teaching process is based on a variety of
grounds, including the need to provide students with the opportunity to
become full members of today’s digitalized society who have the necessary
digital competence to successfully compete in the labor market. For teachers,
the extensive use of ICT at school makes it possible to try and implement
a new teaching methodology. For these reasons, significant resources
are being allocated in many countries of the world for the purchase of
computers, the Internet and software for school purposes. However, as
illustrated by the results of the IEA PIRLS and OECD PISA studies, schools
and education systems as a whole have not been as effective in capturing
the potential of ICT as it could have been expected.

The beginning of the 80’s of the last century was a time when the world
was increasingly focused on the rapid development of modern technology and
its growing influence on various areas of society’s life, including education.
Integrating ICT in education is a complex process that involves both changes
in teacher education and the changes in the content and goals of teaching,
and the provision of special infrastructure in educational institutions. Given
the complexity of the integration process, the uncertainties about the
effectiveness of ICT use in learning and the need for research on innovative
ICT-related pedagogy, between the years 1990 and 2006, the IEA organized
and implemented a number of full-scale, detailed research on the integration
of modern technology and its role in general education schools as well as
the study of various methodological and didactic aspects related to the use
of ICT in training (COMPED (Computers in Education Study), SITES (Second
Information Technology in Education Study) and SITES 2006) (Pelgrum,
Plomp, 1991; Pelgrum, Anderson, 2000; Pelgrum, Janssen-Reinen, Plomp,
1993; Grinfelds, Kangro, 1996). At least two major studies on ICT education
should be noted in the period to 2015: International Report ICILS (Fraillon,
et al., 2013) issued by IEA in 2013 and European Commission Survey on
ICT in Education, 2013 (European Commission, 2013).

Methods and results

All data on student achievement in reading literacy used in this section
is derived from public databases of the international studies of IEA PIRLS
and OECD PISA. Standard error calculations were performed according to
an internationally accepted methodology (see for example, Martin, M. O.,
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Mullis, I. V. S., & Hooper, M., 2017). All differences of achievement
regarding different groups of students and contextual factors presented in
tables were statistically significant. One of the contextual factors of these
studies was the use of information and communication technology habits
and their possible links with the achievements in reading literacy (Ozola,
2017; Geske, Ozola, 2007; Geske, et al., 2015).

In both studies student surveys included questions about how often
computers were used. In the IEA PIRLS 2016 study 4™ grade students were
asked how often they use computer at home and at school (see Figure 1).

Figure 1. A student questionnaire item about the frequency of computer use
from the IEA PIRLS 2016 study

The Latvian students’ answers to this question were summarized, linking
them with the average reading literacy achievement. The study found that
the increased use of computers both at home and at school was associated
with lower average achievement in reading literacy (see Table 1).

It should be noted that the negative link was more pronounced in
terms of computer use at school: the students who replied that they used
computers at school every day, had 32 points lower average reading literacy
result than those who said that they did not use computers at school.

The more frequent use of the computer at home was also associated
with lower average achievement, but the difference was less pronounced -
for the students who replied that they use computer at home every day,
the average score in the reading literacy test was 15 points lower than for
those students who said that they did not use the computer at home at all.

Contrary, when students’ access levels of digital devices at home are
analyzed in the context of reading literacy achievement, results show that
higher access to devices is associated with higher average achievement
score in the PIRLS test (Mullis, Martin, Foy, Hooper, 2017). According
to (Martin, Mullis, Hooper, 2017), those children whose parents reported
having computer/tablet and internet connection along with 7 or more
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Table 1. The average achievement in reading comprehension of Latvian
4™ grade students in relation to the frequency of use of computers
at home and at school (IEA PIRLS 2016)

Frequency of computer use and average Achievement dif-
Computer achievement (Latvia; IEA PIRLS 2016 reading test) | forence between
use Never or | Once or Once or | Every day or | answer catsgones
almost twice a twicea |almost every| — NEVEI... anfl;
never month week day every day...
At home 567 572 563 552 -15 points
At school 567 565 550 535 -32 points

digital devices and a digital device for reading both for parent and a child,
were fitted in the high index category. The average reading achievement of
Latvian students in this category was 572 score points. The medium access
category included children whose parents responded that they have a
computer/tablet or an Internet connection, 4-6 digital devices and a digital
device for reading either for parents or children. The average reading
literacy score of pupils in this index category in Latvia was 556 points
which is significantly lower than in the high access index category. And
pupils who did not have a digital device for reading, computer/tablet or
internet at home and whose family only had up to three digital devices in
the household, were assigned to the index category of low access to digital
devices at home. In Latvia the average PIRLS score of this index group
could not be estimated because there were almost no students who fitted
in the low access index category. The same pattern where a higher access
to digital devices at home was associated with higher students’ reading
literacy scores was found in all PIRLS 2016 countries.

In this case the positive relationship between access to digital devices
at home and reading literacy results in PIRLS can very well be attributed
to the socio-economic status of the family. It has been well proven that the
socio-economic situation of the family is the strongest factor influencing
student achievement (Papanastasiou, Paparistodemou, 2007; Tinklin, 2003;
Johansone, 2009).

Many studies have shown that various proxy measures of social class
(usually referred to as socio-economic status, or SES), such as mother’s
education, parents’ education, articles or books in the home, are correlated
with students’ academic achievement (Carnoy, et al., 2013). Researchers
(Papanastasiou, Paparistodemou, 2007) claim that it is a well-known fact
that students’ SES influences their learning achievement at school. There
are proofs of learning performance correlating with social advantages found
in econometric research as well (Entorf, Minoiu, 2004). So, the availability
of digital devices at home has to be perceived solely as an indicator of
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family SES and the fact of owning a wide range of ICT devices cannot help
to predict a purposefulness of its usage and capacity of raising students’
reading literacy.

In the OECD PISA study, since the first cycle in the year 2000, survey
respondents - fifteen-year-olds in general education also had to respond to
a number of questions related to the use of information and communication
technology, including the length of time students use computers at school
and at home, and the use of different peripherals, Internet etc. In this paper,
authors drew attention to just a few of the factors mentioned above and
their possible association with student achievement in the reading literacy
domain of the OECD PISA test.

The Latvian students’ achievements in reading skills in the OECD PISA
2009-2015 cycles were negatively related to the frequency of use of ICT at
school (see Table 2). The average reading achievement of 15-year-olds who
“rarely or totally not” used computers at school was by 68 points higher
than for students who used computer at school “often or every day”.

Table 2. The frequency of use of ICT in school and the average
achievement of Latvian students in the OECD PISA 2015 test

The frequency of ICT use in school and the average
) ) achievement of Latvian students
Reading literacy part of in the OECD PISA 2015 test

OECD PISA test
Never or hardly Sometimes Frequently or
ever every day
Reading 506 480 438

The OECD PISA 2009 survey found similar results in relation to the
average student achievement in reading and computer use at school (see
Table 3).

Table 3. Average achievement of Latvian students in reading, mathematics
and science depending on the intensity of computer use at school
(OECD PISA 2009)

School subiect Duration of computer use in the Average performance in
) subject within a study week OECD PISA 2009
None 494
1-30 minutes 477
Latvian language*
31-60 minutes 439
More than 60 minutes 431

* If the student participated in the survey using the Russian language, the wording
here was “Russian language”.
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The result was similar also in other countries participating in the OECD
PISA study, such as Germany, Greece, Japan and Korea. Overall, more
intensive use of computer at school in about half of the research countries
was associated with lower student achievement not only in reading but
also in other areas of the test content (mathematics and science). Why is
this happening? An unequivocal answer cannot be given, as the education
systems of the countries are different, and the ICT use strategy is different.

Discussion and conclusions

Neither IEA PIRLS nor the OECD PISA study did a detailed and thorough
study of the various uses of ICT in a general education school.

The IEA PIRLS study did not focus in detail on ICT use and reading
literacy, as the student questionnaire contained only three questions about
computer use at school and at home.

Students’ questionnaires of OECD PISA in all cycles, from 2000, included
a wider ICT module with 10 to 15 questions on various computer, peripheral,
Internet, and software habits at school and at home. Considering that the
inclusion of the ICT question module in the survey was not mandatory, a
detailed analysis of ICT usage and achievement commitment was not put
forward as the main task of the study.

It must be admitted that the IEA PIRLS and OECD PISA research on the
use of ICT and the Internet is slightly superficial, but they indicate that
there is no positive relationship with the more intensive use of ICT and
reading achievement for students from grade 4 to grade 9.

In general the relationship between the use of ICT and students’
reading achievement is not unequivocal. As stated by Tse, Lam, Loh, and
Cheung (2017, p. 4-5) “as for the use of computer software or Internet
materials in reading lessons, analysis of the evidence gathered in PIRLS
2016 is not sufficiently comprehensive to establish with certainty whether
more extensive use of information and communications technology (ICT)
in lessons was definitely associated with higher literacy attainment”. The
researchers from Hong Kong also concluded that teachers seem to need
more support in using computer hard and software to facilitate students’
high-level reading strategy development (Tse, et al., 2017).

This conclusion is totally in-line with what has been found as the result
of the analysis presented in this paper. It is clear that Latvian teachers
definitely need well targeted support and methodological advice on how
to use computers meaningfully and fruitfully in the process of learning and
especially in the process of learning to read during all stages of general
education.
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In both the OECD PISA and the IEA PIRLS study, more intensive
computer use at school is associated with lower reading performance. It
may be explained in one of the following ways, however, without further
research, one cannot safely assert which ones are relevant and which are
the less important:

+ The strategy of the teaching process envisages more intensive work

with computers for students whose achievement is lower,

+ To students with lower achievement working with computers takes a

relatively longer time,

+ A longer time at a computer can be a demotivating factor in learning.

Taking into account that similar results were also obtained in the
OECD PISA study cycle 2006, it can be argued that the integration of ICT
in education and the methodology of computer use in general education
schools is not sufficiently substantiated and elaborated. These results
require a serious reflection on issues related to the use of ICT in the learning
process, as it cannot be considered appropriate to use intensive computer
and Internet-based methodology in the school associated with a decline in
achievements in such important learning areas as reading.

Therefore, it should generally be acknowledged that the three OECD
PISA cycles found that the increase in intensive use of computers at school
is not related to student achievement growth in any of the content areas
of the study, including reading. This raises the important issue of ICT
integration in education: How can computer use improve the learning
process by creating the added value of directly using ICT? This is confirmed
by OECD Education Director A. Schleiher’s saying that “school technology
has raised too many false hopes” (Coughlan, 2015).

Summary

+ The OECD PISA research data on ICT infrastructure and usage shows
that schools and education systems as a whole have not been as effective
in attracting technology potential in the learning process as they could
have been expected.

» The significant amount of investment in ICT infrastructure does not
meet our expected impact of ICT use in general schools.

+ The results of the OECD PISA and IEA PIRLS studies showed negative
relationship between student achievement in reading and ICT use at
school and at home. Therefore, the added value associated with ICT
usage at school is currently not ensured in the learning process.
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