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Abstract
The study presents the results of PIAAC measurements and focuses on teach-
ers as mediators of education and their achievements in literacy and skills in 
reading and writing at home and at work. Multiple regression analysis is used 
in the research to examine the influence of independent variables – earnings, 
age, gender and reading index – on the level of teachers’ literacy. Values of the 
coefficient of determination vary from 0.05 (Poland) to 0.23 (Belgium). The 
results are compared at the country level and show the position of Slovak teach-
ers in these measurements. Also, they highlight the most successful countries 
and point to the countries with positions similar to Slovakia. Based on the 
research findings, it can be stated that the higher level of literacy is associated 
with a higher level of writing and reading activities at work more than at home. 
An important finding is also the result that in all countries, the literacy level 
declines with age.
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Introduction

Reducing inequalities in learning outcomes is one of the major challenges of 
European policies. Fulfilment of this strategic goal is monitored by various inter-
national programmes such as PISA, PIRLS or PIAAC. The results of comparisons 
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in the programme PIAAC focusing on teachers, have become the basis of the 
presented study, because teachers can be considered one of the important elements 
in today’s knowledge economy. The teacher-student relationship is the most basic 
relationship in the process of education, and also a special kind of interpersonal 
and social relations, which is the key to students’ academic, social and emotional 
development (Li-Xu & Qi Yang, 2019). Education and investment in education 
increase participation in the labour market and that is why it is appropriate to 
analyze and compare results at the country level, look for differences in school 
systems or systems providing possibilities and opportunities for teachers in the 
given countries or regions.

Based on the current social and information situation, our study focuses espe-
cially on the reading literacy and reading-related skills. According to Yamin (2018), 
when teaching students it is important that teachers read. Reading is the main fac-
tor activating their knowledge. The reality today is that education and training sys-
tems worldwide are, to a greater or lesser extent, marked by inequalities – in access 
to quality education as well as in outcomes, assessment or the socio-economic 
inequality itself (Meroni et al., 2015, p. 314). The quality of teachers matters, since 
it is one of the most important school factors influencing students´ achievements, 
while also public investment in this sphere is indispensable. Although the teacher 
quality cannot be characterized precisely (Hanushek & Rivkin, 2006), teacher skills 
are closely associated with the productivity of education (Metzler & Woessmann, 
2012). Hanushek et al. (2014) also point to teachers’ cognitive skills that are impor-
tant factors explaining international differences in student performance.

Research Problem
The primary goal of this study is to analyze and determine dependencies 

between the level of teachers’ literacy, their reading and writing behaviours at 
home and at work and other indicators (gender, age, income). To fulfil the goal, 
the following 3 research objectives were defined:

1) Comparison of teacher literacy in international measurements
2) Comparison of literacy in occupations classified as professional
3) Evaluation of use of teachers’ reading skills

Research Focus
There is a number of studies dealing with analyses of PIAAC or PISA outcomes 

and their relationships, such as the one conducted by Meroni et al. (2015) who 
explain how much of the variation in student performance can be explained by 
teacher quality at the country level across OECD countries. The teacher quality has 
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been reviewed for a long time, and teachers have often been paid also based on 
these reviews, e. g. obtained education or years of experience. It is also well-known 
that teachers’ obtained education not always has an influence on students´ achieve-
ments (Rice, 2003; Goldhaber & Brewer, 2000). The presented research compares 
literacy of Slovak teachers with literacy of teachers in other countries, as well as 
Slovak teachers with other occupations in Slovakia. It is focused on teachers’ skills 
related to literacy according to the PIAAC assessment tool (in particular writing at 
home, writing at work, reading at home, and reading at work), and compares them 
among countries while focusing also on the skills-literacy relationship. Last but 
not least, it analyzes Slovak teachers and compares their performances by gender, 
age and earnings.

Methodology of research

PIAAC is one of the international assessment studies using standardized per-
formance tests to measure cognitive skills in adults from 16 to 65 years of age, 
while assessing also the use of the skills in personal and professional life. The 
study involves more than 150 thousand adults from 24 countries of the world. 
PIAAC examines three cognitive skills – literacy, numeracy and problem solving 
in technology-rich environments (PSTRE). The PIAAC survey data are accessible 
to the public, but their analysis is considerably limited by available analytical 
tools allowing taking into account the complex design of the study. The unbiased 
estimate of persons´ skills across the population uses the approach based on plau-
sible values combining techniques of the item response theory (IRT) and latent 
regression (Caro & Biecek, 2017). The proficiency achieved by respondents in each 
of the three domains is measured on a 0 to 500-point scale with the standard 
deviation of 100 points, and the continuous scores can be converted to the level 
of skills (from less than 1 to 5 for literacy and numeracy and from less than 1 to 4 
for PSTRE) (Feinberg et al., 2019). Ten plausible values and 80 individual replicate 
weights are used for the PIAAC scores in each skill.

In 2004, OECD came with the initiative to create a module on requirements 
of generic work skills for direct assessment of skills (literacy, numeracy, PSTRE). 
The module was named Job Requirements Approach (JRA). In JRA, working 
respondents were asked to indicate the level of skills required for performance 
of their current work, in several skill domains. The basic idea was that working 
respondents report qualification requirements of their occupation (OECD, 2016). 
Overall, 12 scales (indices) were constructed, of non-cognitive skills used at work 
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and outside of work, out of which four relate to literacy (two scales of reading 
behaviour: READHOME, READWORK, and two scales of writing behaviour: 
WRITHOME, WRITWORK). Each of these skills is measured on a scale where 
the median is 2 and the standard error of estimate is 1. Values of the indices for 
respondents are estimated using the IRT method, in particular the generalized 
partial credit model (GPCM). Its estimates are based on respondents‘ answers 
using 5-point Likert scle.This scale reflects the way they perform the activities – 
writing behaviour: writing letters/memos/emails, writing articles for newspapers/
magazines, writing reports, filling in forms; and for reading behaviour and reading 
behaviour: reading directions or instructions, reading articles in newspapers/
magazines/information bulletins, reading articles in journals/publications, reading 
books/fiction/non-fiction, reading manuals/reference materials, reading bills/ 
invoices/ bank statements/ financial reports, reading diagrams/ maps/ schematics 
(von Davier et al. 2016).

Sample of Research
For the purpose of the study, we have decided to use mostly respondents’ 

occupations according to the classification ISCO2008 where all those under the 
ISCO code 23 are defined as teaching professionals. They include the range of 
teachers from elementary schools to universities. The two-digit code beginning 
with the digit 2 includes professionals, in particular: 21 – Science and Engi-
neering Professionals (SEP), 22 – Health Professionals (HP), 23 – Teaching 
Professionals, 24 – Business and Administration Professionals (BAP), 25 – 
Information and Communications Professionals (ICP), 26 – Legal, Social and 
Cultural Professionals (LSCP).For many countries, the three-digit or four-digit 
ISCO classification that would allow distinguishing among elementary school, 
secondary school and higher education institution or university teachers is not 
available.

Sizes of research samples of the countries the study works with below, consist of 
countries participating in the first round of the survey carried out in 2011 – 2012 
(OECD, 2013) whose ISCO2 classification is available in PIAAC, i. e. the following 
countries: Belgium, Czech Republic, Denmark, France, Germany, Ireland, Italy, 
Japan, Korea, Netherlands, Norway, Poland, Russian Federation, Slovak Republic,-
Spain, Sweden, United Kingdom (England), USA. Participation of teachers ranges 
from 3.0% (N = 185) in Japan to 7.3% (N = 643) in Denmark 7.4% (N = 643) 
(Meroni et al., 2015).

Statistical calculations were conducted with the program R (R Core Team, 
2018), the package intsvy (Caro & Biecek, 2017).
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Results of Research
The first important information regarding the focus of the study is the com-

parison of teachers’ level of literacy on an international scale. In the ranking of 18 
countries of the world, Japan holds the highest position (M = 317.8; SD = 32.3), 
followed by the Netherlands (M = 307.7; SD = 36.9) and Norway (M = 302.5; SD 
= 36.4). Slovakia is down to 16th position (M = 286.8; SD = 32.3), followed only by 
the Russian Federation (M = 280.4; SD = 39.7) and Italy (M = 275.4; SD = 40.1).

Literacy in occupations classified as Professional
From among six categories of professionals, teachers do not achieve the highest 

level even in one country. The best, this in the third position, are teachers in the 
CzechRepublic, Ireland, Japan, France and Sweden.

Comparison of earnings, this monthly salaries excluding bonuses (EARNMTH) 
in professional occupations, shows that teachers have the lowest earnings even in 
eight countries (Czech Republic, Denmark, Italy, Norway, Poland, Russian Feder-
ation, Slovak Republic, United Kingdom), and the best earnings, specifically the 
third place, in Japan. Spearman’s correlation coefficient between the mean level of 
literacy and the mean level of earnings for professional occupations has a negative 
value in the Slovak Republic (rS = – .02, p = .872) and Spain (rS = – .08, p = .957), 

Figure 1. Graphic summary of mean scores and standard errors of estimates in teachers’ 
literacy across countries
Source: Authors, 2020
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but its value is positive in the other countries, this beginning with Italy (rS = .02, 
p = .953), United Kingdom (rS = .14, p = .787) up to Denmark (rS = .82, p = .040) 
and the Netherlands (rS = .88, p = .018).

Assessment of the use of teachers’ readingskills
In terms of the level of reading and writing skills required by the teaching pro-

fession in the participating countries, USA take the first place in all four domains, 
and Germany the second in three domains (writing at home, reading at work 
and reading at home). The last place in all four domains is taken by the Russian 
Federation. Japanese teachers with their use of reading and writing skills are in 
the bottom third of the ranking (16th place and 14th place), and at the top of the 
ranking (3rd place) only in writing at work. Slovak teachers, on the contrary, are in 
the fourth position in reading at home. In writing and reading at work, they place 
in the bottom part of the ranking (15th and 17th place).

Multiple regression analysis
Multiple regression analysis has been used to examine the influence of inde-

pendent variables, this specifically teachers’ earnings (EARNMTH), the use of 
reading and writing skills (READWORK, WRITWORK, READHOME, WRITH-
OME) at home and at work, age and gender. Since PIAAC survey does not use 

Figure 2. Graphic summary of mean scores and standard errors of estimates in literacy 
of professionals (according to ISCO) in various countries
Source: Authors, 2020
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the same replication schemes for all countries, it is not possible to construct one 
regression model for the whole dataset. A regression model is estimated for each 
country (except for USA, Sweden and Germany for which there are no data about 
earnings in the PIAAC dataset). For the sake of clarity of the result presentation, 
the estimated regression coefficients and their standard errors are depicted 
graphically in Figure 3. It is true especially for Slovak teachers that none of the 
considered independent variables is statistically significant: gender (β = 6.52, p = 
.478), age (β = -0.39, p = .222), EARNMTH (β = 0.01, p = .352), READHOME (β 
= -3.26, p = .596), WRITHOME (β = -0.12, p = .976), READWORK (β = 2.53, p = 
.638), WRITWORK (β = 5.28, p = .246).

Regression coefficients of the variable age are negative for all countries except 
for the Russian Federation, while statistically significant in nine of them (Belgium, 
Czech Republic, Denmark, Spain, France, Japan, Korea, Netherlands and Norway). 
Literacy scores in terms of gender are statistically significant (β = -29.96, p = .016) 
only in the Russian Federation. In five countries (Slovak Republic, Spain, France, 
Italy and Korea), female teachers achieve higher literacy scores than male teachers. 
Regression coefficients of earnings (EARNMTH) are positive for all countries 
except for Norway(β = -0.01, p = .865), but statistically significant only for Spain, 
Italy, Korea and the Netherlands. Indices of reading at work – READWORK are 
positive for most countries (Belgium, Denmark, France, Ireland, Korea, Nether-
lands, Poland, Slovak Republic), but statistically significant only for Spain (β = 
9.32, p = .001). Indices of reading at home – READHOME are negative only in 
three countries (United Kingdom, Poland and Slovak Republic), statistically signif-
icant only for Ireland (β = -15.81, p = .017). Regression coefficients for indices of 
writing at work – WRITWORK are positive in five countries (France, Italy, Japan, 
Poland, Slovak Republic), but statistically significant only for Belgium (β = -9.21, p 
= .021). Regression coefficients for indices of writing at home – WRITHOME are 
positive in six countries (Belgium, Denmark, France, Norway, Netherlands, United 
Kingdom), but not statistically significant in any of them. 

Figure 4 gives account of Slovak teachers. When reading at home – READ-
HOME, Slovak teachers most frequently read letters, memos, emails (51.4%), and 
newspapers and magazines (51.4%). Letters, memos, emails (47.4%) stand out on 
a daily basis also when reading at work – READWORK. At least once a week, 
their reading at work includes journals and publications (40.6%). Generally 
speaking, Slovak teachers read more than they write.It is interesting that they do 
not write articles either at work or at home – articles (WRITHOME 0%, WRIT-
WORK 1.1%). Most of them write letters, memos and emails daily (WRITHOME 
40.6%,WRITWORK44.6%).
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Discussion

The starting point of this research is Slovak teachers ranking in literacy as low 
as 16th among 18 countries and the comparison of Slovak teachers’ non-cognitive 
skills within the reading skill, where they do not excel in any of the skills. Reasons 
for the bad position in the international comparisons can be seen in various areas. 
The research concentrates on one of the key factors influencing the performance, 
which is the salary. The expected result is that teachers with a higher level of liter-
acy have higher earnings (it is true in all countries except for France and Ireland). 
However, there is an unanswered question worth further research, whether it is not 
exactly the earnings that move „smart” teachers (thus those with a higher literacy 
level) to other occupations, since underfunding education is a long-term problem 
for Slovakia.

It is evident from the research by Uhrínová and Tirpák (2020, p. 56) that the 
growing problem of European education systems is the shortage of teachers, 
especially in some subjects and in certain regions. In some countries, the aging 

Figure 5. Intensity of specific reading and writing activities of Slovak teachers at work 
and at home
Source: Authors, 2020
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teacher population and the perception of the overall low prestige of the teaching 
profession may increase the pressure on education systems. The decline itself of 
the prestige of the teaching profession may be caused by increasing bureaucracy, 
not only in Slovakia, which is associated with performance of this profession, or 
relatively low salaries in comparison with salaries in other intellectual professions. 
Ibrahim& Zaatari (2019) in their case study also assume that nowadays, schools 
are increasingly driven by achievement and standardized assessments. The whole 
educational experience becomes mechanized, and the nurturing and social dimen-
sions become unimportant.

The comparison of teachers with other professions from among six professions 
categorized as „professionals” (according to ISCOIC) is also interesting. Teachers 
are in the last place in the level of literacy, this not only in Slovakia; the picture 
of Slovakia, however, is complemented by the fact that Slovak teachers have the 
lowest salaries of the given professions.

There are some research reports analyzing and comparing results of PIAAC and 
PISA measurements, thus looking for dependencies of the relationship between 
the quality of the teacher (or his/her results) and the quality of students (or their 
results) (Lundetrae at al., 2014; Cortina, 2015). The teacher – child relationships 
influence child development to such an extent that not only a child’s academic 
performance, but liking of school as such, work habits, social skills and behaviour 
depend on this relationship. This relationship cannot be a business relationship 
(trading one thing for another) but must be pedagogical (Abun & Magallanes, 
2018).

Conclusion

This study focuses on the comparison of the level of literacy and related 
non-cognitive skills at the country level, with the focus on Slovakia having long 
lagged behind in international measurements. Using several statistical analyses, the 
study presents Slovak teachers’ positions in comparison with other professionals. 
An interesting finding is that in Slovakia, female teachers’ literacy is higher than 
male teachers’ literacy (288 vs. 284) (in most countries, the higher literacy level 
is achieved by men). An important indicator, analyzed especially because of the 
social situation in Slovakia, appears to be the teacher salary which is one of the 
key problems in the education system. Teachers with a higher level of literacy have 
higher earnings. This model applies to all countries except for France and Ireland. 
Teachers have the lowest salaries among the selected professions not only in 
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Slovakia but also in other seven countries. Such results allow for further research 
focused on the influence of the salary amount and teacher quality.

The result that can be considered a good predisposition for further research 
is the finding that Slovak teachers have a high level of reading at home; on the 
contrary, they are in the bottom part of the ranking in writing and reading at work. 
Thus, the question for further research is why it is the skill at home that Slovak 
teachers are better at when compared with other aspects of literacy. So far it can be 
assumed that schools, as all institutions in this country, have many administrative 
duties, which teachers perform at home.

The fact that teachers‘ reading and writing behaviours are self-reported only, 
thus some items may not be objective, may be considered to be the limitation 
of this research. Furthermore, the latest gathered data are from 2017 therefore 
it would be ideal to carry out the same research in near future and follow up the 
development of teachers’ reading and writing skills over time.

Teachers’ literacy is a very crucial thing in education and the education system, 
and it needs to be paid constant attention aiming at pointing out to shortcomings 
in weaker countries and looking for inspirations in countries that excel.

This work was supported by the Agency for Research and Development under the Agree-
ment No. APVV-17-0071 and the Scientific Grant Agency of the Ministry of Education, 
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