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This special issue of Edukacja is devoted to the analysis of large-scale assessments (LSAs), which play a vital role in monitoring
and comparing educational outcomes across populations, contexts, and time. LSAs provide education researchers and policy-
makers with an indispensable resource, offering robust empirical data to diagnose systemic challenges, identify inequalities,
and design targeted interventions. The volume showcases contributions based on both international LSA programs—such as
PISA (Programme for International Student Assessment), TIMSS (Trends in International Mathematics and Science Study),
PIAAC (Programme for the International Assessment of Adult Competencies), TALIS (Teaching and Learning International
Survey) and ICCS (International Civic and Citizenship Education Study)—as well as national-level assessments inspired by
international large-scale assessment, such as TICKS (Tests for International Comparisons of Knowledge and Skills). Whether
coordinated by organizations like the OECD or the IEA or developed within individual countries, these studies offer comple-
mentary perspectives on learners’ knowledge, skills, attitudes, teachers’ views and practices, and the learning environments.

The included articles reflect a rich diversity of research questions, target groups, and analytical strategies employed
in LSA-based research. Analysing TICKS 2021, Wrona and Gajderowicz (2023) demonstrate how high school students adjust
their learning preferences and classroom expectations as they approach high-stakes exams. Their findings show that students
nearing exams prioritize structured and teacher-led instruction, dedicating more time to in-person learning, which suggests
heightened efficiency-seeking behaviour under exam pressure.

Another contribution, by Chyl-Tanas$ (2023), utilizes PIAAC data to identify risk factors associated with low reading
proficiency among adults. The study’s findings highlight the significance of educational attainment, early home literacy
environments, and the unique challenges adults encounter in everyday reading. Based on these results, a screening approach
is proposed to detect those at risk, highlighting the urgent need for targeted adult learning strategies.
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Pagliarani’s (2023) study, which used TIMSS 2019 data from eight Balkan countries, focuses on bullying, socioeconomic
status, and student confidence. The article reveals that students exposed to bullying benefit particularly from higher
confidence and supportive backgrounds, whereas systemic school-level variables seem less predictive. Based on these
findings, the study emphasizes the importance of personalized, student-centred interventions in conjunction with broader
school improvement efforts.

Drawing on data from the International Civic and Citizenship Education Study (ICCS 2022), Wasilewska (2023) examines
the environmental attitudes and behaviours of Polish eighth-grade students. The study confirms significant gender differen-
ces, indicating that girls have more pronounced pro-environmental orientations. Findings further show that civic knowledge
is a strong predictor of engagement on behalf of environmental protection, while the effects of socioeconomic background
are more nuanced. The results suggest that education for sustainability must go beyond fear-based messaging and instead
cultivate a sense of agency and responsibility, especially among boys and disadvantaged groups.

The contribution of Kazmierczak, Weremiuk, and Bulkowski (2023) analyses the performance of Polish students in the
creative thinking assessment introduced in PISA 2022—the first large-scale international measurement of this competency.
Their item-level quantitative analysis identifies specific task types where Polish 15-year-olds, despite overall strong results,
scored statistically lower than their OECD peers. These include tasks requiring idea fluency and contextual understanding in
social problem-solving scenarios. The findings point to areas where targeted curricular adjustments could further enhance
students’ creative potential.

The issue also features an analysis by Sitek and Bielecki (2023) of career expectations and readiness among Polish ado-
lescents. Using PISA 2022 data, the study finds notable misalignment between students’ aspirations and educational tracks,
particularly in vocational education. Socioeconomic status, parental involvement, and mathematics performance are key
determinants of this alignment, while the effects of formal career guidance appear to be limited. The authors advocate better-
-targeted support to reduce inequalities and foster more informed youth decision-making.

Finally, the issue concludes with a secondary analysis of TALIS 2018 data from six Central and Eastern European
countries. Paczuska and colleagues (2023) investigate the relationship between school climate, socioeconomic context,
teacher job satisfaction, and occupational well-being.. The findings highlight the crucial role of relational and organizational
factors in promoting teacher retention and well-being. The elements of school climate—particularly participatory leadership,
collegial relations, and classroom dynamics—in shaping teacher satisfaction and well-being. Disciplinary problems were a key
driver of elevated stress levels, which in turn reduced job satisfaction. By contrast, school socioeconomic status showed only
minimal effects.

The articles in this issue reflect the growing methodological sophistication in large-scale assessment research. Authors
draw on a wide array of analytical strategies, including discrete choice experiments (Wrona and Gajderowicz, 2023), predictive
modelling (Chyl, 2023), multilevel mixed-effects models (Pagliarani, 2023), regression and categorical data analysis (Wasilew-
ska, 2023), mixed-methods (Kazmierczak et al., 2023), and various applications of structural equation modelling—including
multigroup alignment modelling (Bielecki and Sitek, 2023; Paczuska et al.,, 2023). This diversity highlights the expanding
toolkit available to researchers working with complex educational data, reinforcing the need for more nuanced, theory-driven,
and context-sensitive approaches.

The contributions demonstrate how large-scale assessment data, whether gathered at the national or international level,
can be utilized not only to track trends and identify disparities but also to gain meaningful insights into students’ attitudes,
preferences, and aspirations. The methodological developments enhance the interpretability of findings but also broaden
the potential for informing evidence-based policy across diverse educational systems. These studies reinforce the importan-
ce of large-scale assessments as a vital component of evidence-based education policy and practice. Additionally, they raise
important questions about data interpretation, comparability, and the complexity of educational outcomes.
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Abstract

This paper reveals how students’ preferences for learning strategies covering different dimensions of the learning process,
including mode of delivery, assessment, individual learning practices, and class organization, change over the time left until
high-stakes exams are taken. We used data from the TICKS 2021 study covering high school students’ preferences. Results show
that the anticipation of upcoming high-stakes exams impacts students’ preferences for learning strategies and classroom organi-
zation. As the exam date approaches, students increasingly prioritize effective learning methods, although not all the differences
revealed in class organization attributes were found to be statistically significant. Secondary school students taking exams in the
survey year indicated that they would devote an additional 3.9 hours per week to in-person learning over remote. Those with
exams the following year would commit just 0.15 extra hours, while students with exams two years away would forgo 0.4 hours
of free time to choose remote over in-person classes. Students closest to their exams were also willing to sacrifice twice as much
free time to avoid group work and attend teacher-led classes compared to those with one more year left, and over three times
more than those with two more years remaining. Notably, their preferences regarding external factors, such as the organization
of classes, were more likely to shift than their preferences for their own learning practices.

Keywords: Students’ preferences, discrete choice experiment, high-stakes exams, learning strategies.

Nadchodzgce egzaminy koricowe sktaniaja studentow do wyboru
skutecznych strategii nauki oraz organizacji pracy w klasie

Streszczenie

Artykut przedstawia, jak preferencje ucznidow dotyczace strategii uczenia sie, obejmujace rézne aspekty procesu edukacyj-
nego, takie jak sposob dostarczania tresci, ocena, indywidualne praktyki uczenia sie oraz organizacja zaje¢, ulegajg zmianie
w miare zblizania sie do egzaminéw koricowych. Wykorzystano dane z badania TICKS 2021, ktére obejmowato preferencje

©Instytut Badan Edukacyjnych
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ucznidw szkot srednich. Wyniki pokazujg, ze perspektywa nadchodzacych egzamindw wptywa na preferencje uczniow w zakre-
sie strategii uczenia sie oraz organizacji zaje¢, cho¢ nie dla wszystkich atrybutéw organizacji klasowej ujawnione rdéznice sg
statystycznie istotne. W miare zblizania sie terminu egzamindw uczniowie coraz bardziej skupiajg sie na efektywnych meto-
dach nauki. Uczniowie, ktorzy przystepowali do egzamindéw w roku badania, pos$wieciliby dodatkowe 3,9 godziny tygodniowo
na nauke stacjonarng w poréwnaniu do zdalnej. Ci, ktorzy mieli egzaminy w kolejnym roku, poswieciliby jedynie 0,15 dodat-
kowej godziny, natomiast uczniowie, ktérym zostaty dwa lata do egzamindw, zrezygnowaliby z 0,4 godziny wolnego czasu,
wybierajac nauke zdalng zamiast stacjonarnej. Uczniowie najblizej egzamindow sg réwniez sktonni poswieci¢ dwa razy wiecej
wolnego czasu, aby unikac pracy grupowej i uczestniczy¢ w zajeciach prowadzonych przez nauczyciela, w poréwnaniu do tych,
ktdrzy majq przed sobg jeszcze jeden rok, oraz ponad trzy razy wiecej niz ci, ktdérzy majg dwa lata do egzaminoéw. Co istotne,
wieksze prawdopodobienstwo zmiany majg preferencje uczniow dotyczace czynnikdw zewnetrznych, takich jak organizacja
zaje¢, niz preferencje dotyczace ich wlasnych praktyk uczenia sie.

Stowa kluczowe: Preferencje uczniéw, eksperyment wyboru dyskretnego, egzaminy o wysokiej stawce,
strategie uczenia sie.

1.INTRODUCTION

As students’ motivation levels fluctuate, influencing the effort they invest in learning, their preferences for learning
techniques—which vary in terms of the engagement required and effectiveness—may also change. A factor that can influence
students’ extrinsic motivation to learn is exams. The proximity of final assessments can significantly shape students’ motiva-
tional levels (Smith, 2004), thereby influencing the amount of effort they invest in their education, as well as their approaches
to both learning and teaching strategies (Harlen et al., 2002; Kickert et al., 2022; Klein, 2016). As the awareness of impending
exams intensifies, students’ desire to achieve favourable outcomes may lead to a shift in their preference for more effective
and targeted learning methods and forms of class organization. This article aims to verify whether such a phenomenon actually
occurs. Past research indicates that students adapt their learning methods to the form of the exam (Iannone et al., 2020).

Using discrete choice experiment data from the Test for International Comparisons of Knowledge and Skills (TICKS),
we analysed the utility students gain from various learning strategies and class organization, contingent on the time
remaining before final exams. Our study focused specifically on techniques familiar to students, emphasizing strategies used by
teachers—such as classroom activities and assessments—as well as individual learning methods. To evaluate how students
prioritize different aspects of the learning process, we calculated willingness-to-pay (WTP), which quantifies the trade-
off between free time and specific educational experience features. This approach avoids the biases often associated with
Likert scales and offers a unique comparison between students’ preferences and their academic performance in the context
of the current understanding of learning strategy effectiveness.

2. LITERATURE CONTEXT AND HYPOTHESIS

An integral part of the educational process and common classroom practice, in addition to acquiring knowledge and com-
petencies and developing critical thinking skills, is examinations. They not only set the standards for students and teachers
but primarily measure learning outcomes and enable the monitoring of students’ progress and the identification of learning
deficiencies, which can serve as the basis for planned improvements in teaching (Jimaa, 2011).

From the students’ perspective, exams can serve as a source of motivation for learning (French et al., 2024). The will to
learn stems from a sense of deep meaning or purpose and can be described as a willingness to invest effort in the educational
process (Harlen et al., 2002). Exam-type motivation should be classified as extrinsic motivation, in which students’ behaviours
are driven by external stimuli such as grades, awards, certificates or avoiding the consequences of failure, rather than internal
interest and satisfaction from what students learn and the learning process itself (Yilmaz, 2017).

The level of motivation induced by any factor, including exams, depends on the personal meaning assigned to it, as well as
the social context in which it is undertaken and the implications and consequences (Baumert & Demmrich, 2001). Research
indicates that exams having an impact on academic status and career opportunities, defined as high-stakes exams, elicit
a higher level of motivation compared to low-stakes exams (Barry & Finney, 2009; Boud & Falchikov, 2006; French et al.,
2004; Knekta & Sundstrém, 2019; Penk, P6himann, & Roppelt, 2014). An example of a high-stakes exam is final examina-
tions, which are crucial in university admissions. Students perceive low-stakes exams as less important and exert less effort
(Knekta & Sundstrom, 2019).
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Higher motivation driven by high-stakes exams facilitates and enhances learning (Carless, 2017; Entwistle & Entwistle,
1991; Kickert et al., 2022). Numerous studies indicate that high-stakes exams contribute to improved student performance
(Holme et al., 2010; Jirges & Schneider, 2010; Woessmann, 2005) and are even associated with better economic indicators
such as earnings, unemployment rates, economic growth (Woessmann, 2018). Woessmann (2002) also found that the impact
of high-stakes exams on student performance tends to intensify as students advance through secondary education.

However, some scholars (Caves & Balestra, 2016; Hansson & Riesler, 2022) challenge the notion that high-stakes exams
significantly enhance students’ educational outcomes. They argue that score improvements may stem from increased test
familiarity and instruction tailored specifically to test-taking strategies rather than genuine skill and knowledge acquisition
(Harlen et al., 2002; Jirges et al., 2012). Furthermore, exams serve as a motivational tool only for a subset of students
and may be particularly effective for those anticipating success (Dawadi, 2020).

Juarges et al. (2012) note that the better results due to high-stakes exams come at the expense of students being less
intrinsically motivated in school. This is because external rewards can weaken intrinsic motivation, thereby undermining
preparation for lifelong learning (Deci, Koestner & Ryan, 1999; Hidi, 2000; Hidi & Harackiewicz, 2000; Harlen & Deakin Crick,
2003) and harm student self-regulation. Exams shift students’ focus, even among the highest achievers, towards performance
goals (grades) rather than learning goals, reinforcing extrinsic motivation over intrinsic motivation. Meanwhile, research
highlights that intrinsic motivation is far more crucial in education (Ryan & Deci, 2000), as it fosters active engagement in
learning and encourages students to pursue education both formally and informally, even when the external stimulus ceases.

The type of motivation can influence both the extent and quality of learning (Harlen, 2002). Research shows that
high-stakes exams impact students’ behaviour, teachers’ practices, and the overall functioning of schools. High-stakes exam-
inations motivate students to dedicate time and effort to exam preparation. However, students often focus solely on studying
the content most likely to help them achieve higher grades (Williams, 2014). Moreover, they tend to adjust their learning
strategies to match the exam format (Iannone et al., 2020; Zhan & Andrews, 2014), aiming to become familiar with the struc-
ture of assessments and develop test-taking strategies to improve chances of success (Harlen et al., 2002; Reay & Wiliam,
1999). Regarding learning strategies, Biggs et al. (2022) noted that during exam preparation, students prioritize traditional
study methods, such as rote memorization or reviewing past exams, rather than engaging in application-based learning
or adopting more meaningful and reflective study approaches.

High-stakes exams can have varying effects on students. According to Desalegn (2023), these effects may differ depending
on students’ proficiency in the subject. High-achieving students tend to be more persistent, employ more effective test-tak-
ing strategies, and have a more positive self-perception than their low-achieving peers (Harlen et al., 2002). Lower-profi-
ciency students are more frequently engaged in non-test-related activities (Buyukkeles, 2016). Differences in the impact of
high-stakes exams may also stem from students’ family backgrounds (Woessmann, 2002).

Changes in students’ behaviour and learning approaches may stem from students’ personal choices but can also be shaped
by classroom practices. Campbell et al. (2001) underline that teachers’ instruction strategies influence students’ perceptions
and the learning approaches they use. In some cases, high-stakes testing leads to a shift toward test-centred instruction,
where the primary focus is on improving exam performance rather than fostering deep understanding and critical thinking
(Desalegn et al., 2023). Under the influence of high-stakes exams, teachers focus on exam-related content, adjusting the
curriculum to align with exam requirements and adopting specific teaching styles (Harlen et al., 2002; Klein, 2016). Hammack
& Wilson (2019) observed that instructional practices shifted before examinations, with teachers incorporating review games,
flashcards, and drilling techniques into their lessons.

In summary, exams impact the amount of effort students put in, what they learn, and how they learn. The desire to do well
among students may lead them to prefer and choose more effective and focused class organization and learning methods.

This research examines the potential impact of upcoming high-stakes examinations on students’ learning preferences. All
students are aware of final exams and their impact on future educational opportunities. Their level of motivation may fluctuate
depending on the time left until the exam, which may be reflected in varying learning practices and preferences. This change
may result from an individual student’s choice or be influenced by changes in the organisation of classes before exams.

Given that students may place different values on exams, their impact on motivation and student behaviours
and preferences may also vary, for example, high-achieving students with greater expectations for their future career paths
may place more value on exams and be more inclined to adopt learning strategies that help them maximize their final exam
scores and achieve their goals. Based on this, we formulated the following hypotheses:

Learning strategies hypothesis: As the time remaining until the final exam decreases, students become more inclined
to choose more effective learning strategies.

Achievement hypothesis: Highest-performing students are more likely to choose more effective learning strategies
as the final exam approaches.

In the following sections, these hypotheses will be tested by employing the discrete choice experiment (DCE) approach.
As the statistical model, we use the multinomial logistic (MNL) model and the random parameter logistic (RPL) model as the
framework.
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3. METHODOLOGY

3.1. Data collection

To determine students’ preferences, we used data collected as part of the TICKS 2021 - a yearly study conducted in War-
saw. TICKS is based on the Programme for International Student Assessment (PISA) and includes mathematics, reading
comprehension, and science knowledge tests. The results of these tests are presented on the PISA scale. In addition to tests
and questionnaires, the study incorporates a preference module using the discrete choice experiment (DCE) approach.

TICKS 2021 was conducted using a representative sample of Warsaw secondary school students. Only a selected sample
of classes could participate in the study. The target population comprised students attending full-time, daytime secondary
schools for youth, excluding special, hospital, and prison schools. The sampling procedure was designed to ensure that the
sample accurately reflected the structure of Warsaw’s secondary schools in terms of school type. A double-stratified random
sampling approach was employed, incorporating proportional selection based on the number of students in class divisions
within each school and cluster sampling at the school level. Stratification was applied based on school location and type. Due
to the limited number of schools in certain districts of Warsaw, some districts were grouped to maintain statistical representa-
tiveness. Schools were drawn proportionally to the number of students enrolled in classes. Within each selected school, three
classes were randomly chosen using simple random sampling. The data was collected in October and November 2021, when
students had recently undergone remote learning, with some schools still using a hybrid model. In total, 5,006 students from
83 schools participated in the study. The study was available online; students took it in a school setting in accordance with
the provided guidelines.

Although the study encompassed 2nd and 3rd-year students from secondary schools, technical schools, and vocational
schools, only secondary school students are considered in the paper because of the different programs and exams taken by
students from different school types. In Poland, vocational school students do not take final exams after completing the first
cycle and are significantly less likely to continue further education. Secondary school students take only final exams, while
students of technical secondary schools, in addition to final exams, have vocational exams. The lack of an exam in vocation-
al schools and additional exams in technical schools may influence students’ motivation differently depending on the type
of school they attend and distort the results; therefore, we limit our study to secondary school students who take only the final
exams. Therefore, the results cannot be generalized to all students.

The analysed sample, limited to secondary school students who completed mathematics tests and the entire DCE module
(all choice situations), consisted of 2,815 students from over 90 classes. In our limited sample, 814 (28.92%) students were
about to take the final exams in the school year of the study, 977 (34.71%) would take the final exams in 1 year, and 1024
(36.38%) in 2 years.

3.2. Choice experiment design

This study utilizes [DCE] to examine decision-making processes by assuming that individuals make rational choices
to maximize utility (satisfaction) (McFadden, 1974). [DCE] is a stated preference method wherein respondents make
choices in hypothetical scenarios described with a set of features with varying levels. Respondents evaluate trade-offs between
features, where an increase in one attribute may be balanced by a decrease in another, keeping overall utility constant.

Each respondent faced a series of 8 hypothetical choice situations with two alternatives. In each situation, the students
were asked to choose the preferred way of organizing the course they would attend in the next semester. A sample choice
card is presented in Figure 1. The attributes used to describe the classes were derived from the existing literature (Agarwal
et al.,, 2021; McDaniel et al., 2009; Raes et al.,, 2021) and included the mode of class organization, the dominant way of
working during classes, the type of assessment, learning methods, and the time students spent on learning (weekly) apart
from the two hours of in-school classes. The levels of these attributes are detailed in Table 1.
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Table 1 Attributes and levels of [DCE]

Attribute labels Levels

Time spent on learning 1 hour
(weekly) apart from the 2

3 hours
hours of classes
6 hours
Form of classes In-person (reference level)
Hybrid mode
Remote
Dominant way of working in Material presented by the teacher (reference
class level)
Group work

Individual work

Assessment Open question test (reference level)
Multiple choice test

Oral responses

The way of learning Studying the material from the textbook
(reference level)

Group project
Creating mind maps

Quizzes and tests (not graded!)

Figure 1 Sample choice card

Opda1l Opda2
Attribute

Czas poswiecony na nauke (tygodniowo) poza 2 3 h nauki wtasnej 1 h nauki wiasnej
godzinami lekcyjnymi w szkole
Forma zajec Stacjonarna Zdalna
Dominujacy spos6b pracy Praca grupowa Materiat wyktadany przez nauczyciela
Spos6b zaliczenia Projekt grupowy Test z pytaniami zamknietymi
Spos6b uczenia sie Tworzenie map mysli Quizy i testy (nie na ocene!)

ZAZNACZ WYBOR:

To determine whether students’ preferences shift over time and whether students become more inclined to select more
effective learning and organizational methods before high-stakes exams, first, it is essential to identify which of the selected
methods are more effective and contribute to higher student performance. The effectiveness of learning strategies has been
extensively explored (Hattie, 2018). Based on research, we can identify which levels of attributes should be considered the
most effective. Specifically, in the context of “the way of learning”, quizzes and tests, which are forms of retrieval practice, are
recognized as highly effective learning tools. This is particularly true when these practices are supplemented with feedback and
repeated at intervals over time. They lead to improved learning outcomes and better retention of information (Binks, 2018).
Most studies have demonstrated medium to large benefits from retrieval practice (Agarwal et al., 2021). Despite its growing
evidence base, retrieval practice is infrequently implemented in schools compared to other strategies that are less em-
piricaly supported. In second place in terms of effectiveness are mind maps, notable for their ability to engage students
with the material and require the establishment of detailed connections between concepts. They facilitate the integration of
theory and practice (Machado & Carvalho, 2020), promote the development of critical thinking skills (Moattari, Soleimani,
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Moghaddam, & Mehbodi, 2014), and contribute to enhanced student learning outcomes (Dinarvand & Vaisi-Raygani, 2013;
Hwang, Huang, Wang, & Zhu, 2021; Veronese, Richards, Pernar, Sullivan, & Schwartzstein, 2013). Research indicates that
students who employed mind maps in science classes achieved higher scores on subsequent tests compared to those who used
standard note-taking methods (Abi-EI-Mona & Abd-El-Khalick, 2008). However, the educational benefits of concept mapping
may not surpass those achieved through simpler methods, such as re-reading the text (Karpicke & Blunt, 2011; Lechuga,
Ortega-Tudela, & Gémez-Ariza, 2015). Regarding traditional learning strategies such as re-reading, note-taking, and verbal
recitation, these methods exhibit the lowest correlation with performance on assessments (McDaniel et al., 2009). Wallace, El-
liot and Rogge (2022) further demonstrated that re-reading does not have a positive predictive relationship with exam results.

Regarding assessment modes and perceptions of examinations, different formats vary in the required level of effort.
For instance, open-ended tests and oral responses are generally much more demanding. Students typically prefer multi-
ple-choice exams over essay-type questions (Struyven, Dochy, & Janssens, 2005). Van de Watering, Gijbels, Dochy, and Van
der Rijt (2008) observed that students favour written tests, including take-home exams, papers, and projects, while they tend
to least prefer oral tests, computer-based tests, and portfolios. Similarly, Sander, Stevenson, King, and Coates (2000) found
that students preferred coursework assessments such as essays, research projects, and problem-solving exercises.

In the case of instructional formats, remote teaching has been deemed ineffective in some contexts (Mollah & Parvin,
2020). While purely online modes may lack efficacy, blended learning presents a promising alternative (Paudel, 2021).
Hybrid classes, which integrate online and in-person elements, offer flexibility in time and space (Raes et al., 2022). Research
indicates that students in hybrid instruction either perform comparably to those in face-to-face settings or excel beyond those
in traditional or online courses (Bowen, Chingos, Lack, & Nygren, 2012; McFarlin, 2008).

When it comes to the dominant way of working in class, the literature does not clearly identify which instructional method is
the most effective. However, it is important to note that individual work tends to be more demanding compared to the material
presented by the teacher or group work.

3.3. Preference modelling

By examining the choices made by respondents, we assess the underlying utility linked to various alternatives. The analysis
follows the random utility model (McFadden, 1974), where the utility Uy, for individual i, choosing alternative j in situation ¢,
is expressed as:

U/jt =Xijt B + eijt

Here, X, represents observed attributes, B is a vector of parameters, and e, Is the stochastic component capturing
unobserved factors. If = follows an independent and identically distributed extreme value (type I) distribution, this leads to
the multinomial logit (MNL) model, widely used for estimating utility parameters from observed choices.

However, the MNL model is limited in accounting for taste variations that are not linked to observable characteristics
and does not handle unobserved factor correlations over time. To address these limitations, we also employed the random
parameters mixed logit (RPL) model, which enables the identification of preference heterogeneity and potential correlations
between alternatives and observed choices.

The RPL model accommodates systematic taste variation, capturing unobservable factors beyond those explained by
observed characteristics. In the RPL model, we assume that all parameters, except for time, follow a normal distribution,
while the time variable is kept constant. For the random parameters, we estimate both the mean and the standard deviations
of their distributions, which reflect the diversity in individual preferences.

The parameters from the estimated models indicate preferences relative to reference attribute levels. The coefficients
of the models do not have a direct interpretation; a significant positive coefficient signifies a greater likelihood of preference
for the option compared to the reference level.

As the model includes time as a continuous variable, we computed the time equivalents for the preference parame-
ters (WTP) to enhance interpretability. [WTP] represents the trade-off between attributes that students make when making
choices. It is quantified as the ratio of an attribute’s coefficient to the time attribute’s coefficient, representing the respondent’s
willingness to trade their free time.

We start the analysis with the multinomial logit model (MNL) and the random parameter logit model (RPL) for all high school
students participating in the study, and then we present the preferences depending on the time left until the exam and the
students’ results in mathematics.

4. RESULTS

4.1. General preferences

In Table 2, we present the estimates of the MNL and RPL models and [WTPs] for preferences for the whole sample derived
from the RPL. The results of the models are consistent and lead to the same conclusions. Compared to the baseline levels,
high school students have positive [WTP] for hybrid mode and negative [WTP] for remote mode, with in-person learning being
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a reference level. Students would be willing to forego 1.9 hours more of their free time weekly to have classes in hybrid mode
and 0.68 hours to avoid the remote mode of education.

The positive attitude of students towards hybrid classes can be explained by the fact that this approach combines the bene-
fits of in-person and remote mode (Mladenova et al., 2021; Nikolopoulou, 2022). Students value the hybrid format'’s flexibility
(Baker et al., 2020; Muthuprasad et al., 2021) and the opportunity to interact with others (Raes, 2022). Fully remote classes
do not provide students with sufficient levels of interaction with their peers (Sellnow-Richmond et al., 2019).

Students’ preferences regarding learning strategies are as follows: they prefer learning by doing quizzes and tests or
mind maps rather than studying material from textbooks. They are willing to spend 2.8 hours more learning by doing tests
and nearly 1.2 hours more learning with mind maps to avoid studying material from textbooks. Regarding the dominant way
of working in class, group work and individual work provide students with lower utility than having the material presented
by the teacher. We can relate this to results by Hativa and Birenbaum (2000), showing that students prefer when the teacher
is well-organized and provides for students’ learning needs. This may suggest that students believe that classes conducted
by the teacher are of higher quality or prefer to shift the additional effort to teachers.

Students show reluctance towards more engaging and demanding forms of testing knowledge. Their [WTP] expressed in
relative terms is substantially higher for multiple-choice tests and group projects when referred to open-question tests. They
are willing to forego respectively 5.4 and 3.4 hours more of their free time to be tested in these ways. At the same time, they
are reluctant towards oral answers and prefer to prepare longer for a test with open questions. Multiple-choice tests are often
seen as easier assessments, where high scores can be achieved with only a partial understanding of the material by employing
certain strategies specific to the test format (Simkin & Kuechler, 2005). In addition, multiple-choice questions are used in high-
stakes exams. Open-question tests require a higher order of thinking and deeper learning for constructed responses (Melovitz
Vasan et al., 2018). Oral assessments generate more stress (Huxham et al., 2010), especially in a large group of students
(Hazen, 2020), and unlike the other two assessment types, they are not used in final examinations for most subjects and are
not considered during university admissions.

Table 2 Students’ attitudes of high school students - MNL and RPL estimates

MNL model | RPL model
WTP
Variable Coefficient Mean SD (hours
weekly)

Time spent on learning -

(weekly) apart from 0.0780*** -

the 2 hours of classes 0.122*%**
(0.004) (0.006)

Reference level: In-

person
%k kS Xk
Hybrid mode 0 1370%Kx * 0.233 >|<*0.971 . 1.911
(0.024) (0.067
(0.038) ) (0.331)
Remote ) . 1.592% -
0.0344** (0.083** *x 0.684**
(0.017) (0.052
(0.038) ) (0.310)
Reference level: Material presented by the
teacher
Group work . - 0.596% -
0.2131***  (.293***  *xx 2.400%**
(0.026) (0.047

(0.037) ) (0.324)

Individual work 0.1042%** (.118%*x* 0.169 0.966%**
(0.025) (0.121

(0.036) ) (0.302)



Upcoming high-stakes exams make students eager to choose effective learning strategies and classroom organization

Reference level: Test with open questiohs

Xk X %k b 3
Multiple choice test * 0.4298 % 0.669 0.309% * >.488
(0.028) (0.146
(0.046) ) (0.443)
Oral responses _ ) 0.929% -
0.2445x**  (0.463%*x*  *k* 3.792%x*
(0.027) (0.063
(0.041) ) (0.365)
. 0.2812** 0.416** 0.869* 3.410%*
Group project * % %k *
(0.023) (0.047
(0.034) ) (0.311)

Reference level: Studying the material from the textbook
0.0582**  0.144** 0.487* 1.186%**

Creating mind maps % ok «
(0.027) (0.075
(0.038) ) (0.314)
Quizzes and tests (not  0.2032** 0.342** 0.343* 2.806**
graded!) * * *k *
(0.022) (0.061
(0.030) ) (0.285)
Constant -0.0417
(0.019)
- -13808.993
Log-likelihood 14669.945
Number of observations 45,040 45,040
Standards errors are in parenthesis.
* p<0.1,**

p<0.05,***p<0.01.

The significant standard deviation parameters in the RPL model imply the heterogeneity of students’ preferences. One of the
factors differentiating students’ preferences may be the time left until students take the final exams testing their knowledge.

4.2. Preferences of secondary school students at different intervals until the time of the
final exams

To examine how preferences vary by the time left until the high-stakes assessment is conducted, we ran three separate RPL
models for students depending on the time they have until the exam. In light of the upcoming exams, which are the basis for
university admission, students tend to choose more effective forms of class organization, with clearly distinguished prefer-
ences for in-person teaching among those students who will be taking the exam in the year of the study. In Figure 2 with the
[WTPs] of high school students taking final exams in two (Y2), one year (Y1) and the year of the survey (Y0), respectively, only
the last show a statistically significant reluctance to participate in classes remotely, compared to in-person classes (Figure 2).
They would devote an additional 3.9 hours of their free time to in-person learning to avoid remote learning. The more time left
until the exam, the weaker the preference for in-person classes. Students with an exam in a year’s time would prefer to spend
only 0.15 hours more per week to have classes in-person rather than remotely (the difference is not statistically significant).
In comparison, students with an exam in two years would prefer to forego 0.4 hours more of their free time to have remote
rather than in-person classes.

While the direction of preference for the dominant way of working in the classroom is the same regardless of the time
left before the exam, YO present stronger preferences for classes with teachers presenting the material than their Y1 and Y2
colleagues. They would be ready to allocate twice as much free time to avoid group work (-4.9 hours) and have classes dom-
inated by teachers’ presentations than Y1 students (-2.1 hours) and over three times more than Y2 (-1.4 hours). Similarly, in
the case of individual work, they are also willing to spend more time to avoid this form of work for classes where the teacher
mainly presents the material. However, here, the differences are not significant. It is worth emphasizing, however, that for YO
students, individual work provides the same utility as material presented by the teacher (no statistically significant differenc-
es), while Y1 and Y2 students prefer classes with the teacher presenting the material.
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In terms of the way of learning, the link between the time left until the exam and choosing more effective ways of learn-
ing is less clear. While creating mind maps is more effective than studying material from a textbook, and taking quizzes and
tests is the most effective way of learning among the analysed strategies, which is reflected in the students’ choices, students
taking final exams in the year of the study do not value these methods more highly compared to other groups of students
(no statistical differences were revealed). Y1 students would be willing to devote 1.89 hours more of their free time to study
with quizzes and tests and 0.76 hours to create mind maps rather than study material from the textbook. For YO, this would
be 3.74 and 0.15 hours, respectively, and for Y2, 3.39 and 1.72 hours. To summarize, those for whom the exam is the most
distant and the nearest tend to spend time using more effective learning strategies. It is worth emphasizing that for YO, there
are no statistical differences between preferences for studying from a textbook and creating mind maps, while for Y1 and Y2,
these differences occur in favour of mind maps (at 1% and 5% significance levels, respectively).

Regardless of the time remaining until final exams, the direction of students’ preferences towards the assessment approach
remains the same. However, we find that Y2 have a lower reluctance to oral responses and greater preference towards group
projects and multiple-choice tests when referred to open-question tests, compared to Y1 and YO; however, the difference is
significant only between Y2 and YO for oral responses.

Figure 2 Students' attitudes depending on the time left to final exams - [WTP] based on [RPL] estimates

The way of learning
Reference: Studying from the textbook
Creating mind maps :---o.

Quizzes and tests (not graded!) oe—

Assessment

Reference: Open question test
Multplie choice test : ——

Oral responses —

Group project 1 +* - Y1

Dominant way of working in class . -2 Y2
Reference. Material presented by the teacher
Group work P *

Individual work —o—]

Mode of classes
Reference: In person '
Hybrid —— =
Remote ® —03
0 5
WTP [hours]

[4}]

The results suggest that students are willing to dedicate more time to studying to adopt some of the more effective strate-
gies. This finding aligns with previous research, which indicates that the approach to exams can influence students’ motivation
and study practices (Harlen et al., 2002). However, the differences between students in relation to the time remaining until
the exam are not significant for all aspects of class organization. Students primarily pay attention not to their own learning
practices but to the external factors of class organization. This suggests that students rely heavily on the school to prepare
them for their final exams, which is its responsibility; however, without adequate student involvement, the method of class
organization itself may not yield the expected educational outcomes.

Further, we verified whether the time until the exam might affect students with higher and lower educational achievements
differently. We estimated three RPL models, depending on the time left until the exam, interacting attributes with a variable
defining whether the student was in the top 20% (representing highest performing students) or lowest 20% (representing
the lowest performing students) from the math results in the TICKS assessment. The results of TICKS are more reliable and
comparable than students’ school grades. The interactions were included in the model as fixed parameters.
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The results reveal some differences in preferences between the highest and lowest-performing students, confirming past
research findings, which also underlined that high-performing students spent much time preparing for exams (Harlen et al.,
2014; Pan et al., 2014). Among YO, the highest-performing students were significantly more likely to prefer open-question
tests than oral responses or group projects. Moreover, they preferred individual work over classes with the material presented
by the teacher (significant at a 10% significance level). In the case of Y1 and Y2, no such differences were revealed between
the highest- and the lowest-performing students. Concerning the mode of classes, regardless of the time left until the exam,
the best students were significantly more reluctant to participate in remote learning than the weakest students.

Table 3 Results of RPL models with interactions in utility units

Variable YO Y1 Y2
Coef. (Std. Coef. (Std. Coef. (Std.
Err.) Err.) Err.)
Time spent on learning -0.05 -0.135 -0.101

(weekly) apart from the 2 (0.022)** (0.02)**x* (0.02)**x*
hours of classes
Reference: In-person

Hybrid mode 0.323 0.275 0.423
(0.148)%* (0.139)%* (0.144)%*x*
Remote -0.023 (0.16) 0.403 0.519

(0.135)*** (0.132)***
Reference: Material presented by the teacher

Group work -0.4 -0.112 -0.121 (0.14)
(0.146)*** (0.131)

Individual work -0.254 -0.039 -0.155
(0.146)* (0.128) (0.131)

Reference: Open question test

Multiple choice test 0.451 0.417 0.577
(0.184)** (0.152)*** (0.158)***

Oral responses -0.162 -0.431 -0.314
(0.154) (0.147)*** (0.154)**

Group project 0.411 0.423 0.343

(0.137)%**  (0.116)%¥**  (0.117)%**
Reference: Studying from the textbook

Creating mind maps 0.27 (0.16)* 0.155 (0.133) 0.052 (0.14)

Quizzes and tests (not 0.449 0.317 0.285

graded!) (0.119)*** (0.103)*** (0.11)***

Interactions

Time spent on learning -0.064 0.007 (0.027) -0.039

(weekly) apart from the 2 (0.031)** (0.029)

hours of classes x top20

Hybrid mode x top20 -0.186 -0.152 -0.268
(0.212) (0.195) (0.207)

Remote x top20 -0.706 -0.713 -1.093
(0.232)*** (0.192)*** (0.193)***

Group work x top20 0.147 (0.206) -0.254 -0.004 (0.2)

(0.186)

Individual work x top20 0.346 -0.14 (0.183) 0.104 (0.191)
(0.208)*

Multplie choice test x top20 -0.119 -0.086 0.195 (0.224)
(0.261) (0.217)

Oral responses x top20 -0.461 -0.041 -0.229
(0.221)** (0.205) (0.218)

Group project x top20 -0.33 -0.17 (0.159) 0.176 (0.169)
(0.193)*
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Creating mind maps x
top20

Quizzes and tests (not
graded!) x top20

-0.158
(0.228)
0.025 (0.167) 0.047 (0.145)

0.125 (0.191)

0.098 (0.2)

0.186 (0.157)

Standard deviation

Hybrid mode 0.892 -0.977 1.075
(0.184)*** (0.17)**x* (0.18)***

Remote 1.633 1.463 1.425
(0.149)*** (0.123)*** (0.123)***

Group work 0.39 -0.505 0.722
(0.173)** (0.121)*** (0.114)***

Individual work 0.225 (0.217) -0.108 0.051 (0.298)

(0.303)

Multiple choice test -0.472 -0.11 (0.286) -0.085
(0.296) (0.516)

Oral responses 0.697 -0.939 1.104
(0.191)*** (0.155)*** (0.16)***

Group project 0.874 0.641 0.759
(0.129)*** (0.124)*** (0.125)***

Creating mind maps -0.645 -0.409 -0.524
(0.173)*** (0.187)** (0.177)**

Quizzes and tests (not -0.006 0.046 (0.199) 0.378 (0.139)

graded!) (0.267)

Log-likelihood -1585.4041 -1934.4573 -2006.0953

Number of observations 5200 6256 6544

Standards errors are in parenthesis.
* p<0.1,** p<0.05,***p<0.01.

The differences between the lowest and highest-performing students who take the exam in the year of the study may
confirm that high-stakes tests do not motivate the unmotivated students, as stated in a review by Harlen et al. (2002),
or motivate them to a lesser extent.

Assuming that actions align with preferences, higher-performing students may adopt more effective study methods before
high-stakes exams than their peers with lower academic performance. As a result, they may improve their test-taking abili-
ties, further widening the gap between high and low achievers. This raises important questions: how can we encourage the
adoption of effective learning strategies, and what factors contribute to lower-performing students having weaker preferences
for them? Is it a lack of awareness or lower expectations regarding their educational future, leading to a diminished emphasis
on final exams? Teachers are the primary source of knowledge about learning strategies and play a crucial role in shaping stu-
dents’ behaviours and preferences (Beausaert et al., 2013). The teaching environment is responsible for changes in the initial
learning approaches used by students (Struyven et al., 2006). Therefore, it is vital to prioritize the promotion of effective,
rather than trendy, learning strategies among educators.

5. CONCLUSIONS AND IMPLICATIONS

In our discussion on students’ preferences, the main concern is how students perceive learning strategies and course organiza-
tion in light of upcoming exams. Research has shown that, indeed, students’ preferences differ due to the time left until high-
stakes assessments are conducted. However, these differences are significant only for selected features of the organization
of classes and learning. The revealed differences may be caused by increased student motivation. The study results clearly
indicate that the closer the exam is, the more students prefer in-person lessons, which allow for direct contact and improve
interaction between students and the teacher. In addition, the results show that students with final exams in the year of the
study do not note differences between studying from textbooks and creating mind maps.

Irrespective of the time remaining until final exams, students’ preferences for assessment methods remain stable. How-
ever, among students with final exams in the year of the study, the highest-performing students are less likely to prefer oral
responses and group projects than their low-performing peers. This may be due to the fact that they rather prefer methods
adapted to the exam format. This would confirm the results by Iannone et al. (2020) as well as Zhan and Andrews (2014) that
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higher-performing students care about the results of final exams more and take actions that will familiarize them with exams
and increase their chances of maximizing results.

Schools should foster a learning goal orientation and cultivate intrinsic interest in a subject, rather than focusing
on a performance orientation. Meanwhile, exams can shift the primary purpose of education towards achieving high exam
scores (Breault, 2000), which negatively impacts students’ attitudes towards subjects, leading them to derive less enjoyment
from learning (Jirges & Schneider, 2010). Exams can, at the same time, encourage the adoption of more effective learning
methods. However, it is important to emphasize that students should use and benefit from such methods throughout the
entire educational process rather than appreciate them exclusively before high-stakes exams. Final exams are not the primary
purpose of education and should not overshadow the fundamental functions of the education system. It is essential to raise
students’ awareness and foster their ability to apply strategies and practices that will enable them to maximize the develop-
ment of their knowledge and skills.

6. STUDY LIMITATIONS

The study and the methodology employed in it are associated with certain limitations. First, students’ preferences may not
necessarily reflect their learning practices. As the method places the student in a hypothetical situation, we cannot determine
whether there is an actual change in students’ behaviour before exams.

Second, preferences may not arise from students’ recognition of more or less effective strategies but rather from their
experiences and familiarity with specific learning methods and forms of class organization. Although Hativa and Bierenbaum
(2000) indicate that students prefer approaches perceived as beneficial, even if they have not experienced them, Khalaf et al.
(2020) underlined that students are more satisfied with strategies in which they have more experience. This emphasizes the
teachers’ role in shaping students’ experiences and preferences. Moreover, there may be some discrepancies in the interpreta-
tion of certain terms and strategies referred to by the authors in the study, resulting from students’ different experiences. For
example, although all students experienced remote learning during the COVID-19 pandemic, the way of conducting classes
and their quality could have been very diverse, which is why some students may have had slightly more and others less pos-
itive experiences.

Third, conducting the study during the pandemic, which significantly impacted the mode of education, could have greatly
influenced students’ behaviours and responses. The organization of classes, often inadequate, was new to students, potentially
causing discomfort and shaping their preferences.

Last, the study was conducted on a representative sample of students from Warsaw; however, the sample used in the paper
was limited to secondary school students. Therefore, the findings are not generalizable to other groups. Additionally, since
the data represent different cohorts, not the same students, at different intervals from the exam, we do not directly observe
whether the preferences of the same students change over time.
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Streszczenie

U 0s6b dorostych niska umiejetnos¢ czytania moze wigzac sie z ekonomicznymi, prawnymi i zdrowotnymi konsekwencjami.
Wedtug badania PIAAC z 2012 roku problem ten dotyczy niemal co pigtej osoby dorostej w Polsce. Takie osoby moga miec trud-
no$¢ z rozumieniem nawet prostych tekstow napisanych codziennym jezykiem. Pomimo tego, wcigz brakuje skutecznych metod
diagnozy, dzieki ktérej mozliwe bytoby lepsze opisanie tego zjawiska, zbadanie i wprowadzenie skutecznych interwencji. Ten
artykut przedstawia reanalize danych PIAAC, majaca na celu wybdr najbardziej predykcyjnych dla umiejetnosci czytania pytan
kwestionariuszowych. Nastepnie opisuje badanie, w ktérym osoby doroste o zréznicowanym wieku i poziomie wyksztatcenia
(N = 400) wykonaty test czytania i odpowiedziatly na serie pytan o cechy demograficzne, warunki zycia i nawyki zwigzane
z czytaniem. Analiza regresji wykazata, ze nizszy poziom wyksztatcenia, mata liczba ksigzek w domu w wieku 14 lat, raporto-
wana potrzeba pomocy przy czytaniu materiatdbw medycznych, a takze wtasna niska ocena poziomu czytania wyjasniajq istotng
wariancje modelu i wskazujg na nizsze wyniki w czytaniu. Dodatkowy model, uwzgledniajacy pytania o prace u 0osdéb zatrudnionych
(N = 246), wskazywat rowniez wykonywanie pracy fizycznej jako zwigzane z nizszym wynikiem. Proponowane pytania mogq po-
stuzy¢ do stworzenia kwestionariusza utatwiajacego identyfikacje osob dorostych z ryzykiem problemdw z czytaniem. Jednoczesnie
nie mogq zastgpic testu wykonaniowego, wprost mierzacego umiejetnos$¢ praktycznego wykorzystywania umiejetnosci czytania.

Stowa kluczowe: Analfabetyzm funkcjonalny, umiejetnosé czytania, czytanie ze zrozumieniem,
czytanie u dorostych.

Identifying Risk Factors for Low Reading Proficiency in Adults

Abstract

Low reading proficiency among adults may be associated with economic, legal, and health-related consequences. According
to the 2012 PIAAC survey, this issue affects nearly one in five adults in Poland. Such individuals may struggle to comprehend
even simple texts written in everyday language. Despite this, there are still few effective diagnostic methods that would
allow for a better description of this phenomenon, its examination, and the subsequent introduction of effective interventions.
This article presents a reanalysis of PIAAC data aimed at selecting the most predictive background questionnaire items for
reading proficiency. It then describes a study in which adults of varying ages and educational levels (N = 400) completed
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a reading comprehension test and answered questions regarding demographic characteristics, living conditions, and reading
habits. The regression model showed that lower educational levels, a low humber of books in the home at age 14, a reported
need for assistance with reading medical materials, and a self-assessed low reading proficiency accounted for a significant
portion of the variance in the model and were associated with lower reading scores. An additional model, which included
questions about work tasks among employers (N = 246), also indicated that performing physical work was associated with lower
scores. The proposed questions may serve as a basis for creating a questionnaire to help identify adults at risk of having
reading difficulties. At the same time, they cannot replace a performance-based test that directly measures the practical
application of reading skills.

Keywords: Functionalilliteracy, reading skill, reading comprehension, reading in adults.

1. WPROWADZENIE

1.1. Dorosli o niskiej umiejetnosci czytania w Polsce
W Polsce temat niskich kompetencji dotyczacych umiejetnosci czytania i rozumienia tekstu u czytajacych dorostych jest znany
juz od czaséw powojennej akcji ,likwidacji analfabetyzmu”, ktéra miata znacznie mniej spektakularne efekty od publicznie
ogtaszanych (Landy-Totwirska, 1961). Pomimo spotecznej wagi tego zagadnienia, prowadzono nieliczne badania empiryczne
nad zjawiskiem probleméw z czytaniem u dorostych (Przybylska, 2014). Brak podstawowej kompetencji w czytaniu moze
wykluczaé dorostych z zycia spotecznego i mie¢ réznego rodzaju konsekwencje: ekonomiczne, prawne i zdrowotne (Vagvol-
gyi i in., 2016). Takiego rodzaju trudnosci z czytaniem nie nalezy myli¢ z analfabetyzmem rozumianym jako zupetny brak
umiejetnosci czytania i pisania. Warto na wstepie zaznaczy¢, ze w omawianym kontekscie czesto do tej pory uzywano termi-
nu ,analfabetyzm funkcjonalny” (functional illiteracy). Obecnie to pojecie jest zastepowane przez terminy bardziej opisowe
i mniej stygmatyzujace (np. low literacy skills). Ta praca zawiera wiec termin ,niska umiejetno$¢ czytania” oraz ,dorosli o ni-
skiej umiejetnosci czytania”. W cytowanej literaturze wcigz mozna jednak spotkac dawniej uzywany termin (Przybylska, 2014).

Do najwazniejszych zrédet wiedzy o niskiej umiejetnosci czytania u dorostych w Polsce, jej przyczynach i konsekwen-
cjach nalezy wieloletnie badanie podtuzne prowadzone przez Zbigniewa Kwiecinskiego w Toruniu (Kwiecifiski, 2002). Badanie
obejmowato rocznik 1957 i sktadato sie z pomiaru kompetencji w 1972 (N = 7500, wiek = 15 lat) i pogtebionych wywiadéw
biograficznych w 1988 (N = 4831, wiek = 31) oraz 1998 (N = 1047, wiek = 41). Ustalenie progu ,dobrego” i ,ztego” czytania
nie byto w tym badaniu oparte na kryteriach funkcjonalnych. W zaleznosci od analizy, za ,zle czytajacych” uznawano 13%
lub 33% o0s6b z najnizszymi wynikami w czytaniu. Badanie wykazato, ze niskie kompetencje w czytaniu ze zrozumieniem
w wieku 15 lat byly zwigzane ze znacznie nizszym poziomem wyksztatcenia i pdzniejszym bezrobociem lub wykonywaniem
pracy fizycznej. Wigzaty sie tez z nieufnoscig do demokracji i kapitalizmu, czestszym piciem alkoholu, a takze wieksza religijno-
Sciq. Badanie pokazato tez rodzinne implikacje problemdéw z czytaniem: osoby gorzej czytajace, rozpoczynajac doroste zycie,
dostaty mniejsze wsparcie materialne od wiasnej rodziny, odnosity sie tez do tradycji rodzinnych z mniejszym krytycyzmem
i chetniej przekazywaty je wiasnym dzieciom (Kwiecinski, 2002). Zrédtem wiedzy o kompetencjach dorostych w Polsce jest
takze badanie PARP Bilans Kapitatu Ludzkiego (BKL), nie zawiera ono jednak bezposredniego pomiaru umiejetnosci czytania.

Danych o stanie umiejetnosci rozumienia tekstu dorostych Polakéw dostarczyto pierwsze Miedzynarodowe Badanie Alfabe-
tyzmu Dorostych koordynowane przez Statistics Canada (International Adult Literacy Survey, IALS; OECD & Statistics Canada,
2000). Zostato przeprowadzone w latach 1994-1995 na reprezentatywnej prébie losowej (N = 3000). Wyniki tego badania
w Polsce byty zaskakujaco stabe - ponad 70% respondentéw ulokowato sie na najnizszych poziomach wskazujacych na nie-
petng umiejetnos¢ czytania (1 i 2), a zaledwie kilka procent dysponowato najwyzszymi umiejetnosciami (4 i 5), zaktadajacymi
np. krytyczng ocene tresci. Rozwazajac niskie wyniki Polakéw i Polek, przeanalizowano dane zebrane w kwestionariuszach
IALS mowigce o rodzaju wykonywanej pracy i wykorzystywanych w niej umiejetnosciach. Okazato sie, ze badani w Polsce
rzadziej niz inni czytali i pisali w pracy, rowniez na wyzszych poziomach umiejetnosci. Wyjatkowo rzadko podnosili tez swoje
kompetencje (Gulczynska, Swierzbowska-Kowalik, 2016). Z drugiej strony nie jest jasne, jak dalece trafne byto badanie IALS
w Polsce poczatku lat 90. Cho¢ w badaniu tym zatozono kulturowg niezaleznos$¢ i ekwiwalencje wynikéw, zadania dotyczace
rekrutacji do firm i reklam mogty by¢ blizsze mieszkaricom kapitalistycznych krajow o dojrzalszej demokracji, a mniej zro-
zumiate w Polsce okresu przemian ustrojowych i spotecznych (Gomez, 2000). Okoto potowy tekstdw uzywanych w IALS byto
za$ identycznych (zob. przyktadowe zadania na https://nces.ed.gov/surveys/ials/items.asp). Wskazuje sie tez na anomalie
i mozliwe btedy w badaniu polskiej préby i zebranych danych, co sprawia, ze polskie wyniki IALS nalezy traktowaé z ostroz-
noscig (Paccagnella, 2016). Nawet jesli badana grupa nie radzita sobie ,funkcjonalnie” z czytaniem tekstéw typowych dla USA
czy Kanady, ich kompetencje w rozumieniu tekstu w dwczesnej Polsce mogty by¢ wystarczajace.

W nastepcy IALS, Miedzynarodowym Badaniu Umiejetnosci Dorostych (Programme for the International Assessment
of Adult Competencies, PIAAC; OECD, 2015), czytanie réwniez zostato podzielone na poziomy umiejetnosci (zob. Rys. 1).
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Ich zakres rozcigga sie od wskazywania pojedynczych informacji w krotkich tekstach (ponizej poziomu 1), az do krytycznej
oceny i wyciggania wnioskéw (poziom 5). Podobnie jak w IALS, umiejetnosci zlokalizowane ponizej poziomu 2 mozna uznac
za ,niewystarczajace” we wspdtczesnym Swiecie do codziennego zycia, ktére czesto przeciez wymaga czytania. W badaniu,
prowadzonym w 2011-2012 roku, wzieto udziat ponad 9000 Polakéw z reprezentatywnej losowej préby. Odsetek oséb o niskich
kompetencjach w Polsce byt znacznie mniejszy niz w badaniu IALS, a $redni wynik w Polsce wzrést najbardziej sposréd wszyst-
kich uczestniczacych krajow (Rynko i Palczyfiska, 2014; Paccagnella, 2016). Moze to $wiadczy¢ o procesach globalizacyjnych
w Polsce, a co za tym idzie wiekszej trafnosci badania PIAAC niz IALS. Jednak wcigz niemal co pigta badana osoba (19%)
w PIAAC miata problemy z czytaniem i rozumieniem tekstéw na podstawowym poziomie, osiggajac najwyzej poziom 1 (Burski
i in., 2013; Chton-Dominczak i in., 2015). Byt to wynik stabszy niz $rednia krajow OECD uczestniczacych w badaniu (OECD,
2013), jednak lepszy niz wynik pochodzacy z nowego cyklu badania — PIAAC 2023 (Sitek i in., 2024). W najnowszym badaniu
PIAAC Polacy i Polki osiggneli jeden z najnizszych wynikéw wsréd wszystkich badanych krajéw, a kompetencje na najnizszych
poziomach miato az 39% os6b badanych. Przy sredniej OECD wynoszacej 26% odsetek ten jest bardzo wysoki.

Rysunek 1 Poziomy czytania w Miedzynarodowym Badaniu Umiejetnosci Dorostych PIAAC

POZIOM 5
POZIOM 4

taczenie, porownywa-
nie | ocena informacji,

PONIZEJ
POZIOMU 1

Czytanie tylko krot-
kich form, lokalizacja
pojedynczych infor-
macji, podstawowa
znajomosc stownic-
twa oraz, w niekto-
rych sytuacjach,

POZIOM 1

Lokalizacja pojedyn-
czych informacji,
udzielanie prostych
odpowiedzi,
podstawowa znajo-
mosc slownictwa
oraz, w niektorych
sytuacjach, ocena
wiarygodnosci infor-

taczenie | porowny-
wanie informacji,
ocena zwiazkow
przyczynowo
-skutkowych,
wycigganie
podstawowych
wnioskow, wybieranie
odpowiednich infor-
macji, ocena wiary-

taczenie, porownywa-
nie i ocena informacji,
ocena zwigzkow
przyczynowo-
-skutkowych, wycia-
ganie wnioskow,
wybieranie odpo-
wiednich informacji,
ocena wiarygodnosci
informacji.

taczenie, poréwnywa-
nie i ocena informacji,
ocena zwigzkow
Przyczynowo-
-skutkowych, ocena

argumentacji, wycia-
ganie wnioskow,
wybieranie odpo-
wiednich informacji,
ocena wiarygodnosci
informacji.

ocena zwigzkow
przyczynowo-
-skutkowych, ocena
argumentacji i logiki
wypowiedzi, wyciaga-
nie wnioskow, wybie-
ranie odpowiednich
informacji, ocena
wiarygodnosci infor-
macji, wiedza.

ocena wiarygodnosci
informacji. Brak

rozumienia struktury
i funkcji tekstu.

macji. godnosci informacji.

Zrédto: https://eduentuzjasci.pl/piaac-postpiaac

1.2. Konsekwencje problemoéw z czytaniem u dorostych a dysleksja rozwojowa

Pomimo alarmujacych danych z badan miedzynarodowych, w Polsce nowe badania nad konsekwencjami problemoéw
z czytaniem w wieku dorostym wiasciwie nie sg prowadzone. Inaczej jest w krajach takich jak Francja (Information et Vie
Quotidienne, IVQ), Wielka Brytania (Skills for Life) czy Niemcy (Level-One Studie; Przybylska, 2014). Wiadomo, ze trudnosci
z czytaniem u dorostych wigzg sie z konsekwencjami spotecznymi, ekonomicznymi i zdrowotnymi (Vagvélgyi i in., 2016).
W Polsce wyjatkiem sg nieliczne badania dotyczace probleméw z czytaniem o podtozu dyslektycznym (Bogdanowicz, 2012).
Cho¢ brakuje badan wprost poréwnujacych grupy dorostych, ktérych problemy z czytaniem wynikajg z dysleksji lub maja
inng, etiologie, jest jasne, ze przynajmniej czes¢ tych osdb ma dysleksje, a ich trudnosci z czytaniem rozpoczetly sie juz
w pierwszych latach edukacji (Vagvolgyi i in., 2021). Tego zrédta informacji nie nalezy wiec lekcewazyc.

Badania nad dysleksjg u dorostych pokazujg problemy z czytaniem jako przyczyne dtugotrwatego stresu oraz niepowo-
dzen edukacyjnych. Starsi uczniowie z dysleksjg, przezywajac niepowodzenia szkolne, moga doswiadczaé trudnosci z mo-
tywacjq, frustracji oraz zaburzen emocjonalnych, w tym depresji i mysli o charakterze samobdjczym (Bogdanowicz, 2012).
Z prac przegladowych (Livingston, Siegel, Ribary 2017) wiadomo, ze po ukonczeniu edukacji, czesto przedwczesnym, osoby
z dysleksjg majg zte wspomnienia ze szkoty, obnizone poczucie wtasnej wartosci, przekonanie, ze musza wstydzic sie i ukrywacé
to zaburzenie, a takze réznego rodzaju problemy emocjonalne i spoteczne. Osoby z dysleksjg i innymi problemami z uczeniem
sie sg tez nadreprezentowane wsréd osob w kryzysie bezdomnosci i wieznidw, czesciej przejawiajg zachowania antyspotecz-
ne i agresywne, moga by¢ tez mniej empatyczne i czesciej cierpie¢ na problemy psychiczne. To wszystko moze wigza¢ sie
z wczesnie poniesiong porazka edukacyjng, wynikajacego z niej dtugotrwatego stresu i poczucia niedostosowania (Livingston,
Siegel i Ribary, 2017). Zdarza sie tez odwrotna zalezno$¢ - problemy psychiczne w dziecifstwie mogg utrudnia¢ uczenie
sie i wypetnianie norm spotecznych. W kontekscie zycia zawodowego osoby z dysleksjg maja nizsza samoocene w pra-
Cy, nizsza ocene wiasnych kompetencji i odczuwaja wiekszy lek zwigzany z pracg (Nalavany, Logan, Carawan, 2016).
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Wskazuje sie tez na deficyty poznawcze, ktére mogg wigzac sie z problemami z czytaniem w wieku dorostym, m.in. problemy
z pamiecig robocza (Vagvolgyi i in., 2016).

Mozna tez zatozy¢, ze intensywnie badane na Swiecie konsekwencje dysleksji (Livingston, Siegel i Ribary, 2017)
w podobnym stopniu mogg dotyczy¢ oséb, u ktérych podtoze problemoéw z czytaniem nie jest zwigqzane z dysleksja rozwojowa.
Na pewno bowiem nie wszystkie trudnosci z czytaniem mozna ttumaczy¢ dysleksjg, nawet jesli miaty one wczesny poczatek.
Do innych przyczyn nalezg czynniki spoteczno-ekonomiczne, na przyktad rodzinne doswiadczenie migracji, ale przede wszyst-
kim niski status spoteczno-ekonomiczny (SES) rodziny (Vagvélgyi i in., 2016). Niski SES i mato stymulujace $rodowisko, np.
w pracy, nie jest za$ bodzcem wspierajgcym rozwdj umiejetnosci czytania, choc¢ jest on przeciez mozliwy réwniez w dorosto-
sci, co pokazaty niemieckie badania podtuzne (Wicht i in., 2021). Co istotne, zaréwno dysleksja rozwojowa, jak i SES, moga
by¢ dziedziczone (Grotluschen i Riekman, 2011), o czym Swiadczg rowniez polskie badania (Kwiecinski, 2002), w tym neuro-
obrazowe (Jednordg i in., 2012; Debska i in., 2016). Réwniez z tego powodu problemy z naukg czytania o dowolnej etiologii,
a takze czytaniem w dorostosci, powinny by¢ objete wieksza troskg przez polityke edukacyjng.

1.3. Kwestionariusze jako zrédto wiedzy o umiejetnosci czytania

Pomiar umiejetnosci czytania nastrecza wielu probleméw i czesto jest przypisywany okresowi nauki szkolnej (egzaminy,
diagnoza dysleksiji, itd.). W tym Swietle ankieta wydaje sie by¢ prostym i intuicyjnym sposobem pomiaru, dzieki ktéremu
mozna oszacowad, jak dorosta osoba badana ocenia swoje umiejetnosci i mozliwe deficyty w tych kompetencjach. Istnieje
szereg narzedzi samoopisowych, wykorzystywanych w badaniach, majacych na celu okreslenie poziomu motywacji do czytania
(Schutte i Malouff, 2007), nawyki czytelnicze (Applegate i in., 2014), ocene probleméw z czytaniem o podtozu dyslektycznym
(Lefly i Pennington, 2000; polska wersja: Bogdanowicz i in., 2015), czy wreszcie krétkie ankiety przesiewowe majgce ocenic
mozliwe problemy z umiejetnoscig czytania (Brice i in., 2014; Morris i in., 2005).

Takie podejscie do pomiaru, cho¢ wygodne w badaniach i przydatne w praktyce edukacyjnej, nie jest bez wad. Osoby
badane moga nie w petni zdawac sobie sprawe ze swoich kompetencji i ograniczen, bo ich ocena na poziomie metapoznawczym
jest trudna (Boudard i Jones, 2003). Umiejetnos$¢ czytania moze miec zreszta zwigzek ze zdolnosciami metapoznawczymi,
wprowadzajac systematyczny btgd do pomiaru. Po drugie, temat trudnosci w czytaniu moze by¢ podatny na efekt spotecznych
oczekiwan (Olson i in., 2011). W efekcie wyniki z rownolegle prowadzonych badan kwestionariuszowych i wykonaniowych sg
rozbiezne, a te wykonane kwestionariuszowo znacznie bardziej optymistyczne (Hautecoeur, 2000). Co wiecej, btad w takim
pomiarze moze by¢ systematyczny: niektdre grupy badanych, np. kobiety i osoby w $rednim wieku, raportujg swoje kompe-
tencje i ograniczenia doktadniej niz mezczyzni i osoby mtodsze (Gilger, 1992). Dtuzsze opracowanie dotyczace kwestionariuszy
samoopisowych dostepnych w literaturze mozna znalez¢ w nowej pracy przegladowej dotyczacej sposoboéw oceny czytania
u dorostych (Chyl i in., 2024).

Bez wzgledu na ograniczenia metody kwestionariuszowej prostota jej stosowania, np. w kontekscie szeroko prowadzonych
badan przesiewowych, ktérych w Polsce obecnie brakuje, bytaby nie do przecenienia. Z tego powodu za wartosciowe naleza-
toby uzna¢ opracowanie kwestionariusza opartego na danych empirycznych. Scenariusz ten z duzym prawdopodobienstwem
wskazywatby osoby z grupy ryzyka problemoéw z czytaniem, pytajac o fakty z zycia, o ktérych wiemy, ze sa skorelowane
z poziomem umiejetnosci czytania. Demograficzny opis tej grupy pomogtby natomiast ustali¢, w jakich populacjach w pierw-
szej kolejnosci nalezatoby wdrozy¢ programy wspierajgce rozwdj umiejetnosci podstawowych oséb dorostych. Obecne badanie
jest préba takiego wtasnie opisu i weryfikacji wstepnego zestawu pytan, ktére mogtyby by¢ wigczone do ankiety przesiewowej.

2. BADANIE WSTEPNE: REANALIZA DANYCH PIAAC

W badaniu wstepnym wykorzystano publicznie dostepne polskie dane z badania PIAAC, zawierajace oszacowanie poziomu
kompetencji w czytaniu (PVLIT) i petne dane kwestionariuszowe wykorzystywane w badaniu (https://www.oecd.org/skills/pia-
ac/publicdataandanalysis). Pytania w kwestionariuszach PIAAC (background questionnaires) dotycza informacji demograficz-
nych, ukonczonej edukacji i szkolen, historii zatrudnienia, doswiadczenia zawodowego, umiejetnosci wykorzystywanych poza
pracg, a takze pogladow na kwestie spoteczne. Celem byto zaréwno ustalenie, ktore pytania z kwestionariuszy z badania PIAAC
sg najsilniej zwigzane z umiejetnosciag czytania, jak i wybor pytan najlepiej przewidujgcych umiejetnos¢ czytania (Chyl i Molak,
2022). Kod stworzony w tej analizie jest dostepny na osf (https://osf.io/s4t92/).

Wsrod pieciu pytan najsilniej zwigzanych z poziomem czytania ze zrozumieniem byty pytania o wyksztatcenie (B_QO01a),
wykorzystywanie umiejetnosci w zyciu codziennym, w tym umiejetnosci cyfrowe (H_QO05f, H_QO03c, H_QO05a), oraz liczbe ksia-
zek w domu (J_QO08). Petng liste pytan po polsku i angielsku, a takze ich kody PIAAC, mozna znalez¢é w Aneksie 1.
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Rysunek 2 Wykres przedstawiajgcy hastowo 20 najlepszych pytan wybranych w analizie. Na osi x wartosci Shapleya (Lundberg i Lee,
2017). Skala kolorystyczna na osi y wskazuje na wartos¢ cechy
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Wyksztalcenie: Najwyzszy poziom LR +—--_—-
Zycie codzienne: Wykorzystywanie Worda oo e "*'
Zycie codzienne: Obliczenia +*
Srodowisko: Liczba ksiazek w domu o "'-*_"
Zycie codzienne: E-mail LR -"‘-*"*
Samoopis: Laczenie nowych idei z zyciem codziennym = "———*—'“
Zycie codzienne: Transakcje internetowe '“
Zycie codzienne: Prosta algebra -—*-“
Zycie codzienne: Czytanie map ‘+ ¥
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Zycie codzienne: Uzywanie kalkulatora *
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SHAP value (impact on model output)

Zrédto: Chyl i Molak, 2022

Wiekszo$¢ pytan wskazanych przez analize jest zbiezna ze zmiennymi powszechnie uznawanymi za predykcyjne dla umie-
jetnosci czytania. W analizie danych PIAAC z 33 krajow pytania o formalne wyksztatcenie, liczbe ksigzek w domu rodzicéw,
czytanie ksigzek i inne aktywnosci zwigzane z czytaniem i liczeniem w zyciu codziennym réwniez wykazaty najwieksza wartos¢
predykcyjng (Kyroléinen i Kuperman, 2021). Podobne pytania mozna znalez¢ tez w kwestionariuszach samoopisowych (Chyl
i in., 2024). Wyksztatcenie matki w obu analizach okazato sie istotne dla poziomu czytania, zas wyksztatcenie ojca byto wska-
zane jako istotne wyfgcznie w analizie miedzynarodowej (Kyrdlainen i Kuperman, 2021).

Pytania, ktére zostaty wybrane w naszej analizie jako predykcyjne dla czytania, a ktérych nie raportowata miedzykrajowa ana-
liza (Kyrélainen i Kuperman, 2021), dotyczyty po pierwsze kwestii stosunkowo abstrakcyjnych (I_QO04b; Kiedy stysze lub czytam
o nowych pomystach, prébuje odnies¢ je do sytuacji z zycia, do ktérych mogtyby mieé one zastosowanie; 1_QO04l; Lubie
wymyslaé, jak mozna pogodzi¢ ze sobg rézne pomysty), po drugie zaufania spotecznego (I_QO07b; Jesli sie nie jest ostroz-
nym, inni ludzie to wykorzystajq), a po trzecie poczucia wiasnej skutecznosci (I_QO06a; Ludzie tacy jak ja nie majq nic do
powiedzenia na temat tego, co robi rzad). Te pytania nie miaty na ogot az tak duzego wptywu na model, jak pytania znane
z literatury. Wyjasniaty jednak niezalezng od innych pytan wariancje w tescie czytania.

3. WYBOR PYTAN KWESTIONARIUSZOWYCH

Przeprowadzona reanaliza danych PIAAC postuzyta do wyboru listy pytan kwestionariuszowych towarzyszacych pomiarowi
umiejetnosci czytania w opracowanym przez nasz zespodt tescie czytania dla dorostych, opartym o praktyczne teksty znane
z zycia codziennego i pytania o ich rozumienie. Szczegdétowy opis konstrukcji testu, badania pilotazowego i badania normali-
zacyjnego mozna bedzie znalez¢ w odrebnej publikacji (Chyl-Tanas i in., w przygotowaniu).
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Na podstawie reanalizy polskich danych PIAAC (Chyl i Molak, 2022) wtaczono do kwestionariusza towarzyszacemu testowi
czytania 13 pytan (met_5_education, met_11_finances, met_15_wwwsocial, met_13_motheredu, met_14_wwwshopping,
met_16_maths, met_17_health, met_22_workphysic, met_24_workreading, arh_3_booksatl4, arh_4_readbooks, arh_5_
readtexts, arh_10_socialtrust, arh_11_locuscontrol). W niektdérych przypadkach nieznacznie zmieniono ich brzmienie. Nie
wszystkie pytania wskazane w analizie znalazly sie w kwestionariuszu. W szczegélnosci wykluczono te, ktére na podstawie
jakosciowego badania pilotazowego (Chyl-Tanas$ i in., w przygotowaniu) oceniono jako zbyt skomplikowane i przez to nie-
zrozumiate dla czesci oséb badanych - zwiaszcza tych, ktérych dotyczyto ryzyko probleméw z czytaniem. Wyeliminowano
pytania, ktére mogty straci¢ na aktualnosci. Nieznacznie zmieniono takze brzmienie niektérych pytan. Liczba tych wigczonych
do analizy byta wiec kompromisem pomiedzy checig dogtebnego zbadania sytuacji oséb badanych w samoopisie, a mozliwym
zmeczeniem wywotanym wypetnianiem dtugiego kwestionariusza.

Zostaty do niego wiaczone réwniez dodatkowe pytania demograficzne (met_0_sex, met_1_year, met_2_lang, met_3_lan-
gother, met_4_home, met_6_student, met_7_employment) Pozwalajg one ustali¢ profil demograficzny oséb zmagajacych sie
z trudnosciami w czytaniu. Ponadto, uwzgledniajac kontekst badan nad dysleksja, wybrano trzy pytania z polskiej wersji kwe-
stionariusza Adult Reading History Questionnaire (ARHQ) o najwiekszej mocy dyskryminacyjnej i najsilniej skorelowane z catg
skalg (arh_O_ARHQ_learnreading; arh_1_ARHQ_readingskill; arh_2_ARHQ_learnspelling; Bogdanowicz i in., 2015), zebrano
réwniez dane o historii dysleksji (arh_8_dyslexia, arh_9_fhd). Na podstawie przegladu literatury dodano réwniez przettuma-
czone na jezyk polski pytanie z Single Item Literacy Screener (SILS) dotyczace korzystania z pomocy przy czytaniu materiatéw
medycznych (arh_7_readhelp; Brice et al., 2014). Waga SES w badaniach nad czytaniem doprowadzita do dodania dwéch
pytan o postrzegany wiasny status materialny. Zaczerpnieto je z kwestionariuszy CBOS (met_11_finances, met_12_finances_
worry). Na podstawie badan pilotazowych dotaczono pytania o rutyne w pracy (met_23_workroutine), wzrok (met_19_sight),
a takze dtugosc snu (met_20_sleeptoday, met_21_sleepmonth). Zapytano réwniez o samoocene czytania (arh_6_readassed)
Bezposrednio po wykonaniu testu czytania, osoby badane oceniaty tez poprawnosc¢ rozwigzania testu, swoje skupienie, wysitek
i pospiech, z ktérym pracowaty, a takze narzedzie, z ktérego korzystaty do pracy (komputer, telefon, tablet). Petna lista pytan
zadawanych osobom badanym jest dostepna w Aneksie 2.

4. BADANIE EMPIRYCZNE: KWESTIONARIUSZE I TEST CZYTANIA

4.1. Metoda: uczestnicy badania

Dane empiryczne przedstawione w tym artykule pochodza z badania normalizacyjnego testu czytania, przeprowadzonego
w grupie 400 os6b (Chyl-Tanas i in., w przygotowaniu). Proba zostata dobrana metoda kwotowg, tak aby struktura wieku,
wyksztatcenia i pfci odpowiadata danym dotyczacym populacji Polski (GUS, 2021). Osoby badane samodzielnie wykony-
waty test w przegladarce - link otrzymaty e-mailem i wypetniaty towarzyszace mu kwestionariusze. Jedynie 5% o0séb byto
nadzorowanych przez badacza w trakcie wykonywania testu. Ich wyniki nie odbiegaty od rozktadu wynikéw w petnej grupie
i sq uwzglednione w danych zbiorczych. Wszystkie osoby badane postugiwaty sie polskim jako pierwszym jezykiem.

Tabela 1 Cechy demograficzne oséb badanych (N = 400). Zastosowano dobor krzyzowy do grupy badawczej (wiek x wyksztatcenie)

Grupy wiekowe 19-35 36-50 51-65 Mezczyzni 200
Grupy wyksztatcenia Kobiety 200
Podstawowe/zawodowe 48 44 56 Wies 166
Liceum/technikum 47 52 46 Mate miasto 123
Wyksztatcenie wyzsze 35 35 37 Duze miasto 113
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4.2. Metoda: test czytania

Wyniki testu czytania sg reprezentowane przez zmienng literacy_score. W tescie mozna byto zdoby¢ maksymalnie 41 punktéw
(M = 31.16, std = 6.51, max = 41, min = 8). Pominiecie pytania byto traktowane jako zta odpowiedz i rzadko stosowane przez
osoby badane (0.5% odpowiedzi zostato pominietych). Czas rozwigzywania testu nie byt ograniczony, a sredni czas udzielania
odpowiedzi na pytania nie by} skorelowany z poprawnoscig w zadaniach (rho = -0.06, p = 0.22). Zgodnie z normami testu
(Chyl i in., w przygotowaniu), osiggniecie wyniku 25 punktéw lub nizszego oznaczato, ze poziom wykonania testu przez osobe
badang kwalifikowat jg do grupy z ryzykiem trudnosci z czytaniem (N = 75, M = 20.44, std = 4.26). Osiggniecie wyniku 31
i wyzszego kwalifikowato do grupy skutecznie czytajacej (N = 250, M = 35.28, std = 2.75). Punkty 26-30 oznaczaja stan
posredni pomiedzy dobrym a ztym wykonaniem testu (N = 75, M = 28.16, std = 1.46), co w praktyce edukacyjnej rowniez
powinno prowadzi¢ do objecia takich osdb dalszg diagnozg lub wsparciem. Rozktad wynikéw wraz z podziatem na grupy
i poziomy wyksztatcenia jest przedstawiony na Rys. 3.

Rysunek 3 a) Rozktad wynikéw w tescie czytania w podziale na grupe czytajaca dobrze (zielony), zZle (czerwony) i wykluczonag
z poréwnarn grupowych (szary). b) Rozktad wynikdéw w tescie czytania w podziale na poziomy wyksztatcenia
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Program wymuszat udzielenie odpowiedzi na wszystkie pytania kwestionariuszowe. Jako ze pominiecie pytania w kwe-
stionariuszach nie byto mozliwe, dysponujemy kompletem odpowiedzi (N = 400) na wiekszo$¢ pytan. Wyjatkiem sg pytania
dotyczace pracy i stanu zdrowia. Osoby, ktére w pytaniu o prace (met_7_employment “Co najlepiej opisuje Pana//Pani
sytuacje zawodowg?”) wybraty odpowiedz “pracuje zarobkowo”, otrzymaty trzy dodatkowe pytania: met_22_workphysic (,,Jak
czesto w swojej pracy pracuje Pan/Pani fizycznie przez dtugi okres?”, met_23_workroutine (‘W jakim stopniu w swojej pracy
moze Pan/Pani wybieraé lub zmienia¢ kolejno$¢ wykonywanych zadan?”) oraz 'met_24_workreading (,Jak czesto w swojej
pracy Pan/Pani czyta?”). Z tego powodu dla tych trzech pytan dysponujemy 246 odpowiedziami zamiast 400. Zaraportowanie
bardzo ztego stanu zdrowia w pytaniu o ocene stanu zdrowia (met_17_health) odblokowywato dodatkowe pytanie o niepetno-
sprawnos¢ (met_18_badhealth), ale tylko jedna osoba udzielita takiej odpowiedzi. Pytanie o niepetnosprawnos$é zostato wiec
wytaczone z analizy.

4.3. Metoda: analiza danych
Wynik testu czytania jest zmienng ilosciowg o rozktadzie lewoskosnym i odbiegajacym od normalnego (test Shapiro-Wilka:
W = 0.935, p < 0.001), zas$ wiekszo$¢ zmiennych kwestionariuszowych jest na skali porzadkowej. To zadecydowato
o zastosowaniu testow nieparametrycznych. W analizach korelacji wykorzystano wspétczynnik rho Spearmana. Z uwagi
na duzg liczbe zmiennych (27) korelowanych z wynikiem w tescie czytania, zastosowano poprawke Bonferroniego w celu
skorygowania wynikédw pod katem wielokrotnych poréwnan.

Analize danych przeprowadzono z wykorzystaniem pakietu Scipy (Python 3.11) i JASP (2019). Wszystkie dane wykorzysta-
ne w tym badaniu sg dostepne na Open Science Framework (https://osf.io/k4tx8/).

4.4, Analiza korelacji

Pytania kwestionariuszowe najsilniej skorelowane ze zmienng literacy_score (rho > 0.3) to osiggniety poziom wyksztatcenia
(met_5_education, rho = 0.44, p < 0.001), wykonywanie pracy fizycznej (met_22_workphysic, rho = -0.42, p < 0.001),
oraz szacowana liczba ksigzek w domu w wieku 14 lat (arh_3_booksat14, rho = 0.36, p < 0.001). W dalszej kolejnosci byta
to pomoc potrzebna przy czytaniu materiatdw medycznych (arh_7_readhelp, rho = 027, p < 0.001) oraz czytanie tekstow
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w zyciu codziennym (arh_5_readtexts, rho = 0.27, p < 0.001). Nastepnie (rho = 0.2) byto to czytanie w ramach obowigzkéw
stuzbowych (met_24_workreading, rho = 0.26, p < 0.001), wyksztatcenie matki (met_13_motheredu, rho = 0.24, p < 0.001),
poréwnanie wilasnego poziomu czytania w szkole podstawowej do poziomu innych dzieci (arh_1_ARHQ_readingskill,
rho = -0.23, p < 0.001), korzystanie z e-maila i komunikatoréw w codziennym zyciu (met_15_wwwsocial, rho = 0.2,
p <0.001). Mniej istotne zmienne to réwniez wtasna ocena aktualnego poziomu czytania (arh_6_readassed, rho = 0.2, p < 0.01),
korzystanie z zakupdéw i bankowosci internetowej (met_14_wwwshopping, rho = 0.22, p < 0.001), miejsce zamieszkania,
z mieszkancami duzych miast rozwigzujacymi test skuteczniej niz mieszkancy wsi (met_4_home, rho = 0.19, p < 0.01) oraz
ocena wtasnej nauki czytania w szkole podstawowej (arh_0_ArHQ_learnreading, rho = -0.17, p < 0.05).

Pozostate pytania - o stosowanie obliczen (met_16_maths), czytanie ksiqzek w zyciu codziennym (arh_4_readbooks),
mozliwo$¢ zmiany kolejnosci wykonywanych zadan w pracy (met_23_workroutine), ocene wilasnego statusu finansowego
(met_11_finances), stan zdrowia (met_17_health), liczbe godzin przespanych danego dnia (met_20_sleeptoday) i miesigca
(met_21_sleepmonth), uczenie sie pisania w podstawdéwce (arh_2_ARHQ_learnspelling), wiek (met_1_year), postrzeganie
wiasnej mozliwosci wptywania na polityke (arh_11_locuscontrol), martwienie sie o bezpieczenstwo finansowe (met_12_fi-
nances_worry), zaufanie do innych ludzi (arh_10_socialtrust) i wzrok (met_19_sight) - nie okazaty sie istotnie skorelowane
z poziomem czytania. Wszystkie korelacje sg przedstawione na rysunku 4, a petne brzmienie pytan wraz z kodami i kompletem
odpowiedzi mozna znalez¢ w aneksie 2.

Poza wysoka korelacjg pytan zaczerpnietych z kwestionariusza ARHQ (max rho = 0.73, p < 0.001) oraz aktualnym pozio-
mem zycia i zmartwieniem o przyszte finanse (rho = 0.53, p < 0.001) odpowiedzi na pytania nie byty skorelowane ze sobg
wzajemnie silniej niz z czytaniem ze zrozumieniem.

Rysunek 4 Macierz korelacji. Zmienne uszeregowane sg wedtug wartosci korelacji zmiennych kwestionariuszowych z wynikiem
w tescie czytania (literacy_score, pierwsza kolumna). Gwiazdki pokazuja istotnosc korelacji (p)
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Opis: * : p < 0.05, **: p < 0.01, ***: p < 0.001. Wartosci p dla zmiennej literacy_score uwzgledniajg liczbe poréwnari (poprawka Bonferroniego: p / 27)
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4.5. Analiza regresji
Po przeprowadzeniu analizy korelacji zastosowano analize regresji, aby sprawdzi¢, ktére zmienne kwestionariuszowe sg naj-
lepszymi predyktorami zmiennej literacy_score. Do analizy wiaczono wszystkie zmienne iloSciowe, a takze zmienne nomi-
nalne, takie jak pte¢, status dysleksji i rodzinnego ryzyka dysleksji, status zatrudnienia. Zbudowano dwa modele, w ktérych
uwzgledniono wszystkie osoby badane (N = 400, model I) oraz tylko osoby pracujace, ktére odpowiedziaty na trzy dodatkowe
pytania o rodzaj wykonywanej pracy (N = 249, model II).

Model I wskazat istotno$é czterech predyktoréw: poziomu wyksztatcenia (met_5_education, p < 0.001), korzystania
z pomocy przy czytaniu (arh_7_readhelp, p < 0.001); liczbe ksigzek w domu w wieku 14 lat (arh_3_booksat14, p = 0.002)
oraz wiasng ocene poziomu czytania (arh_6_readassed, p = 0.007). Model osiggnat wartos¢ R2 rowng 0.330, co oznacza, ze
wyjasnia 33% zmiennosci literacy_score. Model byt istotny statystycznie: F (5;399) = 5.644; p < 0.001; R2 adj. = 0.271.

Model II wskazat pie¢ zmiennych: poziom wyksztatcenia (met_5_education, p < 0.001); wykonywanie pracy fizycznej
(met_22_workphysic, p = 0.002); korzystanie z pomocy przy czytaniu (arh_7_readhelp, p = 0.007); wiek (age, p = 0.012)
oraz liczbe ksigzek w domu w wieku 14 lat (arh_3_booksat14, p = 0.049). Model II osiagnat wartos¢ R2 réwng 0.364,
wyjasniajac 36.4% zmiennosci literacy_score. Model byt istotny statystycznie: F(5;245) = 4.267; p < 0.001; R2 adj. = 0.279.
W obu modelach najwazniejsze predyktory cechowata niewielka wspotliniowosé (max VIF = 1.32). Podsumowanie obu modeli,
wraz ze statystykami opisowymi, jest dostepne w Aneksie 3.

5. DYSKUSJA

Przeprowadzone analizy miaty na celu sprawdzenie, jakie zmienne demograficzne, nawyki i charakterystyki zwigzane ze sta-
tusem spoteczno-ekonomicznym najlepiej przewidujg wynik w tescie czytania opartym o praktyczne, codzienne materiaty.
Dysponujac takimi wynikami, mozemy ustali¢, jakie osoby sg najbardziej narazone na trudnosci z czytaniem, i zaproponowac
wstepny zestaw pytan do wykorzystania w formie kwestionariusza przesiewowego. Zaréwno z perspektywy polityki eduka-
cyjnej, jak i praktyki badawczej, takie narzedzie mogtoby okazaé sie przydatne. Z drugiej strony 33% wyjasnianej wariancji
w podstawowym modelu regresji sugeruje, ze tego typu kwestionariusze nie mogtyby zastgpi¢ testow wykonaniowych wprost
mierzacych umiejetnos¢ czytania ze zrozumieniem, co oznacza, ze problemy z czytaniem nie sg prostym odzwierciedleniem
nizszego wyksztatcenia, kapitatu kulturowego i raportowanych nawykéw zwigzanych z czytaniem.

5.1. Cechy demograficzne

W obu modelach najwazniejszg zmienng demograficzng zwigzang z poziomem umiejetnosci czytania jest najwyzszy osiaqgniety
etap formalnego wyksztatcenia (rho = 0.44, p < 0.001). Ten wynik jest spdjny z badaniami wstepnymi (Chyl i Molak, 2022)
i analizg danych z wszystkich krajéw biorgcych udziat w badaniu PIAAC (Kyroéldinen i Kuperman, 2021). Nie jest on zaskaku-
jacy - formalna edukacja eksponuje na trudniejsze teksty, ¢wiczy rozumowanie, ale tez rozwigzywanie testow. Warto jednak
zwréci¢ uwage na dwustronnosc relacji pomiedzy wyksztatceniem a czytaniem. Problemy z czytaniem w szkole podstawowej
sq silnym predyktorem wyboru szkoty $redniej (Savolainen i in., 2008). Juz na tym etapie kariera akademicka moze sie
zakonczy¢, zwilaszcza dla oséb pochodzacych z rodzin o niskim SES (Jheng i in., 2022). Nizsze wyksztatcenie, jak pokazaty
niniejsze badania, wigze sie tez z podejmowaniem pracy, w ktdrej raczej nie korzysta sie z umiejetnosci czytania (rho = 0.41,
p < 0.001). Problemy z czytaniem utrudniajg wiec dalszg edukacje, a przedwczesne przerwanie edukacji moze dodatkowo te
problemy nasilac.

Wiek byt zwigzany z poziomem czytania ze zrozumieniem, ale dotyczyto to wytgcznie grupy pracownikdw. Pracujace osoby
mtodsze, nieco lepiej niz pracujgce osoby starsze, rozwigzaty test czytania (r = -0.14, p = 0.028). Ta podgrupa (N = 249),
z ktorej wykluczono osoby na emeryturze, rencie, a takze zajmujace sie domem, dzie¢mi i poszukujgce pracy, jest nieco
miodsza (M = 41.12 lat) niz petna préba 400 os6b (M = 43.03 lata). W badaniu uwzgledniajgcym dane z PIAAC, IALS i ALL
w kilkudziesieciu krajach OECD, wiek byt czynnikiem przewidujagcym poziom czytania ze zrozumieniem (Barrett, Riddell,
2019). Pte¢ nie miata znaczenia dla poprawnosci rozwigzania testu.

5.2. Status spoteczno-ekonomiczny

Najwazniejszg zmienng w tej kategorii jest praca fizyczna wykonywana w ramach obowigzkéw stuzbowych (rho = -0.42,
p < 0.001). Ta zmienna taczyta sie z poziomem wyksztatcenia (rho = -0.49, p < 0.001). Pytanie o rodzaj wykonywanej pracy
byto zadawane tylko osobom, ktére zadeklarowaty, ze pracuja, zebrane dane pochodzity wiec od mniejszej proby (N = 246).
Do zawodéw wykonywanych przez osoby w zbadanej prébie i raportowanych jako te, w ktdérych czesto pracuje sie fizycznie
przez dtuzszy okres, nalezata praca kucharza, kaletnika, ciesli, rolnika, blacharza czy fryzjera. Osoby badane wykonujace
prace, ktére same okreslity jako fizyczne, rzadziej czytaty réznego rodzaju materiaty zwigzane z praca, takie jak na przyktad
raporty lub notatki stuzbowe (rho =-0.31, p < 0.001). Umiejetno$¢ efektywnego czytania ze zrozumieniem jest natomiast
wspierajaca w pracy: sprzyja lepszym i szybszym efektom szkolen, wspiera komunikacje w zespole, zwieksza wydajnosc
pracownikéw (Bloom i in., 1997).

25



Identyfikacja czynnikow ryzyka niskiej umiejetnosci czytania u dorostych

Pytanie o duzej mocy predykcyjnej dla czytania dotyczyto liczby ksigzek w domu rodzinnym w wieku 14 lat (met_5_bo-
oksatl4, rho = 0.36, p < 0.001). Wraz z pytaniem (“Ile mniej wiecej ksigzek byto w Pani domu, kiedy miata Pani 14 lat?”)
pojawiata sie wskazdéwka, pomagajaca oszacowac te liczbe (“Prosze nie uwzglednia¢ czasopism, gazet ani podrecznikéw
szkolnych. Jeden metr pétki to okoto 40 ksigzek”). Zdecydowana wiekszos¢ (77,25%) oséb badanych wskazywata trzy dolne
przedziaty odpowiedzi, z czego az 24,5% raportowato, ze w domu byto 10 ksigzek lub mniej. Liczba ksigzek w domu byta tez
wysoko skorelowana z wyksztatceniem matki (rho = 0.46, p < 0.001) i z czytaniem ksigzek dla przyjemnosci w dorostym zyciu
(rho = 0.41, p < 0.001), cho¢ obie te zmienne w matym stopniu przewidywaty wynik testu czytania ze zrozumieniem.

Pytanie o liczbe ksigzek w domu jest czesto zadawane jako posrednia miara domowego $rodowiska czytelniczego (home
literacy environment), zobiektywizowanego kapitatu kulturowego w rozumieniu Bourdieu (objectified cultural capital) oraz SES
(Eriksson i in., 2022). Badania wykazaty, ze liczba ksigzek w domu wyjasnia wariancje w rozumieniu jezyka i osiggnieciach
akademickich, réwniez przy kontroli wyksztatcenia i zawodu rodzicdw. Podobnego efektu nie wykazano dla liczby e-bookdéw
(Heppt, Olczyk, Volodina, 2022). Osoby z domoéw, w ktérych jest wiecej ksigzek, bez wzgledu na wyksztatcenie rodzicéw, ich
zawdd i klase spoteczng, ksztalcq sie o trzy lata dtuzej niz réwiesnicy z domédw, w ktérych nie byto ksigzek. Ten efekt zostat
wykazany miedzykulturowo w 27 krajach (Evans i in., 2010). Sq jednak dowody na to, ze w pomiarze mogg by¢ systematyczne
btedy: uczniowie o nizszych osiggnieciach mogg raportowac zanizong liczbe ksigzek w swoim domu rodzinnym (Engzell, 2021),
cho¢ moze dotyczy¢ to tez ucznidw o wysokich osiagnieciach (Eriksson i in., 2022). Posiadanie ksigzek moze wskazywaé na
proczytelnicze postawy rodzicielskie, ale tez utatwia¢ wspélne czytanie dzieciom i rodzicom (Ammermeuller i Pischke, 2009).
Interwencje oparte na wreczaniu ksigzek na wtasnos$¢ rodzinom matych dzieci wydtuzajq czas spedzany przez rodzicéw na
czytaniu dzieciom na gtos, co z kolei moze sprzyjac¢ ich rozwojowi jezykowemu (Sanders i in., 2000).

Trudno ocenic, na ile pytanie o liczbe ksigzek w domu jest podatne na problem aprobaty spotecznej (social desirability bias).
Znacznie czestsze raportowanie w naszym badaniu bardzo niskiej liczby ksigzek (10 ksigzek lub mniej - 24,5% odpowiedzi)
niz liczby bardzo wysokiej (ponad 500 - 4% odpowiedzi) sugeruje, ze nie jest to duzy problem. Efekt liczby ksigzek w domu
i jego zwigzku z umiejetnoscig czytania jest dobrze udokumentowany, silny i od dawna stosowany w badaniach (Eriksson i in.,
2022). Pytanie o ksigzki jest wiec dobrym kandydatem dla kwestionariusza przesiewowego.

Inne miary, tradycyjnie wigzane z SES, nie okazaty sie szczegdlnie istotne dla poziomu wykonania testu czytania ze zro-
zumieniem. Status finansowy oraz martwienie sie poziomem zycia rodziny w ogdle nie byly zwigzane z czytaniem. Wielkos¢
miejsca zamieszkania byfa stabo skorelowana z wynikiem w czytaniu, nie znalazta sie jednak wsrdd istotnych zmiennych
w modelach regresji, podobnie jak zdrowie, wzrok i dtugos$¢ snu. To sugeruje, ze dla skutecznego czytania ma znaczenie
spoteczny, a nie ekonomiczny komponent SES.

5.3. Nawyki czytelnicze
Kolejng istotng zmienng zwigzang z poziomem wykonania testu okazato sie pytanie o pomoc potrzebng przy czytaniu (arh_7_
readhelp, ,Jak czesto potrzebuje Pani pomocy przy czytaniu instrukcji, ulotek lub innych materiatéw od lekarza lub z apteki?”).
To pytanie zostato zapozyczone z Single Item Literacy Screener (Morris i in., 2006, “*How often do you need to have someone
help you when you read instructions, pamphlets, or other written material from your doctor or pharmacy?”) i oryginalnie
pochodzi z Test of Functional Health Literacy in Adults (TOFHLA; Parker i in., 1995), kwestionariusza ttumaczonego na wiele
jezykdw i stuzacego do oceny health literacy (pl: $wiadomos¢ zdrowotna, kompetencje zdrowotne). Konstrukt health literacy
dotyczy nie tyle samej umiejetnosci czytania, co raczej motywacji i umiejetnosci rozumienia i stosowania informacji doty-
czacych opieki zdrowotnej i profilaktyki (Sgrensen i in., 2012). Jest jednak wiele dowoddéw na to, ze ta kompetencja wigze
sie bezposrednio z samg umiejetnoscig czytania (Morris i in., 2006), ale wiadomo réwniez, ze niskie kompetencje w czytaniu
czesto wigza sie z problemami zdrowotnymi (Berkman i in., 2004; Malik, Zaidi i Hussain, 2017). W naszym badaniu w anali-
zie korelacyjnej brak potrzeby korzystania z pomocy przy czytaniu materiatéw medycznych byt jednak nieco silniej zwigzany
z samg umiejetnoscig czytania (rho = 0.27, p < 0.001) niz z problemami zdrowotnymi (rho = 0.17, p < 0.05), problemami ze
wzrokiem (rho = 0.22, p < 0.001) i wiekiem (rho = 0.21, p < 0.001). Jako jedyna sposrod zwigzanych ze zdrowiem zmiennych
przewidywata tez wynik w tescie czytania w obu modelach regres;ji.

Pytanie z SILS dobrze obrazuje funkcjonalny aspekt kompetencji rozumienia tekstu. Nie wszystkie osoby z trudnosciami
w czytaniu mogg same uznawac sie za “potrzebujgce pomocy”. Jedni moga uwazac, ze pisemne materiaty dotyczace zdrowia
(np. ulotki lekdw) nie zawierajq, istotnych dla nich informacji, inni moga nie mie¢ w zwyczaju prosi¢ o pomoc lub nie maja
kogo o nig prosi¢ i po prostu nie biorg tego pod uwage. Potowa 0séb ankietowanych odpowiedziata, ze “nigdy” nie potrzebuje
pomocy przy czytaniu. Jednak osoby potrzebujace pomocy “czasem”, “czesto” i “zawsze” (15,75%) powinny jak najpilniej zo-
stac¢ objete wsparciem. Takie wsparcie mogtoby wigzac¢ sie z podnoszeniem ich kompetencji, ale rowniez upraszczaniem tego
typu materiatéw (Malik, Zaidi i Hussain, 2017). Grupa, ktéra wskazata, ze potrzebuje pomocy, byta tatwa do zidentyfikowania,
o metapoznawczej $wiadomosci wiasnych kompetencji, by¢ moze wiec rowniez bardziej zmotywowana do ich podnoszenia.
Zaréwno w kwestionariuszu przesiewowym, jak i w praktyce opieki zdrowotnej, takie lub podobne pytanie powinno by¢
juz przyjetym standardem. Wiele oséb poddawanych procedurom medycznym i przyjmujacych leki moze uzyskiwac istotnie
gorsze efekty w zwigzku z niedostatkami w swojej umiejetnosci czytania.

W I modelu regresji z udziatem petnej grupy oséb badanych istotnym pytaniem okazato sie réwniez pytanie samoopisowe
(arh_6_readassed: “Jak ogdlnie ocenia Pani swoja umiejetnosé czytania?”). W tym pytaniu zdecydowana wiekszos$¢ osob
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badanych ocenita swoja umiejetnosc czytania jako “bardzo dobrg” (39%) i “dobrg” (48%). Zwtaszcza biorgc pod uwage mate
zréznicowanie wynikéw, te osoby, ktére same uznajg swojg umiejetnos¢ czytania za niewystarczajacq, powinny by¢ objete
natychmiastowym wsparciem. Metapoznawczy dostep do wiedzy o lukach w swoich umiejetnosciach jest juz przeciez utatwie-
niem dla wszelkich dziatann zwigzanym zreszta bezposrednio z poziomem kompetencji w czytaniu (Amzil, 2014). Z drugiej
strony wiele os6b o niskich kompetencjach uznaje je za co najmniej “przecietne” i nie odczuwa lub nie raportuje probleméw
w tym zakresie.

Inne pytania bezposrednio dotyczace nawykdéw czytelniczych nie okazaty sie istotne w modelach regresji w przewidywaniu
poziomu czytania ze zrozumieniem, cho¢ niektére byty z nim w jakims$ stopniu skorelowane. Dotyczy to raportowanego czyta-
nia ksigzek (arh_4_readbooks) i innych tekstow (arh_5_readtexts) w zyciu codziennym, a takze czytania w pracy w przypadku
0séb pracujacych (met_24_workreading). Podobnie funkcjonowaty trzy pytania zaczerpniete z Adult Reading History Qu-
estionnaire oraz pytania dotyczace innych, posrednio zwigzanych z czytaniem, nawykow, takich jak wykorzystywanie e-maila
i social mediow do komunikowania sie z innymi, a takze robienia zakupéw przez internet. Dobry kwestionariusz przesiewowy
dotyczacy trudnosci z czytaniem powinien by¢ mozliwie krétki — sugerowane bytoby wiec wybranie tylko najwazniejszych pytan
o potwierdzonej mocy predykcyjnej.

5.4. Dysleksja rozwojowa i rodzinne ryzyko dysleksji

Osoby z trudnosciami w nauce czytania zdiagnozowanymi jako dysleksja rozwojowa gorzej sie uczg, czesciej wypadajq z sys-
temu edukacji i osiqgajg nizszy poziom wyksztatcenia, a ich nauczyciele przejawiajg utajone stereotypy i nieche¢, co wptywa
na oceny i nastawienie do ucznidéw (Hornstra i in., 2010). Ten problem dotyczyt czesci oséb badanych w tej prdbie, cho¢ zale-
dwie 17 z nich zaraportowato formalng diagnoze dysleksji (4,25%), a kolejne 24 osoby (6%) uznaty, ze mogq mie¢ dysleksje
pomimo braku formalnej diagnozy. Krétka definicja dysleksji ("Dysleksja to powazne trudnosci z naukg czytania i czytaniem”)
zostata dodana do pytania o status dysleksji, aby upewnic¢ sie, ze osoby badane w podobny sposéb interpretujg to pojecie.
Zgtoszone 10,25% o0séb z dysleksjq w prébie odpowiada rozpowszechnieniu dysleksji w populacji ogdélnej, szacowanemu na
ok. 10% (Snowling, Hulme, Nation, 2020).

I cho¢ w nieraportowanym w tej pracy tescie decyzji leksykalnej osoby z dysleksjg rzeczywiscie wypadaty nieco gorzej niz
grupa kontrolna, rozpoznajac stowa i pseudostowa wolniej i mniej poprawnie (Chyliin., w przygotowaniu), status dysleksji i jej
rodzinnego ryzyka nie miat wptywu na wynik w tescie czytania ze zrozumieniem. Jest to wynik spéjny z poprzednimi badania-
mi. Cho¢ dorosli z historig probleméw z czytaniem wypadajg gorzej w réznych miarach zwigzanych z dekodowaniem i fonolo-
gig, nie roznig sie w zakresie czytania ze zrozumieniem od grupy kontrolnej, co wykazata metaanaliza uwzgledniajgca réwniez
poziom przejrzystosci ortograficznej jezyka (Reis i in., 2020). W raczej przejrzystych ortografiach, takich jak polska, deficyty
dorostych oséb z dysleksjq sg jeszcze mniej wyrazne (Reis i in., 2020). Z jednej strony to optymistyczna konkluzja - trudnosci
z czytaniem na etapie szkolnym nie determinujg pdzniejszego losu dorostych. Z drugiej niepokoi fakt, ze pomimo adekwatnej
nauki czytania w szkole podstawowej, w dorostosci umiejetnos¢ rozumienia tekstu moze nie osiagna¢ oczekiwanego poziomu.
Dysleksja rozwojowa jednak zdecydowanie nie jest tym samym co trudnosci z czytaniem w dorostosci.

5.5. Nieistotne czynniki
Poza oméwionymi pytaniami, w badaniu pytano o szereg innych kwestii wybranych na podstawie przegladu literatury, ale
réwniez rozmow z osobami badanymi w trakcie wywiadéw poznawczych w jako$ciowym badaniu pilotazowym. W tych pyta-
niach nie wykazano zadnego efektu w analizie regresji, ale rowniez w analizie korelacyjnej skorygowanej pod katem liczby
poréwnan. Do takich pytan nalezy to o poczucie umiejscowienia kontroli w konteks$cie wtasnego wptywu na polityke (arh_11_
locuscontrol: "W jakim stopniu zgadza sie Pani ze zdaniem: «Ludzie tacy jak ja nie majg nic do powiedzenia na temat tego,
co robi rzad»"). W duzej metaanalizie opublikowanej w zesztym roku ta zmienna wysoko korelowata z poziomem czytania ze
zrozumieniem (r = 0.45, p < 0.001; Stanek i Ones, 2023), zostata tez wybrana z reanalizy danych PIAAC (Chyl i Molak, 2022).
By¢ moze jednak zadane pytanie nie byto adekwatne i wcale nie mierzyto zatozonego konstruktu. Podobne wyniki dato pytanie
o zaufanie spoteczne (arh_10_socialtrust, "W jakim stopniu zgadza sie Pani ze zdaniem: «Jedli sie nie jest ostroznym, inni
ludzie to wykorzystajg»"). To pytanie rowniez zostato wskazane w reanalizie danych PIAAC. Zaufanie spoteczne jest taczone
ze zdolnosciami pozawczymi (Hooghe, Marien i De Vroome, 2012), cho¢ moze by¢ tez ttumaczone poprzez zmienne $rodowi-
skowe (Weinschenk i Dawes, 2019). W naszym badaniu nie okazato sie w kazdym razie istotne dla czytania.

Pewnym zaskoczeniem byt brak istotnego zwigzku pomiedzy czytaniem a raportowanym stosowaniem prostej matematyki
w zyciu codziennym. Jest wiele dowodéw na zwigzki pomiedzy umiejetnoscig czytania i liczenia u dorostych, cho¢ nowe ba-
dania pokazujg tez rozdzielno$¢ tych dwdch czynnikéw (Vagvélgyi i in., 2024). Pytania o zwykig dtugosc snu, a takze liczbe
godzin przespanych poprzedniej nocy, nie miaty zwigzku z wynikiem w tescie. Te pytania zostaty dodane po jakosciowym bada-
niu pilotazowym, w ktérym osoby badane z grupy ryzyka raportowaly zmeczenie, niedospanie i przepracowanie. Nie wykazaty
jednak nawet stabej korelacji. Podobnie pytanie o wzrok i stan zdrowia — nie sg to istotne czynniki dla czytania w tym badaniu,
cho¢ jak juz wiemy, jest nim samo health literacy. Zadnego zwigzku z czytaniem nie miaty tez raportowane finanse i stosunek
do domowego budzetu (pytania CBOS). Nie jest oczywiste, ze wszystkie te czynniki nie majg zadnego zwigazku z poziomem
umiejetnosci czytania, ale w tym badaniu takie zwigzki nie zostaty wykazane.
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6. WNIOSKI

To badanie stanowi probe opisu grupy ryzyka dla probleméw z czytaniem w dorostosci, a takze wyboru najbardziej predyk-
cyjnych dla umiejetnosci czytania pytan. Wsrdd nich sg pytania o poziom wyksztatcenia, postrzeganie wtasnej kompetencji
w czytaniu, potrzebe pomocy przy czytaniu materiatéw medycznych, liczbe ksigzek w domu rodzinnym oraz rodzaj wykonywa-
nej pracy u oséb zatrudnionych. W obliczu rozpowszechnionego problemu z czytaniem ze zrozumieniem u dorostych Polakéw
i Polek (Chton-Dominczak i in., 2015), kwestionariusz utatwiajacy identyfikacje oséb dorostych z ryzykiem probleméw z czyta-
niem jest pilng potrzebg dla polityki edukacyjnej, ale réwniez dla praktyki opieki zdrowotnej. Jednoczesnie taki kwestionariusz
przesiewowy nie moze zastgpi¢ testu wykonaniowego, wprost mierzacego umiejetnosc praktycznego wykorzystywania umie-
jetnosci czytania w zyciu - wyjasniana w tym badaniu wariancja to 33%.
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Abstract

Despite substantial evidence about the negative impact of bullying on academic achievement, there is relatively scarce literature
on the issue of bullying in the Balkan countries, which is an area that is prone to violence also in schools. In this study, we use
data gathered from the 2019 TIMSS assessment of 4th grade students in eight Balkan countries, and implement mixed models
of achievements in mathematics and science as well as student- and school-level explanatory variables to determine the interac-
tions between these variables and bullying. The results indicate that students who are more frequently targets of bullying experi-
ence a stronger positive impact of confidence and socioeconomic background, while there is no significant impact of the school’s
emphasis on success and lower shortages of resources. Nonetheless, while student-level indicators generally have a lower impact
on achievements than school-level ones, student-level confidence has a stronger effect than the average confidence at the school
level. Our results provide evidence on possible interventions against bullying for policymakers in the region.

Keywords: Bullying, Balkan countries, TIMSS 2019, achievements.

Zaleznos$ci miedzy przesladowaniem, pochodzeniem spoteczno-ekonomicz-
nym i postawami wobec osiagnie¢ edukacyjnych: Dowody z badania TIMSS
2019 z krajow batkanskich

Streszczenie

Pomimo wielu dowodéw na negatywny wplyw przemocy réwiesniczej na wyniki w nauce, istnieje stosunkowo niewielka
literatura dotyczaca tego zjawiska w krajach batkanskich, ktére sg obszarem podatnym na przemoc réwniez w $rodowisku
szkolnym. W niniejszej pracy wykorzystujemy dane zebrane w miedzynarodowym badaniu osiggnie¢ TIMSS 2019 przeprowa-
dzonym wséréd ucznidéw klasy czwartej w o$miu krajach batkanskich. W analizach wykorzystujemy modele wielopoziomowe,
w ktoérych zmiennymi wyjasnianymi sg osiggniecia uczniow w matematyce i naukach przyrodniczych, a zmiennymi objasniaja-
cymi sg czynniki na poziomie ucznia i szkoty. Badamy interakcje miedzy tymi zmiennymi a zjawiskiem przemocy rowiesniczej.
Wyniki wskazujg, ze im czesciej doswiadczajq jej uczniowie, tym silniej odczuwaja pozytywny wptyw pewnosci siebie oraz
statusu spoteczno-ekonomicznego. Nie zaobserwowano istotnego wptywu nacisku szkoty na sukces i mniejszych niedoboréw
zasobow. Mimo iz wskazniki na poziomie ucznia maja zwykle mniejszy wptyw na osiggniecia niz wskazniki na poziomie szkoty,
indywidualna pewnos¢ siebie ucznia ma silniejszy efekt niz $rednia pewnos¢ siebie w szkole. Nasze wyniki dostarczajq dowo-
dow wskazujacych mozliwe obszary interwencji przeciw przemocy réwiesniczej dla decydentdéw w regionie.

Stowa kluczowe: Przemoc réowiesnicza, dreczenie szkolne, kraje batkanskie, TIMSS 2019, osiagniecia
edukacyjne.
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1.INTRODUCTION

Bullying in schools is a pervasive issue that has garnered significant attention from researchers and policymakers alike (Smith,
Ananiadou & Cowie, 2003). It is well-established that bullying can have long-lasting negative effects on the psychosocial
health of both victims and perpetrators. Victims and perpetrators of bullying often experience a decline in mental health, which
can persist into adulthood, manifesting in lower psychosocial health, as well as affluence (Wolke, Copeland, Angold, & Costello,
2013; Flaspohler, Elfstrom, Vanderzee, Sink, & Birchmeier, 2009). The negative impact of bullying on educational achievement
has been consistently documented across various countries and academic domains. For instance, studies by Murillo and Roman
(2011), Ponzo (2013), Van der Werf (2014), as well as Al-Raggad, Al-Bourini, Al Talahin, and Aranki (2017) provide robust
evidence that bullying correlates with lower academic performance. The psychological stress caused by bullying can lead to
a negative perception of the educational environment, and this impacts learning and therefore achievements.

Despite the large amount of literature on bullying globally, there is a relative scarcity of studies focused on the Balkan
countries. The limited evidence available, such as the work by Kovacevi¢ (2019), suggests that schools in this region are par-
ticularly susceptible to violence, including bullying. This susceptibility is likely influenced by broader societal issues, including
political instability, economic hardship, and cultural attitudes towards violence. Nikolaidis et al. (2018) and Kovacevi¢ (2019)
indicate that the prevalence of bullying in Balkan schools is substantially high, further emphasizing the need for effective inter-
ventions. The high incidence rates in this region may reflect underlying societal norms that may not be able to limit and pre-
vent aggressive behaviour, making it more challenging to implement anti-bullying policies that are effective in other contexts.

This paper investigates the relationship between student bullying, socioeconomic background, and student attitudes in in-
fluencing educational outcomes. Specifically, it explores how bullying influences the relationship between a student’s socioeco-
nomic status, their confidence, and their academic achievement. The analysis uses data from the 2019 Trends in International
Mathematics and Science Study (TIMSS) assessment of 4th grade students (Mullis et al., 2020), with a focus on the Balkan
countries that took part in the assessment. By focusing on this geographic region, the study aims to contribute to the growing
body of research that examines how factors such as bullying can impact academic performance in underrepresented contexts
in educational research.

2. LITERATURE REVIEW

Emerging research has begun to explore the relationship between bullying and socioeconomic background, revealing that stu-
dents from more affluent backgrounds may be more likely to engage in bullying behaviour, targeting their less affluent peers
(Silva et al., 2024). This dynamic can be understood through the lens of social dominance theory, which posits that individuals
or groups with more resources or power may assert their dominance over those with fewer resources. Jansen et al. (2012)
also observed that disadvantaged students are more frequently targeted by bullies, although this pattern does not seem to be
significantly influenced by the overall socioeconomic profile of the school. This finding suggests that individual socioeconomic
status may play a critical role in bullying dynamics.

However, Tippett and Wolke’s (2014) meta-analysis highlights that the relationship between socioeconomic status and
bullying is complex and non-linear, suggesting that all students, regardless of their socioeconomic background, are at risk of
being involved in bullying, either as victims or perpetrators. This complexity underscores the need for interventions designed
on evidence that address bullying across all socioeconomic strata. Furthermore, it is also important to consider gender gaps
in bullying, which usually sees boys as being the victims and perpetrators more often (see for instance Cosma et al., 2022).
Yet, this could also affect achievement gaps. For instance, the results from the 2019 edition of TIMSS indicate that boys tend
to outperform girls in mathematics, while the opposite is observed in science (Mullis et al., 2020). It is therefore important to
assess if and how gaps in bullying can influence gaps in achievements, considering the role of gender influencing both aspects.

Socioeconomic status is not only a factor in bullying but also moderates the broader school climate, influencing the inci-
dence of bullying and violence in schools (Deniz, 2015; Jain et al., 2018). A positive school climate can reduce the adverse
effects of a low socioeconomic background on student achievement (Berkowitz et al., 2017). This could be due to more sup-
portive relationships and sense of community, as well as a safe physical environment; for this reason, we investigate to what
extent the school climate (measured through bullying) can interact with socioeconomic background and school in influencing
achievements.

Furthermore, the role of student attitudes and motivations has been found to be a significant predictor of academic success,
independent of socioeconomic status (Bellibag, 2016). Among them, student confidence is one of the factors that are associ-
ated with increased academic achievements (Stankov, 2012), including in the TIMSS assessment itself (Mullis et al., 2020).
However, findings suggest that the relationship may be reversed, with achievements being the drivers of a higher confidence
in a given domain (Tripathy & Srivastava, 2012). We include this aspect by adding indicators relating to attitudes (such as stu-
dent confidence or school emphasis on academic success) in our investigation. Another important aspect relates to the urban
location of the school, which is usually associated with higher achievements as a result of increased socioeconomic background
compared to rural areas (Betancur et al., 2024).
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In addition to achievement and social relationships, bullying can also negatively affect the attitudes that students have
toward school (Demanet & Van Houtte, 2012; Najam & Kashif, 2018). The social isolation and stigmatization that often accom-
pany bullying can exacerbate feelings of disengagement from the school community, making it even more difficult for victims
to succeed academically. However, research also suggests that interventions aimed at supporting student confidence can be
effective in reducing bullying and its negative consequences (Beran & Shapiro, 2005). Therefore, it is important to evaluate
to what extent bullying and student attitudes—such as confidence—can interact in their effect on academic achievements.

School-based policies that involve teacher interventions have been shown to mitigate the impact of bullying, though the
effectiveness of these interventions often depends on the teacher’s confidence and willingness to address the issue (Novick
& Isaacs, 2010; Maynes & Mottonen, 2017). Moreover, Veenstra et al. (2014) emphasize the role of the classroom environ-
ment, suggesting that teachers can play a crucial role in preventing bullying. Overall, in our analysis we include variables
relating to school-level policies and attitudes that relate to the availability of resources and climate, namely shortages and
emphasis on academic success. The aim is to check whether they influence achievements both directly and through interaction
with student bullying.

An aspect that could influence the emergence of bullying is the creation of within-school hierarchies. In this respect, social
dominance theory (Sidanius & Pratto, 1999) could be used to investigate bullying dynamics in schools. Previous research has
shown that bullying behaviours are associated with individual orientations towards social dominance (Reijntjes et al., 2013;
Goodboy et al., 2016; Volk et al., 2021). This can also have an impact on school environment more generally, as well as on
relationships between peers in school (Kiefer & Ryan, 2008; Hawley, 2015). Therefore, it is important to investigate if and how
bullying can influence educational achievements, both directly and as an influencer of other variables.

3. DATA AND METHODOLOGY

This study uses data gathered from the 2019 edition of the TIMSS assessment, in particular from the student questionnaire,
which includes a survey of competencies in mathematics and science, as well as inquiries surveying the attitudes of students
themselves. Furthermore, we include indicators gathered from the principal’s questionnaire, allowing us to add school-related
indicators to our analysis. We included the data gathered for 4th grade students in the Balkan countries that took part in the
assessment, namely Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Kosovo, Montenegro, North Macedonia, and Serbia.

The TIMSS survey administers a large number of items to participants, covering a broad range of topics, which are
later used to build scales that are indicative of such topics. In our analysis, we used some of these scales to investigate how
they interact with bullying in their association with academic achievements. Table Al in the Appendix presents the measures
included in our analysis, together with the associated items administered to students in the TIMSS questionnaires. It should
be noted that these variables are based on reports by students and school principals, which could decrease their reliability,
since they are not based on objective indicators or measurements. Moreover, the measure of bullying is based entirely on
items relating to being a victim of bullying, which does not allow the perpetrators of bullying to be considered as well. This,
in principle, could have an impact on the reliability of the findings, since the results could be biased due to the selection of the
sample or the subjective beliefs or attitudes of the participants. While the sample selection bias is reduced through the use
of sample weights (see below), it is important to stress that the results should be read bearing in mind the lack of the absolute
objectivity of the measures.

In our analysis, we implemented mixed models and used educational achievements as the dependent variable, adding
a number of indicators as independent variables. In particular, we included the scales of student bullying, availability of home
resources, and student confidence in mathematics or science (separately for the two domains) as measured by the TIMSS
assessment. As an additional control variable, we also included student gender in our models. From the principal’s question-
naire, we included shortages in mathematics or science lessons (separately for the two domains), and emphasis on academic
success. We also added school location as an additional control variable, coded as “Urban” for schools that are in densely
populated areas, suburban, or medium-sized cities.

All the indicators have been standardized and centred on students, except for the dummy variables of gender and school
location. The standardization of the dependent variables also allows us to compare the magnitude of the impact of each of
the variables within and between educational domains. Moreover, the choice of the explanatory variables allows us to have
two indicators of attitudes, namely student confidence and the school’s emphasis on academic success, and two indicators of
affluence, namely student availability of home resources and the school’s resource shortages.

The data pooling is based on the assumption of the general homogeneity in the Balkan countries, due to regional
characteristics, as well as on the aim of the research, which focuses on general regional trends. However, this also comes with
the limitation that some sensitivity is lost at the country-level, as heterogeneity between countries still exists. To reduce the
potential impact of this bias, we included country-fixed effects in the mixed models, thus acquiring results that are broadly
representative of the regional trends, but that also take into account the possible differences found between the countries
in the region. Moreover, it should also be stressed that the analysis is based on cross-sectional data, which in practice does
not allow for definitive causal inferences, but only to infer associations between variables. While this still provides important
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results to inform policy recommendations, the impossibility to infer causal relationships should be highlighted as the findings
may not reflect direct effects but rather just correlations among indicators.

To analyse the data, we employed linear mixed-effects models (LMMs) to account for both fixed and random effects.
The fixed effects included the student- and school-level indicators, while the random effects captured the variability among
schools. The general form of the model is given by:

yij= 0+ k=1pkxijk+ ui+ ij

where yij represents the response variable for observation j in group i, 0 is the fixed intercept, k are the fixed-effect
coefficients associated with the predictor variables xijk, ui is the random effect for group i assumed to follow a normal
distribution with mean 0 and variance u2, and ij is the residual error term with variance u2. Model fitting was performed using
Stata software, and the significance of the fixed effects was assessed through likelihood ratio tests.

We implemented six mixed model specifications, including the survey weights of the TIMSS assessment, to obtain
a measurement that is representative of the entire student population of the countries surveyed, which we considered a single
pooled dataset but including country-fixed effects. In the mixed models, student-level weights (computed as the product of
the student weight factor WGTFAC3 and the student weight adjustment factor WGTADJ3) are included as level-one weights in
order to give the same weight to all participants regardless of the country, while school-level weights (computed as the product
of the student weight factor WGTFAC1 and the student weight adjustment factor WGTADJ1) are included as level-two weights—
school-level weights are rescaled to sum up to the school size in the specification of the mixed model.

To account for the impact of school- and student-level variables, we computed school averages of the variables measured
at the student level (i.e., bullying, availability of home resources, and confidence), and included them among the school-level
indicators. Furthermore, we computed within-school measures of these indicators as the gap between the individual level and
the school average, and included them among the student-level indicators. The interactions included in the mixed models are
computed using within-school bullying, and within-school variables when available (i.e., in the case of home resources and
student confidence).

In all the mixed models, the dependent variable is student achievements (in mathematics or science), which are measured
through plausible values in the TIMSS assessment. We ran the models using only the first plausible value, as this allows the
analysis to be simplified. Although the imputation measurement error is not accounted for, it is usually negligible, so we can
treat the results as statistically reliable (Jerrim et al., 2017). In model specification 1, we only include the indicators specified
above. In each of model specifications 2-5, we include the interaction terms of the student-level indicator of bullying and
the four variables that measure attitudes and affluence (namely student confidence, availability of home resources, school’s
emphasis on academic success, and resource shortages). In model specification 6, we include all the interaction terms togeth-
er. We compute variability at the school level, given that it is the environment in which bullying may take place in the most
impactful way.

4. RESULTS

This section presents the results of our mixed models. Table 1 shows the results for 4th grade students in mathematics, while
Table 2 shows the results for 4th grade students in science. The results are consistent overall when comparing mathematics
and science, indicating that the domain of learning does not appear to have a substantial influence over the significance of
the relationships between the main variables. This suggests that the underlying factors affecting student achievement are
relatively stable across different subject areas, reinforcing the idea that broader educational and environmental influences may
play a more dominant role than domain-specific factors.

As could be predicted, student- and school-level indicators are associated with achievements in the most intuitive way:
in particular, lower bullying, higher availability of home learning resources, and higher confidence are all associated with
higher student achievements, both when considered at the school- and at the student-level. This confirms previous literature
suggesting that a supportive and resource-rich environment fosters better academic performance. It also highlights the need
for schools to implement anti-bullying programs and ensure adequate learning materials at both the school and home envi-
ronments. Nonetheless, shortages do not present any significant coefficient, while emphasis on academic success is positively
associated only with achievements in science.

It is also worth noting that female students achieve significantly lower scores in mathematics, but not in science. This
finding aligns with previous research on gender disparities in STEM subjects, suggesting that societal or educational factors
may contribute to these differences in mathematics performance. Further investigation into classroom dynamics, teacher
expectations, and cultural influences may be needed to fully understand these patterns.

Interestingly, it can also be seen how being in an urban school is not associated with mathematics achievements, and is
negatively associated with science scores. This result is somewhat unexpected, as urban schools could be assumed to pro-
vide better educational resources. One possible explanation is that urban environments introduce additional variables that
may counterbalance any advantages in infrastructure or teaching quality. These results are particularly interesting, since it
could instead be expected that significant gaps would emerge between students in urban and rural schools based on resource
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shortages; however, the inclusion of further control variables and especially country-fixed effects could explain why these
variables are not significant. This suggests that educational inequalities may be more nuanced than traditionally assumed,
and that country-level policies or socio-economic factors might be influencing the patterns observed in student achievements.

Crucially, among the interactions, only student confidence retains significance both for mathematics and science and among
model specifications. This finding underscores the importance of psychological and emotional factors in academic success.
Confidence appears to be a stable and strong predictor of achievement, suggesting that interventions aimed at boosting stu-
dent self-efficacy could have lasting positive effects across different learning domains. In mathematics, the availability of home
learning resources and confidence present negative interactions with bullying—the first two variables are the only ones that
are statistically significant and retain their significance when all the interactions are accounted for at the same time (model
specification 6). In science, as noted, only caonfidence presents a significant interaction with bullying and maintains it when
all the interactions are accounted for at the same time (model specification 6). This reinforces the idea that confidence is not
only a direct predictor of achievement but also plays a buffering role against negative experiences such as bullying. Students
with higher confidence may be more resilient to peer victimization, allowing them to maintain their academic performance
despite challenges.

Table 1 Mixed models of mathematics achievements

(1) (2) (3) (4) (3) (6)
School-level variables
Lower bullying 20.7*** 20, 7*** 20.4%*** 20.6%** 20, 7*** 20.4%**
Home resources 43.1%** 43, 1%** 43.1%** 43.1%** 43.1%** 43, 1%%*
Confidence in mathematics 11.4* 11.5% 11.6%* 11.4* 11.4* 11.7*
Lower resource shortages -0.3 -0.3 -0.3 -0.3 -0.3 -0.3
Emphasis on success 3.8 3.8 3.8 3.9 3.8 3.8
Urban school -6.3 -6.3 -6.3 -6.3 -6.3 -6.3
Student-level variables
Lower bullying 2.4%%= 2.3%%* 2.0%* 2.4%%= 2.3%%= 1.9%=*
Home resources 21.8%** 21,9%** 21.B*** 21.B*** 21.B*** 21.9%**
Confidence in mathematics 28.8%** 28.8%** 28.9%** 28.8*** 28.8*** 28.9%**
Gender (female) -4, gEk% -4, gEk% -4, GEk* -5.0%** -4, GEk* -4, 9%k
Interactions of student-level bullying
Student-level home resources -2.9%* -2.0*
Student-level confidence in _3.q#as 3. g
mathematics
Emphasis on success -0.9 -0.8
Lower resource shortages -1.1 -0.8
Constant 528.1%**  528.1%**  528.8¥** 5§28, 1%¥**  528.1%**  528.6%**
Country-fixed effects Yes Yes Yes Yes Yes Yes
School-level variance 1027.5 1026.5 1028.2 1027.2 1027.3 1027.1
Student-level variance 3592.7 3589.6 3585.0 3592.1 3591.8 3582.5
Mo. of observations 31799 31799 31799 31799 31 799 31 799

Source: TIMSS 2019. *indicates p<0.05, **indicates p<0.01, ***indicates p<0.001
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Table 2 Mixed models of science achievements

(1) (2) (3) (4) (3) (6)
School-level variables
Lower bullying 17.9%= 17.9%= 17.7%% 17.8%* 17.9%% 17.7%*%
Home resources 52.4%%% 52.4%%% 52.4%%% 52.4%%% S52.4%%* S52.4%**
Confidence in science 10.0* 10.0* 10.1* 10.0* 10.0* 10.1*
Lower resource shortages -1.1 -1.1 -1.1 -1.1 -1.1 -1.1
Emphasis on success 4.8% 4.8% 4.7% 4.8% 4.8% 4.7*
Urban school -9.3%* -9.3%* -9.3* -9.3%* -9.3* -9.3%
Student-level variables
Lower bullying 4, 3%x= 4 2%%% 4.0%*= 4 2%%= 4, 2%%= 3.9%%%
Home resources 24 7 24 g 24 7w 24 7*** 24 7¥** 24 g¥**
Confidence in science 19.0%** 19.0%** 19.0%** 18.9%** 18.9%** 18.9%**
Gender (female) 0.0 0.0 0.1 0.0 0.0 0.1
Interactions of student-level bullying
Student-level home resources -1.3 -0.8
Student-level confidence in science -2.1%%* -1.9%
Emphasis on success -1.1 -1.0
Lower resource shortages -1.1 -0.9
Constant 531.7%%* 531 7%**  532.0%** 531 7%** G531 7%%* G532 0%**
Country-fixed effects Yes Yes Yes Yes Yes Yes
School-level variance 1087.0 1086.3 1084.6 1086.9 1086.9 1084.1
Student-level variance 4157.2 4156.7 4154.8 4156.4 4156.4 4153.3
Mo. of observations 31 641 31 641 31 641 31 641 31 641 31 641

Source: TIMSS 2019. *indicates p<0.05, **indicates p<0.01, ***indicates p<0.001

The comparison of school- and student-level variances also show how most of the variance is found between students,
i.e., within schools, as opposed to between schools. Yet, variance between schools accounts for around 20% of the to-
tal variance, thus still showing somewhat large disparities between schools, which could be attributed to different teaching
methods, classroom environments, or school resources. This indicates that while student-level differences are the primary
drivers of achievement gaps, school-level factors still play a meaningful role. Policymakers should consider strategies that
address both individual student needs and broader school-wide improvements to maximize educational equity.

Moreover, it can be seen that indicators such as bullying and home resources show larger coefficients when considered
at the school-level, rather than the student-level. However, confidence shows the opposite trend, highlighting the importance
of student self-efficacy within the school—something that is also confirmed by the results of the interactions with bullying.
This suggests that while material resources are more influential at the institutional level, personal psychological attributes, like
confidence, are more impactful at the individual level. Schools should, therefore, adopt a dual approach that enhances both
tangible resources and student psychological well-being.

The finding that the interaction terms of student variables are negative and statistically significant indicates how, everything
else being equal, students who are more subjected to bullying from their peers (and who therefore have a lower bullying
scale) receive a stronger benefit from increased availability of home learning resources and confidence in the domain of
mathematics, and confidence in the domain of science, but not necessarily from an increased emphasis on academic success and
lower shortages of resources. Interestingly, while all the interactions are negative in magnitude, only confidence maintains its
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significance when all the terms are considered together. This suggests that confidence serves as the most robust protective
factor against the negative effects of bullying. Unlike external factors that may provide indirect benefits, confidence appears
to have a direct and significant impact on students’ ability to withstand negative school climate experiences.

This suggests that while the overall environment of academic emphasis may play a role in mitigating the negative effects
of bullying, the most crucial factors are those that directly influence the individual student’s experience and self-percep-
tion. Specifically, the significant interaction between bullying and confidence in the domain of learning implies that students
who face bullying but maintain higher confidence levels are better equipped to cope with its adverse effects. This could be
due to their ability to internalize the value of education and maintain motivation despite peer victimization. Moreover, the
availability of home learning resources appears to be a critical buffer for these students, providing them with the necessary tools to
succeed academically, even when school becomes a hostile environment. This reinforces the need for targeted interventions
that specifically support at-risk students. Programs that foster self-confidence and provide additional learning resources
at home could be particularly effective in protecting vulnerable students from the negative impact of bullying.

On the other hand, the diminished significance of interactions relating to broader contextual factors, such as the
overall emphasis on academic success and resource shortages, when controlling for student-level factors, highlights the less
impacting nature of these influences. It may be that these broader school-level factors are important, but not as direct-
ly impactful as the student’s immediate environment and personal resources. This distinction is crucial for educators and
policymakers, as it suggests that while system-wide reforms are valuable, student-centred strategies may yield more imme-
diate and tangible benefits. Investing in personalized support mechanisms, such as mentorship programs and home-based
educational resources, could prove to be highly effective in closing achievement gaps. This finding underscores the
importance of targeted interventions that enhance individual students’ confidence and access to resources at home, espe-
cially for those who are most vulnerable to the negative effects of bullying. Such targeted efforts could be more effective
in improving educational outcomes than broader, less individualized strategies.

5. CONCLUSIONS AND POLICY RECOMMENDATIONS

We investigated the relationship between student bullying and the socioeconomic background and attitudes in their
association with educational achievements in mathematics and science, on a sample of the eight Balkan countries that
took part in the 4th grade assessments of the 2019 edition of TIMSS. In particular, we implemented mixed models that
aimed at investigating in which way school climate—i.e., bullying—could interact with economic measures of affluence,
namely the availability of home learning resources and school resource shortages, and with measures of attitudes, namely
student confidence and the school’s emphasis on academic success. Our analysis aimed at providing large-scale evidence
on the relationship between achievements, bullying and economic and psychological factors, as well as on whether the
interaction between bullying, affluence and motivations can differ between mathematics and science also in light of the
additional independent variables.

Our analysis provides evidence that the interaction between bullying and student confidence plays a significant role
in student achievement. Specifically, students who are more subjected to bullying, i.e., those with lower scores on the
bullying scale, derive a stronger benefit from increased availability of home learning resources and higher confidence
in mathematics, and from higher confidence in science. These student-level factors are crucial in mitigating the negative
impacts of bullying, while broader contextual factors, such as the school’s emphasis on academic success and the availability
of resources, play a less direct role. This highlights the importance of targeted interventions directly addressing the needs and
experiences of bullied students.

Our results suggest several policy recommendations. Foremost is the need to reduce bullying across all grades, as this
reduction is strongly associated with improved educational achievements. The coefficients of the mixed models indicate that
the average bullying at the school level has a stronger impact on achievements than within-school bullying, which suggests
that the phenomenon should be tackled organically at the school level, and not just by improving the relative condition of
individual students. Given that bullying can also significantly affect students’ well-being and confidence, addressing this issue
could have a broad positive impact on other educational indicators as well. To this aim, it is important for school authorities to
establish monitoring, as well as to provide opportunities for students to report instances of bullying.

Additionally, enhancing students’ confidence in their academic abilities and ensuring their access to sufficient home learning
resources can further improve their performance in mathematics and science. These targeted interventions are particularly
effective for students who are more vulnerable to bullying, emphasizing the need for personalized support strategies. To this
aim, teaching programs and curricula could be better targeted in order to allow students to be confident and self-effective in
learning; moreover, additional support courses and programs can help the most struggling students in gaining confidence,
which is something that has been found to also mitigate the impact of bullying on achievements. Importantly, the results
show that the within-school effect of confidence on achievements is stronger than the school-level one, which indicates that
interventions should focus on helping individual students in their self-efficacy and confidence, rather than implement measures
for the school as a whole.
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The current study also opens avenues for future research. Some relationships observed in our analysis, such as the
differential impact of resource availability depending on the bullying context, warrant further investigation. It could be
valuable to explore how specific aspects of home learning resources or student confidence contribute to the observed
outcomes. Additionally, while our study emphasizes the importance of student-level factors, further research could investigate
the broader school environment’s role in moderating the effects of bullying. Understanding these dynamics in greater detail
could help refine intervention strategies and better support all students, particularly those who are most at risk.

In particular, our results suggest that student confidence could be the most important factor that can help mitigate the
negative impact of bullying on academic achievements. This claim is based on the finding that confidence retains a significant
coefficient in its interaction with bullying on achievements both in mathematics and science, and that confidence as such has
a stronger association with achievements in its level found within schools, rather than between schools. Nonetheless, the
dynamics by which confidence in mathematics or science could benefit students who more often report bullying are not
explained by our models. Future investigations could be aimed at clarifying this relationship.

Third, as this study relies upon data gathered before the outbreak of the COVID-19 pandemic, it is also crucial to assess
if and to what extent the relationship between bullying, attitudes, affluence, and educational achievements has changed as
a result of school closures. This is because the most economically disadvantaged students may have found more difficulties in
keeping their learning consistent when studying remotely, and this may also have impacted how their attitudes are associated
with their achievements. Additional research could be directed at investigating how the pandemic has influenced the relation-
ship between bullying and achievements, as well as how other variables interact with bullying in influencing achievements.
To this aim, data from TIMSS 2023 could be used, allowing for a comparison between samples of students of the same
countries. This could also help overcome the limitation relating to the use of cross-sectional data, given that analysing
data coming from multiple editions of TIMSS would allow a temporal factor to also be included in the data analyses.
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Streszczenie

Badanie myslenia kreatywnego przeprowadzone w ramach ostatniej edycji badania PISA 2022 bylo pierwszym na taka skale
pomiarem tej umiejetnosci wérdd 15-latkéw w Polsce na tle ich rowiesnikdw z innych krajéw OECD bioracych udziat w badaniu.
Umozliwito ono miedzy innymi pomiar umiejetnosci 15-letnich uczniéw w trzech wymiarach kreatywnego myslenia badanych
w PISA (tworzenie kreatywnych pomystéw, tworzenie réoznorodnych pomystéw, ocenianie i ulepszanie pomystow) oraz w czterech
domenach (rozwigzywanie problemdéw spotecznych, rozwigzywanie probleméw naukowych, wypowiedz pisemna i prezentacja
graficzna). Wyniki badania PISA 2022 wykazaty, ze myslenie kreatywne jest mocng, strong polskich 15-latkéw - uzyskali oni
$rednie wyniki powyzej $redniej dla krajow OECD - zaréwno ogotem, jak i w kazdym z badanych wymiardow i kazdej z domen.
W niniejszym artykule postawiono pytanie, czy i ewentualnie w jakim obszarze (np. konkretny typ zadan) jest potencjat do
dalszego rozwijania myslenia kreatywnego polskich ucznidéw. W artykule zaprezentowano wyniki analizy iloSciowej na poziomie
zadan i w ten sposdb wytypowano cztery zadania, w ktorych polscy uczniowie wypadli nieco stabiej (istotnie statystycznie) niz
ich rowiesnicy z krajéw OECD bioracych udziat w badaniu. Dwa z nich to zadania wymagajace zaprezentowania dwoch rdznig-
cych sie od siebie pomystéw. Jedno zadanie wymagato przedstawienia dwoch scenariuszy na film, a drugie - dwdch projektow
graficznych na przypinke. Obydwa te zadania dotyczyly wymiaru tworzenia réznorodnych pomystéw. Problemem w przypadku
tych zadan mogta nie by¢ kreatywnos¢ (oryginalnosc), a tzw. ptynnosé (tworzenie wielu réznych pomystéw), ale wylacznie
w zadaniach wymagajacych wiekszego naktadu pracy i rzadziej uzywanych w polskiej praktyce edukacyjnej. Nie wykazano
jednak zaleznosci pomiedzy wykonaniem tych zadan a wynikami na skali wytrwatosci. Dwa pozostate zadania zidentyfikowane
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jako nieco trudniejsze dla polskich ucznidow dotyczyty z kolei domeny rozwigzywania problemoéw spotecznych. Analiza odpowie-
dzi wykazata, ze w przypadku obu tych zadan problemem magt by¢ brak szerszej wiedzy kontekstowej na temat poruszanego
w nich problemu spotecznego. W tekscie podjeto dyskusje nad mozliwymi wyjasnieniami tych stabszych stron polskich uczniow
zaobserwowanymi w ich ogdlnie bardzo dobrych umiejetnosciach myslenia kreatywnego oraz mozliwosciami wprowadzania zmian
w polityce edukacyjnej w tym zakresie.

Stowa kluczowe: PISA, kreatywnos¢, myslenie kreatywne, pomiar umiejetnosci myslenia
kreatywnego, poziom umiejetnosci myslenia kreatywnego.

The Potential for Developing the Creative Thinking Skills of 15-year-olds in
Poland Based on an Analysis of Students’ Responses in the PISA 2022 Survey

Abstract

The creative thinking assessment conducted as part of the latest cycle of the PISA survey in 2022 was the first large-scale
measurement of this skill among 15-year-olds in Poland, enabling them to be compared to their peers from OECD countries
participating in the study. It allowed, among other things, 15-year-old students to be measured in three ideation processes of
creative thinking skills assessed in PISA (generating creative ideas, generating diverse ideas, evaluating and improving ideas),
and in four domain contexts (social problem solving, scientific problem solving, written expression, and visual expression). The
results of the PISA 2022 assessment showed that creative thinking is a strength of Polish 15-year-olds - they scored above the
OECD average both overall, and in each of the dimensions and domains tested. This article raises the question of whether, and
if so, in which areas (e.g., specific task types), there is potential to further develop the creative thinking of Polish students. The
article presents the results of a quantitative analysis at the item level and identifies four items in which Polish students perfor-
med a bit worse (the difference was statistically significant) than their peers from OECD countries participating in the study.
Two of these items required the presentation of two different ideas. One item involved presenting two movie scenarios, and
the other two graphic designs for a pin. Both items fall within the dimension of generating diverse ideas. The issue with these
items may not have been creativity (originality), but rather fluency (generating many different ideas) and these problems only
refer to items that require more work and are seldom practiced at school in Poland. However, no correlation was found between
performance on these tasks and the results on the perseverance scale. The other two items identified as slightly more difficult
for Polish students were related to the domain of solving social problems. The analysis of responses indicated that the problem
with both items could have been the lack of broader contextual knowledge about the social issue raised in them. The article
discusses possible explanations for these weaknesses observed in Polish students, despite their generally very good creative
thinking skills, and the possibilities for introducing changes in educational policies in this aspect.

Keywords: PISA, creativity, creative thinking, creative thinking skills, creative thinking assessment.

1. PRZEGLAD BADAN ZNACZENIA I POMIARU KREATYWNOSCI

Terminy: ,kreatywnos¢” i ,myslenie kreatywne” staty sie w ostatnich latach bardzo popularne. Kreatywnos¢ jest czesto uzna-
wana za jedng z kluczowych kompetencji XXI wieku (Robinson i Aronica 2016; Zhao, 2012). Wymieniona zostata w zaleceniu
Rady Unii Europejskiej z dnia 22 maja 2018 r. dotyczacym kompetencji kluczowych w procesie uczenia sie przez cate zycie.
Przedstawiciele krajow OECD opracowali dokument programowy pod nazwgq ,Kompas edukacyjny” (OECD Learning Compass,
2030), w ktérym zidentyfikowano trzy kompetencje transformatywne (ang. transformative competencies) - czyli takie, kté-
rych potrzebuja uczniowie, aby przyczyniali sie do rozwoju $wiata, sami sie rozwijali, a takze ksztattowali lepsza przysztosé.
Za kompetencje transformatywne autorzy ,Kompasu edukacyjnego” uznali: tworzenie nowej wartosci, godzenie sprzecznosci
i rozwigzywanie dylematéw, branie odpowiedzialnosci. Kreatywnos$¢ wskazano jako niezbedng i integralng czes¢ kompetencji
tworzenia nowej wartosci.

Wiekszo$¢ oséb zajmujacych sie edukacja zwraca uwage na to, ze rozwoéj kreatywnosci ucznidéw jest kluczowy dla rozwoju
wspotczesnych spoteczenstw (Robinson, 2010; Robinson i Aronica, 2016). Dlatego w ostatnich latach kreatywnos$¢ zyskuje
coraz wiecej miejsca w podstawach programowych i tresciach nauczania (Wilson, 2005). Réwniez wiele reform systeméw
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edukacji opiera sie na zatozeniach, ze kluczowe jest zardwno nauczanie w sposéb kreatywny, jak i rozwijanie kreatywnosci
uczniéw (Burnard, 2006). Pomimo tych wskazan w zapisach strategii edukacyjnych, zauwazono réwniez, ze w Srodowisku
szkolnym i okotoszkolnym podejmuje sie wcigz za mato dziatan stuzacych promowaniu i rozwijaniu kreatywnosci uczniéw
(Kaufman i Baer, 2012; Beghetto, 2013; Besancon, Lubart i Barbot, 2013). Do wsparcia dziatan rozwijajacych kreatywnos¢
uczniéw niezbedna jest réwniez kreatywnos¢ nauczycieli (Meintjes i Grosser, 2010; Hojat, 2004; Zielinska et al., 2024).
Biorgc powyzsze pod uwage, badanie umiejetnosci myslenia kreatywnego jest jednym z kluczowych wyzwan stojgcych
obecnie przed naukami spotecznymi. Polscy badacze podejmujg czesto watki zwigzane z: uwarunkowaniami pedagogicznymi
tworczosci (m.in. Szmidt, 2001, 2013, 2017; Galewska-Kustra, 2012; Przyborowska 2007, 2013; Zwiernik 1988; Karwowski
2009a), teoriami poznawczymi tworczosci (Necka, 1995; Strzatecki, 1989; Groborz, Necka 2003) oraz osobowosciowymi, lub
szerzej, psychologicznymi uwarunkowaniami kreatywnosci (Drat-Ruszczak, 1981; Tokarz 1985, 2005; Popek, 2001; Bernacka
2004, 2017; Pufal-Struzik, 2006; Chybicka, 2004; Karwowski 2009a, 2009b, 2011; Karwowski (red.), 2009; Chruszczewski,
2013; Mendecka, 2003, 2009, 2015; Wréblewska, 2005, 2015; Cudowska, 2004, 2014, 2017; Chmielinska, 2016, 2017).
Istnieje rowniez wiele badan dotyczacych relacji miedzy osiagnieciami szkolnymi a kreatywnoscig. Ich wyniki sg zréznico-
wane, w wielu z nich wykazano pozytywny zwigzek miedzy zdolnosciami twdrczymi a osiggnieciami szkolnymi, cho¢ nie jest on
zbyt silny i zalezy od wieku badanych uczniéw. Zwigzek pomiedzy kreatywnosciq dzieci rozpoczynajacych nauke szkolng z ich
osiggnieciami szkolnymi jest niski (Karwowski i Dziedziewicz, 2012). Podobnie niskg korelacje zaobserwowano w przypadku
uczniéw szkét podstawowych (Gajda, 2008; Uszynska-Jarmoc, 2005). W szkotach ponadgimnazjalnych (Karwowski, 2005)
oraz wyzszych (Mitrofanow, 2013) sita zwigzku pomiedzy kreatywnoscig uczniéw a ich osiagnieciami szkolnymi jest nieco
wyzsza. Im bardziej twdrczo uzdolniong osobg jest uczen, tym lepsze wyniki osigga w szkole i testach osiqgnie¢ szkolnych
(Dobrotowicz, 2002; Gajda, 2015), a zdolnosci twdrcze wspierajg osiggniecia szkolne (Dolata i in., 2015; Gajda et al., 2017).

W dotychczasowych badaniach brakuje jednak danych empirycznych pozwalajacych na ocene poziomu kreatywnosci
polskich uczniéw na tle ucznidw z innych krajéw, a taki pomiar i ocena sq niezbedne w ksztattowaniu polityki edukacyjnej,
zwiaszcza w kontekscie koniecznosci rozwijania (m.in. poprzez innowacyjnosc¢ i kreatywnos$¢) potencjatu konkurencyjnego Pol-
ski na poziomie globalnym. Badanie dsmej edycji Programu Miedzynarodowej Oceny Umiejetnosci Ucznidw (PISA 2022) byto
pierwszym tego typu i o takiej skali badaniem umozliwiajagcym miedzynarodowe pordwnanie poziomu umiejetnosci myslenia
kreatywnego 15-latkéw. W tej edycji badania PISA, obok trzech gtéwnych dziedzin badania: umiejetnosci matematycznych,
rozumienia czytanego tekstu oraz rozumowania w naukach przyrodniczych, przeprowadzono pomiar umiejetnosci myslenia
kreatywnego (ang. creative thinking). Pomiaru umiejetnosci kreatywnych dokonano po raz pierwszy w historii programu PISA,
a udziat w tej czesci badania wziety 64 kraje i regiony, w tym Polska.

Aby dokona¢ pomiaru myslenia kreatywnego, konieczne byto zdefiniowanie samej kreatywnosci i myslenia kreatywne-
go. Wsréd naukowcdw brak jest zgodnosci co do jednoznacznej definicji kreatywnosci. Wydaje sie, ze wiekszo$¢ badaczy
koncentruje swojq uwage wokoét dwdch aspektdédw kreatywnosci: rezultat procesu twérczego powinien wnosi¢ co$ zupetnie
nowego oraz dawac rozwigzanie problemu, ktéry byt podstawowym i najwazniejszym do rozwigzania w konkretnym przypadku
(Barron, 1955; Guilford, 1967). W dyskusji na temat definicji kreatywnosci w ostatnich latach zwraca sie réwniez uwage na to,
ze pomysty uznawane za kreatywne powinny by¢ wysokiej jakosci (Sternberg, Kaufman i Pretz, 2013).

Gdy zauwazono, jak duzg role kreatywnos$¢ petni i bedzie petni¢ w nowoczesnych spoteczenstwach, zaczeto rozwija¢ narze-
dzia do pomiaru kreatywnosci. Od kilku dziesiecioleci badacze podejmujq proby stworzenia narzedzi i testéw, ktére w mozli-
wie obiektywny sposéb mogtyby mierzy¢ kreatywnos$¢ lub kreatywne myslenie. Wsréd czesto przywotywanych i popularnych
narzedzi do mierzenia kreatywnosci wymienia sie m.in.: baterie testdw Torrance’a, test twdérczego myslenia, test odlegtych
skojarzen RAT, rysunkowy test twérczego myslenia, kwestionariusz samooceny tworczej, czy baterie kwestionariuszy Morrisa
Steina (Necka, 2012). Wszystkie z przywotanych narzedzi do pomiaru kreatywnosci s wystandaryzowane, lecz nie sg narze-
dziami idealnymi. Niektore badania pokazujg, ze testy mierzace kreatywnos$¢ maja wysoka trafnosc i rzetelnosc. Przyktadem
moze by¢ analiza wynikdéw badan kreatywnosci wsréd ucznidw szkét w Minnesocie przeprowadzona przez Jonathana Pluckera
(zob. Karwowski, 2009). Jednak wsréd badaczy nie ma zgody co do tego, ktére z testdw sg najodpowiedniejsze i jaki sposob
pomiaru jest najlepszy. Mimo tego, ze wzgledu na znaczenie kreatywnosci, warto bada¢, mierzy¢ i analizowac to zagadnienie,
jak uczyniono to rowniez w badaniu PISA.

1 Wiecej informacji na temat badania (m.in. przebiegu badania, zatozen metodologicznych, rodzajow zadan, sposobu
oceniania i kodowania zaréwno odpowiedzi ucznidw, jak i wynikow) znajduje sie w raporcie krajowym z badania myslenia
kreatywnego w PISA 2022 (Dobosz-Leszczyniska, Kazmierczak i Weremiuk, 2024).
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2. METODOLOGIA BADANIA PISA 2022 W ZAKRESIE MYSLENIA KREATYWNEGO

W badaniu PISA przyjeto nastepujaca definicje myslenia kreatywnego: ,Myslenie kreatywne to umiejetnos¢ tworzenia, oceny
i ulepszania pomystéw na rozwigzanie problemu lub twoércze wyrazenie sie, ktére moze prowadzi¢ do powstania nowej wie-
dzy, skutecznych i oryginalnych rozwigzan, produktéw czy dziet sztuki”. Ze wzgledu na charakterystyke badanych (15-letni
uczniowie) w badaniu nie oceniano rezultatéw, czyli tworzenia wiedzy, uznania za dzieto sztuki czy sprawdzenia skutecznosci
rozwigzania problemu. Réwniez ze wzgledu na sam przebieg badania (badanie realizowane w szkole na komputerach indy-
widualnie przez poszczegdlnych uczniéw, w okreslonym czasie, nie dtuzszym niz godzina) mierzone w nim aspekty myslenia
kreatywnego musiaty zosta¢ ograniczone.

W zwigzku z powyzszym w badaniu myslenia kreatywnego PISA ograniczono sie do pomiaru czterech domen, tj. wypowiedzi
pisemnej (WP) i prezentacji graficznej (PG) jako przejawdw twoérczego wyrazania oraz rozwigzywania probleméw spotecznych
(RPS) i naukowych (RPN). W kazdej z tych domen oceniano nastepujace wymiary, czyli umiejetnosci polegajace na tworzeniu
kreatywnych (TKP) lub réznorodnych pomystéw (TRP), jak rowniez umiejetnosci ich oceny i ulepszania (OUP).

Rysunek 1 Domeny i wymiary myslenia kreatywnego mierzone w badaniu PISA 2022

Wypowiedz | Prezentacja
pisemna (WP)l graficzna (PG)

Rozwigzywanie
problemdéw
spotecznych
(RPS)

Zakres umiejetnosci mierzonych w badaniu opisujg zatozenia teoretyczne pomiaru zawarte w Assessment and Analytical
Framework (OECD, 2023). Zadania PISA z zakresu wszystkich dziedzin sprawdzaja, na ile mtody, pietnastoletni cztowiek
jest przygotowany do dorostego zycia. Charakteryzuja sie okreslong konstrukcja i czesto sg zakorzenione w kontekscie
zycia codziennego?.

2 Wiecej na temat definicji kreatywnosci przyjetej w badaniu PISA 2022 oraz innych zatozen teoretycznych badania mysle-
nia kreatywnego znalez¢ mozna w raporcie krajowym z badania myslenia kreatywnego PISA 2022 (Dobosz-Leszczynska
iin., 2024).
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W badaniu myslenia kreatywnego wykorzystano 32 zadania. Kazdy uczen mierzyt sie z kilkoma z nich dotyczacymi réznych
wymiaréw i domen myslenia kreatywnego zdefiniowanych dla badania PISA 2022. Uczniowie mieli 60 minut na rozwigzanie
zadan.

Badani udzielali krotkich lub dtuzszych (od 5 do 15 minut) odpowiedzi pisemnych, a niektére zadania wymagaty od nich
uzycia interaktywnych narzedzi, takich jak narzedzia do projektowania wizualnego lub przeprowadzenia symulacji.

Uczniowie wykonywali zadania zwigzane z codziennymi sytuacjami, ktére nie wymagaty wiedzy lub umiejetnosci technicz-
nych (aby zminimalizowa¢ role udziatu wczesniejszego doswiadczenia jako istotnego czynnika wptywajacego na wyniki).

Zadania dotyczace kreatywnego myslenia wykorzystywane w badaniu PISA miaty charakter otwarty, co oznacza, ze istnieje
w zasadzie nieskonczenie wiele sposobdéw wykazania sie mysleniem kreatywnym. Ocen odpowiedzi uczniowskich dokony-
wali koderzy, czyli osoby przeszkolone w zakresie oceny odpowiedzi uczniéw na podstawie szczegdtowych zasad punktacji
- w ramach zdefiniowanych procedur kodowania i wedtug klucza kodowego. Rozbudowane i wieloaspektowe klucze kodowe
to jeden z najbardziej istotnych elementéw zadan w programie PISA.

W przypadku pytan otwartych, ktére uzywane byty w czesci badania dotyczacej kreatywnego myslenia, klucz kodowy
zawiera:

1. mozliwe kody dla danego zadania;

2. definicje kazdej kategorii kodowej odpowiedzi, czasami z dodatkowymi uwagami odnosnie do sposobu interpretacji
poszczegolnych rodzajow odpowiedzi ucznidw;

3. wypunktowane przyktady odpowiedzi dla kazdego kodu, czesto z dodatkowymi objasnieniami.

Za wiekszos$¢ zadan w badaniu kreatywnego myslenia uczen moégt otrzymac kody: 0, 1 (1 punkt — czesciowa punktacja)
lub 2 (2 punkty - petna punktacja). W przypadku kilku zadan (z zakresu tworzenia dwdch réznych pomystéw) mozliwe byto
otrzymanie wytgcznie kodéw O lub 1.

3. WYNIKI BADANIA PISA 2022 W ZAKRESIE MYSLENIA KREATYWNEGO

Wyniki badania PISA 2022 w zakresie kreatywnego myslenia (Dobosz-Leszczynska, Kazmierczak, Weremiuk, 2024) wskazujg,
ze polscy uczniowie wykazujg sie wyzszym poziomem umiejetnosci myslenia kreatywnego niz $rednia dla wszystkich krajow
OECD bioracych udziat w tej czeéci badania. Sredni wynik polskich uczniéw wynidst 34 punkty (Dobosz-Leszczynska i in., 2024)
i jest istotnie statystycznie wyzszy od sredniej dla krajow OECD (33 punkty).

Wynik osiggniety przez polskich pietnastolatkdw nalezy do wysokich i plasuje Polske wsrdd krajow o najlepszych wynikach
na $wiecie - jest on istotnie statystycznie wyzszy niz srednia dla krajéow OECD we wszystkich trzech wymiarach i wszystkich
czterech domenach badania.

4. CEL ANALIZY POGEEBIAJACEJ WYNIKI BADANIA PISA

Przytoczone wyniki jasno wskazujg, ze polscy 15-latkowie wykazujg sie wysokim poziomem umiejetnosci myslenia kreatywne-
go na tle uczniéw z innych krajéw OECD biorgcych udziat w badaniu. Wypadaja lepiej réwniez w kazdej z domen (wypowiedz
pisemna, prezentacja graficzna, rozwigzywanie probleméw spotecznych i naukowych) i kazdym badanym w PISA wymiarze
(tworzenie kreatywnych pomystéw, tworzenie réznorodnych pomystdéw, ocena i ulepszanie pomystéw).

Warto wobec tego postawié sobie pytanie, czy i ewentualnie gdzie jest potencjat do dalszego rozwijania myslenia kreatyw-
nego polskich 15-latkow. W zwigzku z tym, ze na poziomie wymiarow i domen polscy uczniowie osiggajq wyniki powyzej sred-
niej OECD, w niniejszej analizie pogtebiajacej wyniki badania PISA postanowiliSmy zweryfikowac¢ poziom nizszy niz domeny
i wymiary, czyli poziom poszczegdlnych zadan. Postanowiono sprawdzié, czy wystepujq typy zadan, w ktorych polscy ucznio-
wie wypadaja nieco stabiej niz ich réowiesnicy z innych krajéow, a tym samym - czy istnieje potencjat do dalszego wzmacniania
i rozwijania ich umiejetnosci myslenia kreatywnego na poziomie systemowym.

Dotychczasowe doswiadczenia zespotu badawczego PISA pokazuja, ze osoby oceniajace i punktujace odpowiedzi uczniow
w innych dziedzinach badania PISA (takich jak: umiejetnos$¢ rozumienia czytanego tekstu, rozumowanie w naukach przyrod-
niczych czy umiejetnosci finansowe) wskazywaty na nieco nizszg umiejetnos¢ generowania kilku réznych rozwigzan, argu-
mentowania z réznych perspektyw czy przyjmowania réznych punktéw widzenia przez polskich 15-latkéw. Obserwacje takie
poczyniono na przestrzeni kilku ostatnich edycji badania PISA. Nie byty one jednak nigdy weryfikowane.

W zwigzku z powyzszym celem niniejszej analizy pogtebiajacej byto zweryfikowanie, czy ten sam aspekt (generowanie
réznych odpowiedzi, pomystow lub rozwigzan), bedacy jednoczesnie jednym z czterech wymiaréw mierzonych w badaniu my-
Slenia kreatywnego w PISA 2022, stanowit rzeczywiscie problem dla polskich ucznidw w przypadku konkretnych zadan, a jesli
tak - to czy mozna wyrozni¢ jakis typ zadan w tym wymiarze, w ktérym polscy uczniowie wypadali stabiej.
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Hipotezg badawczg, ktdra chcielismy zweryfikowac, byto stwierdzenie, ze pomimo ogdlnego wysokiego poziomu umiejetno-
$ci myslenia kreatywnego polskich uczniéw, réwniez w wymiarze generowania réoznorodnych pomystéw, moga oni czesciej niz
uczniowie z innych krajéw mie¢ kiopoty z ptynnoscig w mysleniu kreatywnym, zwtaszcza w przypadku zadan wymagajacych
wiozenia wiekszego wysitku w rozwigzanie lub napisania dtuzszej odpowiedzi. Ptynnosc¢ jest rozumiana jako przedstawienie
réznorodnych (minimum dwdch) pomystéw czy rozwigzan tego samego problemu.

5. PRZEBIEG BADANIA POGEEBIAJACEGO - ANALIZA ODPOWIEDZI UCZNIOW
NA POSZCZEGOLNE ZADANIA

Aby zidentyfikowac¢ potencjalne zadania, w ktérych polscy uczniowie osiggneli stabsze wyniki, przeprowadzono analize iloscio-
wa, w ktdrej odniesiono wyniki polskich uczniéw w poszczegéinych zadaniach?® do $rednich wynikéw uczniéw w krajach OECD.
Dla kazdej wartosci punktowej mozliwej do uzyskania w danym zadaniu (0 pkt, 1 pkt, 2 pkty) obliczono odsetek uczniéw
uzyskujacych te warto$¢ w Polsce i $rednio w krajach OECD, wraz z btedem standardowym uwzgledniajacym ztozony schemat
doboru préby. Zgodnie z zatozeniami takiej analizy poréwnawczej przy obliczaniu $redniej OECD kazdy z krajow uwzgledniony
zostat z taka samg wagga. Nastepnie wyliczono réznice pomiedzy odsetkiem dla Polski i $Srednim odsetkiem dla krajéow OECD,
wraz z wartoscig btedu standardowego, dzieki ktorej okreslono istotnos¢ réznic. Do zidentyfikowania istotnych statystycznie
réznic odsetkdéw uzyto trzech poziomodw istotnosci: p<0,05; p<0,01; p<0,001. W ten sposob udato sie wychwyci¢ te zadania,
w ktorych wyniki polskich uczniéw réznity sie od $redniej dla pozostatych krajow OECD.

Nastepnie dla tych zadan przeprowadzono pogtebiong analize jakosciowg odpowiedzi uczniéw. Jako ze celem analizy
byta identyfikacja stabszych stron, w toku prac analitycznych skupiono sie na analizie odpowiedzi niepunktowanych (0 pkt).
Odpowiedzi te podzielono na nastepujgce kategorie:

a) brak odpowiedzi;

b) odpowiedz/odpowiedzi nieadekwatne;

c) odpowiedz/odpowiedzi powtarzajace dane z zadania;

d) niedokonczenie odpowiedzi;

e) brak wystarczajacej liczby pomystéw lub rozwigzan wymaganych w zadaniu (w przypadku zadan z TRP);
f) odpowiedzi nierdznigce sie wystarczajgco od siebie (w przypadku zadan z TRP);

g) odpowiedzi niekreatywne.

Na podstawie tych kategorii starano sie nastepnie zidentyfikowa¢ prawdopodobng przyczyne nieuzyskania punktéw za dang
odpowiedz. Wstepnie zatozono, ze mogg one wynikac z:

e niezrozumienia zadania (w przypadku odpowiedzi typu a, b, c),

e zmeczenia, zniechecenia czy braku czasu (w przypadku odpowiedzi typu d, e),

e braku kreatywnosci (oryginalnosci) odpowiedzi lub réznorodnosci i kreatywnosci (oryginalnosci) odpowiedzi (w przypadku
odpowiedzi typu f, g).

6. WYNIKI BADANIA POGEEBIAJACEGO NA POZIOMIE POSZCZEGOLNYCH ZADAN

Analiza wynikéw w poszczegdélnych zadaniach pozwolita zidentyfikowaé kilka konkretnych zadan, w ktérych odsetek polskich
uczniéw osiggajacych najnizsze wyniki byt wyzszy niz $rednia dla pozostatych krajow OECD biorgcych udziat w badaniu.

Wsérod zadan z wypowiedzi pisemnej (WP) znalazto sie jedno zadanie, w ktérym odsetek polskich ucznidw osiggajacych
najwyzszy wynik byt istotnie statystycznie nizszy niz $rednia dla pozostatych krajéw OECD (Tabela 1).

3 Zadania w jezykach narodowych sg dostepne na stronie OECD:
https://www.oecd.org/en/about/programmes/pisa/pisa-2022-creative-thinking-test-questions.html
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Tabela 1 Zadania z wypowiedzi pisemnej (Polska vs. OECD)

Liczba uczniow

rozwigzujacych dane
Nr zadania Wymiar 0 pkt 1 pkt 2 pkty zadanie

Polska OECD
DT240Q01C2 TKP -1,78 -1,29 3,08 651 23 825
DT240Q02C TRP -2,83 -2,13 4,95™ 706 24 373
DT300Q01C2 TKP -2,89™ 5,07 -2,18 743 25 298
DT300Q02C TRP -6,69™" | -6,49™" | 13,19 725 25 400
DT350Q01C2 TKP 3,707 -4,61" 0,91 741 26 057
DT350Q02C TRP 0,98 -0,98 nd 714 25 148
DT350Q03C2 oupP -9,36™" 1,89 7,477 690 24 694
DT570Q01C TRP 4,24" -4,24" nd 684 25 158
DT570Q02C2 TKP -7,20™" -1,47 8,66 678 24 953
DT570Q03C2 oupP -2,72 -5,11™ 7,837 660 24 275
DT370Q01C2 TKP 2,29 0,33 -2,62 732 25174
DT360Q01C2 TKP -0,11 -1,34 1,45 712 23010

nd - nie dotyczy, w zadaniu maksymalnie mozna byto uzyskac 1 pkt

TKP - tworzenie kreatywnych pomystéw

TRP - tworzenie réznorodnych pomystow

OUP - ocena i ulepszanie pomystéw

W tabeli, dla kazdego zadania i kazdej mozliwej wartosci punktowej, przypisanej zadaniu w kluczu kodowym, przedsta-
wiono réznice pomiedzy odsetkiem uczniéw w Polsce a $rednim odsetkiem ucznidow w krajach OECD. Warto$¢ dodatnia
oznacza, ze odsetek dla Polski jest wyzszy niz $redni odsetek w krajach OECD. Istotne statystycznie réznice oznaczono
w nastepujacy sposob: *p<0,05; **p<0,01; ***p<0,001.

Zrédto: opracowanie wtasne na podstawie danych OECD PISA 2022

Byto to zadanie polegajgace na wymysleniu dwéch, réznigcych sie jak najbardziej od siebie, pomystéw na scenariusz filmu
przedstawiajacego relacje miedzy cztowiekiem o imieniu Ludwik i inteligentnym robotem Robertem. Jako ze zadanie to
zostato odtajnione przez miedzynarodowy zesp6t badawczy, prezentujemy je ponizej.

Rysunek 2 Zadanie DT570Q01C w formie, w jakiej widzieli je na ekranie komputeréw uczniowie bioracy udziat w badaniu

pisa | HRERER @ (<))

HISTORIA ROBOTA

Historia robota
Pytanie 1/3

Wpisz odpowiedzi na pytanie w ponizszych polach
tekstowych.

Zapisz 2 rézne pomysly na scenariusz filmu
pr relacjg migdzy oimieniu
Ludwik i inteligentnym robotem Robertem. Nie musisz pisac
calego scenariusza. Napisz tylko, o czym mogtby by¢ dany
film. Te dwa scenariusze powinny sie od siebie jak najbardziej
réznic.

Odpowiedz na to pytanie nie powinna Ci zajac wiecej niz 7
minut, kazdy scenariusz nie powinien sktada¢ sie z wiecej niz
8 zdan

Pomyst na scenariusz 1 Robert Ludwik

Pomyst na scenariusz 2

Zrédto: https://www.oecd.org/en/about/programmes/pisa/pisa-2022-creative-thinking-test-questions.html
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W tym zadaniu uczniowie mogli uzyskac 0 lub 1 pkt. Aby uzyskac¢ petng punktacje, musieli zapisa¢ dwa pomysty na sce-
nariusz filmu, ktére spetniaty nastepujace warunki, tj. byty: zgodne z zadaniem (obydwa pomysty sg zarysem lub sugestig
spojnej historii i opisujg mozliwg fabute filmu), na temat (obydwa pomysty na scenariusz odnoszg sie do tresci zadania,
gdy mozna w kazdym z nich odnalez¢ co najmniej jedno bezposrednie lub posrednie nawigzanie do podanych szczegdtéw
dotyczacych bohaterdw, tj. interakcja miedzy Ludwikiem - cztowiekiem i Robertem - inteligentnym robotem) i réznity
sie od siebie (mogty réznic¢ sie tematem, fabutg lub sposobem podejscia do tematu, np. réznigcymi sie: perspektywa,
okoliczno$ciami, relacjami miedzy bohaterami, wyborami, cechami lub motywacjami bohateréw).

Analiza odpowiedzi, za ktére uczniowie nie otrzymali punktu, wykazata, ze czes¢ z nich udzielita tylko jednej odpowiedzi
zamiast dwdch. W wielu przypadkach pierwsza (i jedyna) odpowiedz, czyli pomyst na scenariusz filmu, byta bardzo rozbu-
dowana, jak w tym przyktadzie: ,Akcja filmu toczytaby sie w 2076. Nasz bohater Ludwik, bytby starcem, ktory miat tréjke
dzieci, a pomimo tego byt samotny, bo jego pociechy byly zajete karierg za granicq. Zostat mu jedynie robot, ktédrego sam
skonstruowat 5 lat temu. Ludwik uruchomit robota, ktéremu nadat imie Robert, byt to robot inteligentny, byt specjalistg
od nauk Scistych”. Te rozbudowane jedyne odpowiedzi bywaty réwniez do$¢ oryginalne, jak ta: ,Ludwik poznaje robo-
ta Roberta zaprzyjaznia sie z nim. Robot wprowadza naszego gtéwnego bohatera w $wiat technologii. Pokazuje mu jak
inteligentnie poradzi¢ sobie z problemami zycia codziennego. Robert nie moze da¢ swojemu przyjacielowi chwili oddechu,
wrecz go osacza. Pewnego dnia Ludwik uswiadamia sobie, ze nie moze dalej ciaggna¢ tej toksycznej relacji i zrywa z nim
kontakt. Robot nie mogt sie pogodzi¢ z utratg najlepszego przyjaciela dlatego Robert wybrat sie do Ludwika i zastat go
z nowym przyjacielem. Sfrustrowany robot wpadt w furig i zabit Ludwika*”.

Wsréd odpowiedzi niepunktowanych kolejng cze$é stanowity odpowiedzi z dwoma pomystami, z ktérych pierwszy
pomyst na scenariusz filmu byt adekwatny i na temat, réwniez czesto rozbudowany i oryginalny, ale drugi juz byt nie na
temat. Przyktad takiego typu odpowiedzi:

1.  Historia mogtaby opierac sie na tym, ze Ludwik idac do nowej szkoty miat problem ze znalezieniem dobrego kolegi,
poniewaz jezdzit na wozku i wszyscy sie z niego $miali. Do klasy zawitat takze tajemniczy Robert, nikt o nim nic nie
wiedziat, lecz szybko wszyscy go polubili. Okazato sie, ze najlepiej rozmawiato mu sie z Ludwikiem, ktéry poczut sie
dobrze z tym, ze znalazt kolege. Na koniec opowiesci okazuje sie jednak, ze Robert to robot, ktory zostat zakupiony
przez rodzicow Ludwika, ktérzy bardzo martwili sie o syna, poniewaz nie miat zadnych kolegéw”.

2. ,W 2100 roku pewien naukowiec wynalazt 100 robotdw, ktérymi chciat zniszczy¢ swiat. Lecz na przeszkodzie pojawili
mu sie kreatywni nastolatkowie przebrani za swoich ulubionych superbohateréw z bajki. Jak sie okazato mieli wiekszg
wiedze z dziedziny techniki i informatyki niz sam naukowiec i udato im sie uratowa¢ caty swiat”.

Trzecig czes$¢ niepunktowanych odpowiedzi stanowity te zawierajace pomysty nie na temat lub pomysty powielajace
informacje z zadania.

Podobna sytuacja dotyczy zadan z prezentacji graficznej (PG) - jedynym zadaniem, w ktérym polscy 15-latkowie

wypadli istotnie statystycznie ponizej sredniej dla pozostatych krajéw OECD byto to, w ktérym konieczne byto przygoto-
wanie dwdch jak najbardziej réznigcych sie od siebie pomystéw na przypinke promocyjng® (Tabela 2).

Tabela 2 Zadania z prezentacji graficznej (Polska vs. OECD)

Liczba uczniéw
rozwigzujacych
Nr zadania Wymiar 0 pkt 1 pkt 2 pkty dane zadanie

Polska OECD
DT200Q01C2 TKP -5,46™" -2,71 8,16™ 721 25 341
DT200Q02C2 oup -5,78"" -2,75 8,53 708 24 726
DT520Q02C TRP 4,66% -4,66%* nd 636 23 040
DT520Q03C2 ouP -6,10™" 4,27* 1,83 623 20 721

4 Zacytowane odpowiedzi pochodzg ze zbioru danych zebranych od polskich uczniéw w czasie badania PISA 2022. Odpo-
wiedzi uczniéw zostaty udostepnione autorkom przez polski zespdt badawczy i zostaty zacytowane w oryginalnej pisowni.

5> To zadanie nie zostato odtajnione, w zwigzku z tym nie opisujemy go doktadnie ani nie prezentujemy w niniejszym
artykule. Natomiast mozna zapoznac sie z odtajnionym zadaniem z prezentacji graficznej, ktére wykorzystywato podobne
narzedzie, tu: https://www.oecd.org/en/about/programmes/pisa/pisa-2022-creative-thinking-test-questions.html
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nd - nie dotyczy, w zadaniu maksymalnie mozna byto uzyskac 1 pkt

TKP - tworzenie kreatywnych pomystéw

TRP - tworzenie réznorodnych pomystow

OUP - ocena i ulepszanie pomystéw

W tabeli, dla kazdego zadania i kazdej mozliwej wartosci punktowej, przypisanej zadaniu w kluczu kodowym, przedsta-
wiono réznice pomiedzy odsetkiem uczniéw w Polsce a srednim odsetkiem ucznidéw w krajach OECD. Warto$¢ dodatnia
oznacza, ze odsetek dla Polski jest wyzszy niz $redni odsetek w krajach OECD. Istotne statystycznie réznice oznaczono
w nastepujacy sposob: *p<0,05; **p<0,01; ***p<0,001.

Zrédto: opracowanie wtasne na podstawie danych OECD PISA 2022

Za zadanie to uczniowie réwniez mogli uzyskac¢ 0 lub 1 punkt. Petna punktacja byta przyznawana réwniez po spetnieniu
warunkdéw opisanych dla poprzedniego zadania, tj. gdy projekty byty: zgodne z zadaniem (przedstawiaty przypinke), na
temat (podany w zadaniu) oraz rdznity sie od siebie.

Tu, podobnie, jak w przypadku poprzednio omawianego zadania na tworzenie réznorodnych pomystéw na scenariusz
filmu, analiza odpowiedzi® wskazuje, ze uczniowie albo nie przedstawili dwoch projektéw albo zaprezentowane pomysty
nie réznity sie wystarczajqco od siebie.

Jesli chodzi o zadania z zakresu rozwigzywania probleméw naukowych (RPN), to polscy 15-latkowie wypadli we wszyst-
kich z nich albo powyzej $redniej albo w okolicach $redniej dla pozostatych krajéw OECD. Mozna wiec zatozy¢, ze zadania
tego typu sg ich mocng strong (Tabela 3).

Tabela 3 Zadania z rozwigzywania problemoéw naukowych (Polska vs. OECD)

Liczba uczniow
Nr zadania Wymiar 0 pkt 1 pkt 2 pkty rt;zav::eq::iqai'\;:h

Polska OECD
DT550Q01C TRP -8,40™" 1,02 7,38" 660 22 451
DT550Q02C2 TKP -5,66™ -5,47 11,13™ 617 21 102
DT6S0Q01C TRP 2,10 -2,10 nd 689 24 923
DT690Q02C2 ouP -8,47™ -1,94 10,417 636 23 551
DT700Q01C TRP 0,37 1,45 -1,82 650 23 592
DT680Q01C2 ouP 0,10 -1,04 0,94 651 24 196

nd - nie dotyczy, w zadaniu maksymalnie mozna byto uzyskac 1 pkt

TKP - tworzenie kreatywnych pomystéw

TRP - tworzenie réznorodnych pomystow

OUP - ocena i ulepszanie pomystéw

W tabeli, dla kazdego zadania i kazdej mozliwej wartosci punktowej, przypisanej zadaniu w kluczu kodowym, przedsta-
wiono réznice pomiedzy odsetkiem uczniéw w Polsce a $rednim odsetkiem ucznidéw w krajach OECD. Warto$¢ dodatnia
oznacza, ze odsetek dla Polski jest wyzszy niz $redni odsetek w krajach OECD. Istotne statystycznie réznice oznaczono
w nastepujacy sposob: *p<0,05; **p<0,01; ***p<0,001.

Zrédto: opracowanie wtasne na podstawie danych OECD PISA 2022

W przypadku rozwigzywania problemoéw spotecznych (RPS), odsetki odpowiedzi polskich 15-latkdéw réznig sie statystycz-
nie od srednich odsetkdédw dla ucznidw z krajow OECD biorgcych udziat w badaniu jedynie w dwéch zadaniach (Tabela 4).

6 Brak przyktadowych odpowiedzi ucznidow w artykule wynika z braku odtajnienia tego zadania.
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Tabela 4 Zadania z rozwigzywania problemoéw spotecznych (Polska vs. OECD)

Liczba uczniow
Nr zadania Wymiar 0 pkt 1 pkt 2 pkty rc;;\:iq::;cig:‘\;:h

Polska OECD
DT400Q01C TRP -13,69™" 0,91 12,78 714 24 744
DT400Q02C2 TKP -13,20™" -0,58 13,78 700 24 636
DT400Q03C2 ouP -16,43™" -3,01 19,44 693 23 597
DT630Q01C2 ouP -1,25 6,53 | -5,28™ 692 24 486
DT500Q01C TRP -3,41" 2,14 1,27 732 25 357
DT500Q02C2 ouP -19,51™ 5,817 | 13,717 629 23136
DT620Q01C2 TKP -2,39 -4,93" 7,32"" 675 22 436
DT610Q01C TRP -1,17 1,05 0,11 715 25 503
DT420Q01C TRP 0,47 1,04 -1,52 715 25 038
DT420Q02C2 TKP -2,04 6,787 -4,74" 692 23776

nd - nie dotyczy, w zadaniu maksymalnie mozna byto uzyskac 1 pkt

TKP - tworzenie kreatywnych pomystéw

TRP - tworzenie réznorodnych pomystow

OUP - ocena i ulepszanie pomystéw

W tabeli, dla kazdego zadania i kazdej mozliwej wartosci punktowej, przypisanej zadaniu w kluczu kodowym, przedsta-
wiono réznice pomiedzy odsetkiem uczniéw w Polsce a $rednim odsetkiem ucznidéw w krajach OECD. Warto$¢ dodatnia
oznacza, ze odsetek dla Polski jest wyzszy niz $redni odsetek w krajach OECD. Istotne statystycznie réznice oznaczono
w nastepujacy sposob: *p<0,05; **p<0,01; ***p<0,001.

Zrédto: opracowanie wtasne na podstawie danych OECD PISA 2022

W przypadku tych dwéch zadan nie jest to jednak réznica pomiedzy brakiem punktéw a petng punktacja. Odsetek od-
powiedzi niepunktowanych jest dla Polski nadal nizszy niz $redni odsetek dla OECD. Taka sama sytuacja jednak dotyczy
rowniez odsetka odpowiedzi najwyzej punktowanych - jest on nizszy dla Polski niz sredni odsetek dla pozostatych krajow
OECD, biorgcych udziat w badaniu. W tym przypadku wyzszy odsetek w Polsce w stosunku do $redniego odsetka dla OECD
zanotowano w przypadku odpowiedzi ocenionych na 1 punkt.

Pierwsze z tych zadan (nr DT630Q01C2) zostato odtajnione, w zwigzku z czym prezentujemy je ponizej.

Rysunek 3 Zadanie DT630Q01C2 w formie, w jakiej widzieli je na ekranie komputeréw uczniowie biorgcy udziat w badaniu

psa | HEREEN @ (D]

PRZEJAZDY GRUPOWE
Przejazdy grupowe ’

Pytanie 1/1

Wpisz odpowied? na pytanie w ponizszym polu tekstowym.

Nalezysz do zespolu j kreatywnych
problemoéw, z ktorymi spotykaja sig spotecznosci na catym
$Swiecie.

Aby zacheci¢ ludzi do korzystania z przejazdéw grupowych
(wspolnej podrézy Kilku osob jednym samochodem) i tym
samym zmniejszy¢ zanieczyszczenie powietrza oraz
zredukowaé liczbe pojazdéw na drogach, niektére kraje
proponuig rabaty na paliwo i pokrycie kosztow przejazdu
platnymi odcinkami drog dla osob korzystajgcych ze
wspélnych przejazdéw. Zaproponuj oryginalny sposéb, dzieki
ktéremu mozliwe bedzie rozszerzenie i udoskonalenie
inicjatywy przejazdéw grupowych.

W ponizszym polu tekstowym zapisz swéj pomyst na
udoskonalenie.

Pomyst na udoskonalenie

Zrédto: https://www.oecd.org/en/about/programmes/pisa/pisa-2022-creative-thinking-test-questions.html
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W tym zadaniu uczniowie mogli uzyskaé¢ 0, 1 lub 2 punkty. Odpowiedz ucznia, za ktérg mozna byto uzyska¢ 1 lub 2
punkty musiata zawiera¢ pomyst, ktéry byt, po pierwsze, adekwatny, tj.: zgodny z zadaniem (odpowiedz musiata by¢
spojnym pomystem na udoskonalenie promocji przejazdéw grupowych samochodami, uzupetnionym o nowe elementy
w stosunku do przyktadowych z zadania, czyli rabatéw na paliwo lub pokrycie kosztéw przejazdow ptatnymi drogami dla
0s6b korzystajacych ze wspoélnych przejazdéw) i na temat (w odpowiedzi mozna byto odnalez¢ co najmniej jedno bez-
posrednie lub posrednie nawigzanie do istniejgcej inicjatywy promujacej przejazdy grupowe w kontekscie zmniejszenia
zanieczyszczenia powietrza i zredukowania liczby pojazdéw na drogach). W kolejnym kroku koderzy oceniali kreatywnosé
przedstawionego przez ucznia pomystu. Aby uzyskac petng punktacje (2 pkty), pomyst ucznia musiat nawigzywac do
jednego z tematéw okreslonych jako niekonwencjonalny w kluczu kodowym. Jesli uczen nawigzat do tematu okreslonego
w kluczu kodowym jako konwencjonalny i nie przedstawit go w innowacyjny sposoéb, otrzymywat za zadanie czesciowa
punktacje (1 punkt). Tematy konwencjonalne to tematy czesciej wystepujace, bardziej popularne, a tym samym - uznane
za mniej oryginalne. Decyzja, ktére tematy zostaty uznane za konwencjonalne, a ktére za niekonwencjonalne, zostata
podjeta na podstawie danych zgromadzonych najpierw w prepilotazu, a pézniej - w pilotazu zadan w badaniu PISA 2022.

Odpowiedzi niepunktowane wsréd polskich uczniéw najczesciej dotyczyty transportu publicznego, co wskazuje na nie-
zrozumienie zadania. Natomiast wérédd najczestszych odpowiedzi za 1 punkt znalazty sie rozwigzania okreslone w kluczu
kodowym jako konwencjonalne, tj. polegajace na: prowadzeniu kampanii spotecznych lub utatwieniu koordynacji i plano-
wania przejazddéw grupowych (np. poprzez cyfrowe aplikacje dotyczace przejazdéw grupowych).

Drugie zadanie z zakresu rozwigzywania probleméw spotecznych, w ktérym $redni odsetek odpowiedzi za 2 punkty
w Polsce byt nizszy od $redniego odsetka dla krajow OECD, za$ odsetek odpowiedzi za 1 punkt wyzszy od $redniego
odsetka dla OECD, polegato na wymysleniu sposobéw na redukcje ilosci $mieci w oceanach (zadanie nr DT420Q02C2).

Analiza odpowiedzi ucznidw wskazuje, ze najczesciej proponowali oni rozwigzanie polegajace na recyklingu odpaddw,
co w kluczu kodowym byto oceniane na 1 pkt jako odpowiedz czesciej sie powtarzajgca, a tym samym - nieco mniej
oryginalna.

7. PODSUMOWANIE I DYSKUSJA WYNIKOW

Jak pokazaty wyniki analizy na poziomie poszczegdlnych zadan, jedynie w czterech (sposréd 32) zadaniach $redni odsetek pol-
skich ucznidw plasuje ich ponizej sredniego odsetka dla krajow OECD w przypadku odpowiedzi najwyzej punktowanych.
Tylko dwa z tych zadan dotyczg wymiaru tworzenia ré6znorodnych pomystéw. Dwa pozostate znajdujq sie z kolei w domenie
rozwigzywania probleméw spotecznych. W zwigzku z powyzszym analiza i dyskusja tych wynikéw zostanie przedstawiona
w dwoch odrebnych watkach dotyczacych: tworzenia réznorodnych pomystéw i rozwigzywania problemoéw spotecznych.

Hipotezg badawczg postawiong w niniejszej analizie pogtebionej, byto stwierdzenie, ze polscy uczniowie mogg wypadac
gorzej w przypadku zadan z tworzenia réoznorodnych pomystéw (czyli tzw. ptynnosci), ktére wymagajq wiozenia wiekszego
wysitku lub dtuzszych odpowiedzi.

Te poczatkowg hipoteze uprawdopodabniaty wyniki badania kwestionariuszowego PISA 2022. Jedna z cech nalezacych
do obszaru kompetencji spoteczno-emocjonalnych mierzonych w badaniu PISA 2022, ktéra moze korelowaé¢ z wynikami
w zakresie myslenia kreatywnego, jest wytrwatosé®. Polscy uczniowie, jesli chodzi o wynik przecietny na skali wytrwatosci,
sq znacznie ponizej sredniej wyliczonej dla krajow OECD oraz krajéw spoza OECD biorgcych udziat w badaniu PISA 2022.
Co wiecej, polscy uczniowie znalezli sie rowniez na ostatnim miejscu w uszeregowaniu krajéw ze wzgledu na wartosci
srednie tej skali. W zwigzku z powyzszym sprawdzono, czy rozwigzanie (lub nie) tych dwoéch zadan z tworzenia réznorod-
nych pomystéw, w ktoérych polscy uczniowie wypadli nieco stabiej, réznicuje ich pod wzgledem $redniej na skali wytrwa-
tosci. Okazato sie, ze rdznica jest nieistotna statystycznie.

Sprawdzono réwniez charakterystyke zadan z zakresu tworzenia réznorodnych pomystéw. Takich zadan byto w badaniu
PISA 2022 w sumie 12, a kazde z nich rdznito sie przede wszystkim typem zadania i naktadem pracy niezbednym do jego
rozwigzania (Tabela 5).

7 To zadanie nie zostato odtajnione, w zwigzku z tym nie opisujemy go doktadnie ani nie prezentujemy w niniejszym artykule.

8 Wytrwato$¢ rozumiana jest w badaniu kwestionariuszowym PISA 2022 jako praca nad zadaniami lub wykonywanie pew-
nych dziatan, dopdki nie zostang one ukonczone (mierzona m.in. za pomoca nastepujacych stwierdzen: ,Pracuje nad zada-
niem, dopoki go nie skoncze”; ,Wktadam dodatkowy wysitek, gdy praca staje sie trudna”; ,Koncze zadania, ktore zaczetam/
zaczatem, nawet gdy stajg sie nudne”; ,Jestem bardziej wytrwata/wytrwaty niz wiekszos¢ oséb, ktére znam”; ,Wykonuje
zadania nawet wtedy, gdy stajg sie trudniejsze niz sie spodziewatam/spodziewatam”; ,Zawsze koncze to, co zaczynam”;
.Przestaje pracowac, gdy praca staje sie zbyt trudna”; ,Poddaje sie po popetnieniu btedéw”; ,Przestaje odrabia¢ prace
domowaq, jesli jest za dtuga”; ,tatwo sie poddaje”).
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Tabela 5 Podziat zadan z wymiaru tworzenia réznorodnych pomystéw ze wzgledu na szacowany naktad pracy i typ zadania

SZBCOWHHY CZzas na

Domena odpowiedz (wg tresci Typ zadania
zadania)
Wypowiedz pisemna 7 min 2 pomysly na opowiadanie

Wypowiedz pisemna nie podano 3 tytuty ilustracji

WypowiedZ pisemna 7 min 2 pomysly na scenariusz filmu

Wypowiedz pisemna nie podano 3 rézne tytuty na komiks

Prezentacja graficzna 5 minut 2 pomysty na promocyjng
przypinke

, 3 rozwigzania wskazanego
Rozwigzywanie probleméw spotecznych 5 minut problemu (wystarczyto po 1 zdaniu

na kazde rozwigzanie)

] 3 rozwigzania wskazanego
Rozwiazywanie problemow spotecznych 5 minut problemu (wystarczyto po 1 zdaniu

na kazde rozwigzanie)

, 3 rozwigzania wskazanego
Rozwigzywanie problemoéw spotecznych 5 minut problemu (wystarczyto po 1 zdaniu

na kazde rozwigzanie)

, 3 rozwigzania wskazanego
Rozwiazywanie problemow spotecznych 5 minut problemu (wystarczyto po 1 zdaniu

na kazde rozwigzanie)

, 2 rozwigzania wskazanego
Rozwigzywanie problemoéw naukowych 5 minut problemu (wystarczylo po 1 zdaniu

na kazde rozwigzanie)

) 3 rozwigzania wskazanego
Rozwigzywanie problemoéw naukowych 5 minut problemu (wystarczyto po 1 zdaniu

na kazde rozwigzanie)

] Stworzenie 3 kategorii, grup i
Rozwiazywanie problemoéw naukowych nie podano przyktadéw - w sumie wystarczyto

podaé¢ min. 15 stéw

Zrédto: opracowanie wtasne na podstawie zadan OECD PISA 2022.

W tabeli zaznaczono na szaro dwa zadania, w ktérych polscy uczniowie wypadli nieco stabiej na tle sredniej dla OECD.

Zgodnie z szacunkami zespotu przygotowujacego zadania do badania wiekszo$¢ zadan z zakresu TRP nie powinna zajaé
uczniom dtuzej niz 5 lub 7 minut. Zadania, w ktérych polscy uczniowie wypadli nieco stabiej, nie réznity sie wiec znaczaco
od innych zadan w zakresie naktadu pracy niezbednej do ich rozwigzania.

Nie wykazano wiec zwigzku pomiedzy samooceng ucznidw na skali wytrwatosci ani wyrézniania sie tych zadan pod
wzgledem naktadu pracy wymaganego od uczniéw. Mozna jedynie zaryzykowac kolejng hipoteze, ze polscy uczniowie
moga wypadac nieco stabiej w przypadku zadan spetniajgcych wszystkie wymienione nizej warunki, tj.:

e wymagajacych sporego naktadu pracy;

e takich, z ktérymi spotykajg sie rzadziej w szkole (jak np. scenariusz filmu);

e takich, w ktdrych trzeba przedstawic kilka rozwigzan, co moze nie wydawacd sie uczniom do konca celowe (np. sce-
nariusz filmu).

Zweryfikowaniu tej kolejnej hipotezy mogtyby stuzy¢ dalsze badania kognitywne z wykorzystaniem tych wtasnie zadan
z myslenia kreatywnego z PISA 2022. Nieco stabsze wyniki w zakresie akurat tych dwoch zadan mogty réwniez wynikac
z przyczyn losowych, takich jak dystrybucja poszczegélnych zadan wsérdéd badanych uczniow.

Drugi watek, ktéry mozna wyodrebnic¢ dzieki tej analizie, to watek zadan z zakresu rozwigzywania problemoéw spotecz-
nych. W tej domenie znéw jedynie w dwdch zadaniach odsetek polskich ucznidéw, ktérzy uzyskali najwyzszg punktacje,
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roéwniez byt nieco nizszy niz $redni odsetek dla krajéw OECD. W przypadku obu analizowanych zadan, przyczyn nizsze-
go wyniku mozna upatrywaé¢ w braku lub mniejszej widocznosci rozwigzan postawionego w danym zadaniu problemu,
okreslonych w kluczu kodowym jako niekonwencjonalne, a wiec mniej popularne i tym samym - bardziej kreatywne.

W Polsce aplikacje do wspdlnych przejazdéw sg obecne i uzywane, nie ma natomiast zbyt wielu rozwigzan administra-
cyjnych w tym zakresie, jak np. wydzielone pasy autostrad dla samochoddéw czy nizsze koszty uzytkowania pojazdédw
z wiekszg liczbg pasazeréw lub zamykanie autostrad dla pojazdéw z jednym pasazerem. Wydaje sie, ze w przypadku
aplikacji do wspotdzielonego transportu Polacy szukajq raczej oszczednosci dla domowego budzetu lub korzystajq z prze-
jazdow wspotdzielonych z koniecznosci, np. ze wzgledu na kwestie wykluczenia komunikacyjnego, brak wiasnego $rodka
transportu lub po prostu chcg jechaé taniej i szybciej niz przyktadowo pociggiem. Kwestie ochrony $rodowiska i nizszej
emisji dwutlenku wegla, pomimo ze podkreslane w reklamach platform do wyszukiwania przejazdéw, moga mie¢ dla
uzytkownikéw znaczenie drugoplanowe. Ta nizsza $wiadomos$¢ oraz mniejsza popularnos$¢ rozwigzan administracyjnych
mogty mie¢ wptyw na mniejszg oryginalnos¢ (wedfug miedzynarodowego klucza kodowego) proponowanych rozwigzan.
By¢ moze wptyw na taki, a nie inny wynik polskich uczniéw, ma réwniez brak osobistych doswiadczen zwigzanych z ko-
niecznoscig przejazdéw grupowych. Polscy pietnastolatkowie prawdopodobnie nie spotykaja sie w swoim zyciu z zadnymi
ograniczeniami w ruchu pojazdéw i koniecznoscig korzystania z przejazdéw wspoétdzielonych z powoddw ekologicznych
badz zwigzanych ze zbytnim zatloczeniem drég. Tajwan jest przyktadem kraju, w ktérym stosowane jest rozwigzanie typu
zamykanie autostrad dla samochoddw z mniejszg liczbg osdéb niz 3 w okreslonych dniach i godzinach. W takich krajach
uczniowie bezposrednio stykaja sie z koniecznoscig przejazdédw wspotdzielonych w tego typu sytuacjach. Tak wiec mozna
zatozy¢, ze na wynik majg w przypadku tego zadania wptyw nie kwestie zwigzane z kreatywnoscig, a raczej obecnosé
w zyciu codziennym uczniow praktykowanych w tym zakresie rozwigzan.

W przypadku drugiego zadania sytuacja jest analogiczna. Rozwigzania polegajace na recyklingu odpadow, okreslone
w miedzynarodowym kluczu kodowym jako konwencjonalne, sg bardziej widoczne dla przecietnego 15-latka, ktory segre-
guje w tym celu $mieci w domu. Natomiast rozwigzania polegajace na zapobieganiu powstawania plastikowych odpadéw
czy przygotowaniu ich do ponownego uzycia (a tym samym - ostatecznego zmniejszania ich ilosci w oceanach, co byto
przedmiotem zadania) sq w Polsce na razie przedmiotem dyskursu specjalistdw i biznesu. W debacie publicznej kwestie
te nie sg jeszcze bardzo popularne. Z tego wzgledu polscy uczniowie mogli wypas¢ w tym zadaniu nieco stabiej niz ich
rowiesnicy, gdyz wskazywali rozwigzania (gtéwnie recykling), ktére w kluczu kodowym zostaty okreslone jako te mniej
oryginalne (1 punkt zamiast 2). Tak wiec i w tym zadaniu, to raczej nie kreatywnos$¢ ucznidw, a ich stycznos$¢ z danymi
rozwigzaniami, byta przyczyng ich stabszego wyniku.

Tak czy inaczej, analizujgc wyniki myslenia kreatywnego w badaniu PISA 2022 nalezy zachowac ostroznos¢, interpretujac
wnioski z niego ptynace, miedzy innymi ze wzgledu na to, ze tego rodzaju pomiar przeprowadzono w badaniu PISA po raz
pierwszy. Warto réwniez zwréci¢ uwage na fakt, ze pomiar umiejetnosci myslenia kreatywnego jest z natury rzeczy trud-
niejszy do zaprojektowania i przeprowadzenia niz pomiar umiejetnosci w gtéwnych dziedzinach badania PISA. Odpowiedzi
ucznidw w zakresie myslenia kreatywnego sg zas trudniejsze do obiektywnej oceny niz w gtéwnych dziedzinach badania.

Warto jednak prowadzi¢ te dyskusje, pogtebia¢ analizy oraz badania i prowadzi¢ kolejne w tym zakresie, jak réwniez
wprowadza¢ wiecej zagadnien zwigzanych z kreatywnoscig do wymagan ustawowych oraz praktyki edukacyjnej.

8. MOZLIWE KIERUNKI DZIAEAN DLA POLITYKI EDUKACYJNEJ

Polscy pietnastolatkowie osiagneli wysoki wynik w zakresie myslenia kreatywnego w PISA 2022, réwniez we wszystkich dome-
nach i wymiarach zdefiniowanych w zatozeniach teoretycznych badania.

Jedynie w czterech (spos$réd 32) zadaniach wynik polskich uczniéw plasuje ich ponizej $redniej dla krajéw OECD.
Z analizy tych zadan i odpowiedzi ucznidéw wynika, ze mogg by¢ dwa aspekty polityki edukacyjnej, na ktére mozna zwrdcic¢
uwage, aby jeszcze zwiekszy¢ potencjat kreatywny polskich nastolatkéw.

Po pierwsze, mozna przyjrze¢ sie wytycznym (np. na poziomie podstawy programowej) i praktykom edukacyjnym do-
tyczacym projektdw wymagajacych od ucznidw tworzenia wielu réznigcych sie od siebie pomystéw lub rozwigzan tego sa-
mego zadania, zwiaszcza w przypadku zadan wymagajacych sporego naktadu pracy (np. zadania pisemne czy graficzne).
Wydaje sie, ze tego typu zadania sg typowym sposobem dziatania w zyciu zawodowym (np. konieczno$¢ przedstawienia
dwoéch lub trzech propozycji ofertowych czy graficznych klientowi). Warto w przypadku tego typu zadan dbac réwniez
o wyrazne pokazanie uczniom celowosci prezentowania kilku rozwigzan.

Po drugie, mozna przeanalizowa¢ réwniez wymagania (np. na poziomie podstawy programowej) i praktyke edukacyjng
pod katem zawartosci w dokumentach programowych i szkolnych zagadnien zwigzanych ze wspétczesnymi problemami
spotecznymi (globalnymi). Warto tego typu zagadnienia omawia¢ na wszystkich przedmiotach, wykorzystujac np. je-
den wybrany problem spoteczny jako tzw. temat horyzontalny omawiany z réznych perspektyw na wszystkich lub wielu
przedmiotach w wyznaczonym czasie. Warto w takim przypadku szuka¢ réwniez przyktadéw rozwigzan z innych krajéw,
co pozwoli na szersze rozumienie problemu i potencjalnych mozliwosci jego rozwigzania.

W ten sposdb mozliwe jest dalsze wzmacnianie potencjatu w zakresie mys$lenia kreatywnego polskich 15-latkéw.
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Abstract

This study investigates how career and educational expectations align with school tracks in Poland’s secondary schooling,
using PISA 2022 data. We examine students in general, technical, and sectoral schools, analyzing how alignment is shaped
by socioeconomic status (SES), parental involvement, academic achievement, and career information-seeking. Structural
equation modeling shows that SES and parental engagement improve alignment, especially in vocational tracks, where insti-
tutional support is weaker. Math performance is also key, particularly in technical schools. In contrast, career guidance and
information-seeking activities have limited effects, possibly due to variation in activity types. Many 3-year sectoral vocational
students aspire to careers requiring higher education, leading to notable misalignment. The findings call for track-sensitive
career support to reduce inequality and support informed decision-making.

Keywords: Career guidance, career expectations, career readiness, PISA.

Spoleczno-ekonomiczne zroznicowanie oczekiwan zawodowych
i gotowosci do podejmowania kariery polskich nastolatkow:
Whnioski z badania PISA 2022

Streszczenie

Artykut opisuje zgodnos$¢ miedzy oczekiwaniami edukacyjnymi i zawodowymi a typem szkoty w zréznicowanym systemie
ponadpodstawowym w Polsce, wykorzystujgc dane PISA 2022. Analizujemy uczniéw licedw ogdlnoksztatcacych, technikow
i szkot branzowych I stopnia, skupiajac sie na roli statusu spoteczno-ekonomicznego (SES), zaangazowania rodzicow, wynikow
z matematyki i aktywnos$ci zwigzanych z doradztwem zawodowym. Modelowanie réwnan strukturalnych pokazuje, ze SES
i wsparcie rodzicdw wspierajq zgodnos$¢ oczekiwan z typem szkoty, szczegdlnie w technikach i szkofach branzowych. Wyniki
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z matematyki majq znaczenie gtdwnie w technikach. Dziatania z zakresu doradztwa i innych form poszukiwania informacji
o mozliwosciach rozwoju kariery, maja ograniczony wptyw, a wielu ucznidow szkoty branzowej I stopnia planuje studia wyzsze,
co prowadzi do niezgodnosci. Wyniki wskazujg na potrzebe sSciezkowo zréznicowanego doradztwa zawodowego.

Stowa kluczowe: Poradnictwo zawodowe, oczekiwania zawodowe, gotowos¢ zawodowa, PISA.

1.INTRODUCTION

Imagine a 15-year-old graduate just finishing primary school. She's bright, curious, and dreams of becoming a doctor—but
she’s just enrolled in a vocational school because her parents, unsure about future costs, encouraged a “practical” path. Her
current track makes it unlikely she’ll ever pursue medicine. Such cases are not uncommon.

In Poland, students must choose between general (LO), technical (TECH), or vocational (BS I) secondary schools at the
end of primary school—decisions that often shape access to higher education and future labor market outcomes. While some
mismatch between aspirations and realities is developmentally acceptable, growing evidence suggests that early misalignment
can systematically disadvantage students from lower socioeconomic backgrounds (Schneider & Stevenson, 1999; Buchmann
& Park, 2009). These students often receive less guidance, make less informed choices, and face barriers in adjusting their
plans later.

This study examines how socioeconomic disparities shape the alignment between students’ career expectations
and the educational pathways they pursue. Drawing on nationally representative data from PISA 2022, we define misalign-
ment as the gap between what students expect to do in the future and what their current school track realistically prepares
them for. Misalignment has been linked to lower academic engagement, underemployment, and broader social inequality.

Our study focuses on Poland’s stratified and moderately early tracking education system, where institutional design,
family background, and career support services intersect. While prior research has documented alignment patterns in We-
stern countries, there is limited evidence from Central and Eastern Europe, where different policy environments and social
dynamics shape student decision-making. We contribute to this literature by analyzing how alignment patterns vary across
school tracks and are shaped by educational programs/type of school, socioeconomic status (SES), parental involvement, and
career information-seeking activities. Our central research questions are: How does the school track shape alignment between
students’ educational trajectories and career expectations? In what ways does socioeconomic background—especially parental
involvement—affect this alignment? Does active career exploration improve alignment and are these effects dependent on the
school track?

Using a structural equation modeling approach, we provide timely evidence from a nationally representative cohort of stu-
dents entering secondary education. Our results show that while institutional placement is a strong predictor of alignment,
family resources and academic performance play critical roles, especially in vocational and technical tracks where structu-
ral support is weaker. In contrast, career guidance shows a limited impact, likely due to the fragmented or uneven quality
of these activities. These findings have both national and international relevance. They point to the need for track-sensitive,
equity-oriented career support, particularly for students from disadvantaged backgrounds, who are most vulnerable
to misalignment early in their educational journeys.

The following sections review theoretical perspectives on alignment and tracking, describe the Polish context, and present
our analytical strategy. We then discuss our findings and conclude with implications for policy and practice aimed at reducing
inequality and improving student decision-making.

2. LITERATURE REVIEW

In stratified education systems, adolescents’ educational tracks often diverge from their future occupational aspirations
in ways that can adversely affect both individual trajectories and broader social mobility. This section reviews key theoretical
and empirical work on (1) the definition and significance of alignment, (2) the role of socioeconomic status (SES) in shaping
aligned expectations, (3) the impact of institutional tracking, (4) the potential of career guidance interventions, and (5)
prevailing research gaps, with a particular emphasis on the Polish context.

2.1 Defining Alignment and Its Importance

In the sociology of education, alignment typically denotes the congruence between students’ educational plans and the le-
vel of education required for their intended occupations (Ahearn, 2021; Kim et al.,, 2019; Schneider & Stevenson, 1999).
Aligned expectations—where a student’s educational pathway corresponds to the qualifications needed for their aspirational
occupation—have been linked to higher academic engagement, greater persistence in education, and improved labor market
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outcomes (Beal & Crockett, 2010; Mello, 2008). By contrast, misalignment (under- or over-alignment) often entails subopti-
mal decisions, potentially leading to lower rates of college enrollment, underemployment, and reduced earnings (Schmitt-
-Wilson & Faas, 2016; Quintini, 2011). Although some degree of uncertainty is both common and developmentally appropriate
in adolescence, repeated findings indicate that students who sustain misaligned or unclear expectations face increased risks
of dropping out or ending up in precarious employment (Ahearn, 2021; Kim et al., 2019).

2.2 Socioeconomic Status (SES) and Alignment

Socioeconomic status (SES) is one of the strongest influences on whether students’ educational paths align with their career
expectations. To understand how SES shapes these decisions, we draw on three key theoretical perspectives: status attain-
ment theory, cultural capital, and rational choice theory.

Theories of status attainment have long emphasized that young people do not make these decisions alone. Instead, their
choices are shaped by “significant others”—parents, teachers, and peers—who pass on not just advice, but also access to
information, networks, and cultural knowledge (Sewell et al., 1969; Morgan, 2005). In high-SES families, this influence often
works in students’ favor. These parents tend to possess what Bourdieu (1986) called cultural capital: insider knowledge about
how institutions work, what kinds of careers require which qualifications, and how to navigate the path from school to univer-
sity to professional life. Their children are often guided towards ambitions that match the requirements of those careers—what
researchers call “aligned expectations” (Schneider & Stevenson, 1999). By contrast, students from lower SES backgrounds
often lack access to these resources. Some families may be unfamiliar with higher education pathways, whereas others may
view long-term schooling as financially risky (Armstrong & Hamilton, 2013). According to the rational choice theory, these
students often prioritize immediate job prospects over further education, especially when the costs of continuing seem high
and the benefits are uncertain (Breen & Goldthorpe, 1997; Hanson, 1994). The result is a pattern that many studies have
observed: disadvantaged students are more likely to be “under-aligned”—aspiring to careers that require more education
than their current track offers—or to set more limited goals from the outset. In either case, structural inequality is reproduced
through the education system itself (Ackermann & Benz, 2023; Buchmann & Park, 2009; Valdés, 2022).

2.3 Educational Tracking

Tracking systems—how and when students are sorted into academic or vocational pathways—play a central role in shaping
career alignment. Of relevance is how the age of first selection, system flexibility, and socioeconomic background intersect to
influence students’ options. These systems vary widely in Europe. In countries such as Austria and Germany, tracking begins
as early as 10 years of age. In Czechia and Slovakia, it starts around 11. In contrast, countries such as Poland, France, and
Spain delay tracking until age 15, while Nordic countries such as Denmark, Finland, and Sweden avoid formal tracking alto-
gether, offering a common general education pathway until age 16. However, when tracking occurs early or when transitions
between tracks are difficult, students’ educational options can become locked in. Students in vocational tracks who later aspi-
re to tertiary-level careers often face roadblocks: they may lack access to college-preparatory coursework or the credentials
required for university entry (Ackermann & Benz, 2023; Morgan et al., 2013). These constraints are often felt most acutely by
lower-SES students, who also report fewer interactions with career guidance counselors and limited access to planning resour-
ces (Holland 2015; Ahearn 2021). As a result, tracking can reinforce inequality rather than reduce it. Schneider and Stevenson
(1999) capture this dilemma in their description of how tracking can “decouple” students’ aspirations from their educational
reality, especially when vocational pathways fail to clearly map onto higher education or long-term careers.

2.4 Career information seeking

Career guidance is often seen as a tool for helping students align their aspirations with realistic educational and labor market
pathways. In theory, guidance programs provide tailored information about job requirements, labor market trends, and the
academic steps needed to reach particular careers (Covacevich et al., 2021a; Freelin & Staff, 2020). These interventions can
reduce both under- and over-alignment by helping students understand what credentials are actually needed for their goals.
Importantly, guidance can play a compensatory role, particularly for students in vocational tracks or from lower-SES backgro-
unds who may have fewer family or social network resources to draw on (Morgan et al., 2012; Sabates et al., 2011). However,
research has shown that not all students benefit equally. Students from higher SES families or academic tracks often have the
means to act on new information. Thus, they are more likely to translate guidance into concrete plans. In contrast, disadvan-
taged students may still face uncertainty, institutional barriers, or limited options even after receiving support (Ahearn, 2021;
Cedefop, 2018). In other words, career guidance is only a part of the solution. Its effectiveness depends heavily on the starting
position of the student within the system. Interventions that assume equal access or readiness can unintentionally widen exi-
sting disparities (Kim et al. 2019). Understanding this dynamic is essential for evaluating how—and for whom—guidance works.

2.5 Research on Misalignment and Measurement

When researchers discuss students’ career goals and how well they align with their educational paths, they often distinguish
between two key concepts: misalignment and mismatch. These terms are related, but refer to different stages of the educa-
tion-to-work journey.
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Misalignment occurs during adolescence. It refers to a gap between a student’s career aspirations and the level of educa-
tion typically required to achieve that goal. In contrast, mismatch describes what happens later in adulthood, when some-
one’s actual educational credentials do not align with the demands of their current job (Chowdhury et al., 2024). Schneider
and Stevenson (1999) are among the most widely used approaches for measuring misalignment. They compared students’
self-reported educational expectations to standard occupational requirements, such as those defined in frameworks like the
O*NET database, to identify who was “over-aligned” (expecting more education than needed) or “under-aligned” (expecting
less than needed).

Some studies have also used a third category, uncertainty. Some adolescents do not know what they want to do or what
level of education they need (Ahearn, 2021; Greve et al., 2021). While this kind of uncertainty can be a normal part of
development, research shows that when it persists, it may be linked to lower academic achievement and weaker outcomes
in thelabor market (Staff et al., 2010; Yates et al., 2010).

In early tracking education systems, in which students are placed in academic or vocational tracks early, researchers often
measure alignment by asking a simple but important question: does the student’s current school track realistically lead to the
kind of job they hope to have? (Sabates et al., 2011). For example, a student in a vocational program who wants to become
a doctor may be under-aligned because their current path does not support that level of qualification. Obviously, some stu-
dents can eventually become doctors; however, this requires gaining additional formal education qualifications. On the flip
side, an academic-track student who plans to work in a job that does not require a university degree might be considered
over-aligned (Kim et al., 2019; Yates et al., 2011). Understanding these patterns—and who is most likely to experience these
risks—can help identify where support is needed most.

3. RESEARCH GAPS AND HYPOTHESES

While scholars have made substantial progress in understanding the misalignment between students’ educational paths
and career expectations, several important questions remain, particularly regarding when and how misalignment emerges and
how institutional structures shape it.

First, most studies examine misalignment at later stages of the educational journey, such as during the final years of high
school or adulthood. This leaves a critical gap in our understanding of how expectation gaps form earlier, just as students
begin secondary school and navigate new academic environments. Second, the research has been geographically concentra-
ted. Much of our knowledge comes from the U.S., the U.K., or select Western European countries. Few studies have examined
how misalignment operates in Central and Eastern Europe, where tracking may interact with institutional and socioeconomic
dynamics. Third, the effects of career guidance remain unclear. While guidance is often viewed as a tool to improve alignment,
recent research suggests that its impact may vary depending on students’ socioeconomic background and school context.
High-SES students tend to benefit more, while others may lack the resources or institutional support to act on new informa-
tion. Finally, many existing studies treat school systems as uniform. Yet students experience guidance, support, and structural
barriers differently depending on the educational track they are placed in. Greater attention to this institutional heterogeneity
is needed to understand when and for whom misalignment emerges—and how it might be addressed.

To respond to these gaps, our study tests three hypotheses that explore how socioeconomic status, school tracking,
and career exploration influence the alignment between students’ aspirations and their educational trajectories. Unlike prior
research, we explicitly examine how these relationships vary across institutional pathways in Poland.

H1: School Track and Alignment

Students in general secondary schools (LO) will exhibit higher alignment than those in vocational tracks (TECH and BS

I), reflecting differences in program orientation, academic preparation, and access to future educational opportunities

(Buchmann & Park, 2009; Ackermann & Benz, 2023).

This hypothesis considers how track-specific structures shape student choices and constraints.

H2: Socioeconomic Status and Parental Involvement

Higher SES and stronger parental engagement will be associated with greater alignment across tracks, consistent

with theories of status attainment and rational decision-making (Sewell et al., 1969; Breen & Goldthorpe, 1997).

We examine whether family resources help students pursue more realistic academic and career goals.

H3: Career Exploration and Guidance

Engagement in career-related information seeking will positively affect alignment, with stronger effects expected among

sectoral school (purely vocational) students.

This hypothesis tests whether guidance can help close alignment gaps for students facing institutional and informational

disadvantages.

By focusing on Poland this study highlights how alignment patterns differ not just by student background, but also by insti-

tutional context. In doing so, it contributes to a more nuanced understanding of educational inequality—one that is attentive
to the heterogeneous effects of structure, support, and choice across tracks.
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3.1 Institutional context of Poland’s educational system

To understand how alignment between career expectations and educational pathways takes shape, it's essential to consider
the institutional environment in which students make these decisions. In this study, this means looking closely at the design
of Poland’s secondary education system—how it structures opportunity, tracks students, and supports (or limits) their ability
to revise their plans.

Students in Poland make track-based decisions relatively early. After completing eight years of primary school,
14- and 15-year-olds must choose between a four-year general secondary program (LO), which prepares them for university,
or vocational options such as five-year technical programs (TECH) and shorter three- or two-year sectoral schools (BS I and
BS II)! . These decisions shape not only educational prospects but also long-termlabor market trajectories, and require access
to clear, timely information about schools, jobs, and future trends (Cedefop & Educational Research Institute [IBE], 2023).
Most students opt for the general or technical tracks—over 80% in 2022/2023—both of which can lead to higher education.
Sectoral programs, chosen by about 12% of students, combine vocational training with limited general education and typically
lead directly to employment (Cedefop & IBE, 2023).

The post-graduation landscape reflects these institutional divisions. Over 80% of LO graduates enrol in university within two
years, compared to 47-52% of TECH graduates, many of whom combine study and work. In contrast, most BS I graduates
enter the labor market immediately, though 15-20% take adult education or additional qualification courses to change paths
(IBE, 2024). These outcomes are tracked through administrative data sources including Poland’s Social Insurance Institution
(ZUS) and the higher education POL-on database. Labor market indicators further illustrate these mismatches. According to
PIAAC 2023, Poland has an over-qualification rate of 13.5% (well below the OECD average of 23%) and an under-qualification
rate of 3.7%, with approximately 34% of graduates working outside their field of study (OECD, 2024).

To help students navigate these choices, Polish schools are required to offer career guidance at every level. Since a 2019
regulation by the Ministry of National Education (Journal of Laws of 2019, Item 325), schools have implemented activities
ranging from preschool job visits to structured guidance in secondary school. Seventh- and eighth-grade students receive at
least 10 hours of guidance per year, and secondary school programs must provide an additional 10 hours total. These services
are typically delivered by teachers, counselors, or external partners such as labor offices (IBE, 2024). In theory, this system
is designed to adapt to local needs; career fairs, class discussions, and parent engagement are all encouraged, but in practice,
implementation varies widely. And while the policy framework is ambitious, evidence of impact is limited. Despite widespread
access to guidance, we still know relatively little about whether these interventions help students make informed, realistic
choices about their futures (IBE, 2024).

4. DATA AND METHODS

4.1 Data

This study uses data from the 2022 cycle of the Programme for International Student Assessment (PISA), administered
by the OECD. PISA assesses the competencies of 15-year-old students in reading, mathematics, and science and collects
extensive background information on students, their families, and schools.

Our analytic sample includes 4,916 ninth-grade students in Poland, drawn from a nationally representative sample
of schools. We excluded students who were still in primary education or already enrolled in the 10th grade at the time
of the survey. The PISA sampling procedure follows a two-stage stratified design. Schools are first sampled with probabilities
proportional to size, followed by random sampling of students within selected schools.

Data were collected using computer-based cognitive assessments and background questionnaires. Our analysis uses
student background data, mathematics plausible values, and derived indicators relevant to students’ educational and occupa-
tional expectations.

5. VARIABLES AND MEASUREMENT

5.1 Dependent Variables: Alignment Measures
We employ two measures of alignment to capture the extent to which students’ educational and occupational expectations
correspond to their current school track. School Track is a categorical variable distinguishing three Polish secondary pathways:

1 More specifically, the Polish system includes pre-primary, 8-year primary, 4-5 years of secondary, and 1-2.5 years
of postsecondary education. Secondary options are: 4-year general secondary (LO, ISCED 344), 5-year technical vocatio-
nal (TECH, ISCED 354), 3-year sectoral vocational (BS I, ISCED 353), and 2-year sectoral vocational (BS II, ISCED 354).
Vocational programs taught in technical and sectoral schools cover over 200 professions, with 60% of students in apprenti-
ceships (Cedefop & Educational Research Institute [IBE], 2023).

62



Socioeconomic Disparities in Career Expectations and Readiness Among Polish Adolescents:
Insights from PISA 2022 Data

4-year general secondary (LO), 5-year technical vocational (TECH) and 3-year sectoral vocational (BS I) schools, of which only
TECH and LO give direct access to tertiary education (after passing qualifying exams), while BS I is designed to lead direc-
tly to the labour market. In certain model specifications, track serves as a mediating variable (to evaluate how it influences
alignment), whereas in others it is used as a stratifying factor for subgroup comparisons. We define alignment by comparing
students’ educational and occupational expectations to the normative outcomes typically associated with their current school
track. We used the PISA questions that ask about educational and occupational expectations for this?.

For educational alignment, we use the International Standard Classification of Education (ISCED) framework. We consi-
der LO students aligned if they expect to attain tertiary education (ISCED Levels 5-8), TECH students if they expect at least
post-secondary non-tertiary or professional tertiary education (ISCED Level 4+), and BS I students if they anticipate no more
than secondary vocational education (ISCED Level 3.3 or 3.4). The distribution of expectations and assumed alignment are
presented in Figure 1A.

Occupational alignment is based on the International Standard Classification of Occupations (ISCO). LO and TECH students
are considered aligned if they expect to enter high-skilled or professional roles (ISCO groups 0-5), whereas BS I students are
aligned if they anticipate mid- or lower-skilled occupations (ISCO groups 4-9). Students without a clear idea about their future
occupation are coded as misaligned, following PISA coding and practices used by Greve et al. (2011). While an “uncertain”
category was considered, this approach simplified the modelling process and maintained analytical clarity. This is illustrated
in Figure 1B.

Taken together, these variables serve as early indicators of vertical mismatch risk in students’ future educational and labour
market trajectories. To illustrate how alignment is operationalized across school types, the figures below present the distri-
bution of educational and occupational expectations by ISCED level and ISCO groups. Shading indicates alignment, based on
the criteria defined above.

Figure 1A Educational expectations by school type and ISCED level with marked alignment assumptions
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Figure 1B Occupational alignment by school type and ISCED level with marked alignment assumptions
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2 Students were asked about their expected educational attainment — marking the list of possible educational levels they
expect to complete. For occupational expectations, students were asked about what kind of job they expect to have when
they are about 30 years old and answers were human-coded based the ISCO-08 classification system.
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5.2 Predictors
We include a range of background and school-related factors that may influence alignment outcomes.

Socioeconomic Status (ESCS). A standardized OECD index combining parental education, parental occupation, and
household possessions, with higher values indicating more socioeconomic advantage. The index is based on three components
with equal weights: highest parental occupation status (HISEI), highest education of parents in years, and home possessions
(see OECD, 2024; 406-408 for technical details).

Mathematics Performance. Operationalized through ten plausible values for math literacy in PISA. Multiple imputation
is used to incorporate these plausible values into the analyses (technical details on the computations of the scores can be
found in OECD, 2024). In our analyses we use centered and standardized values. We focus our analysis exclusively on PISA
mathematics scores as a proxy for general skills. While reading and science literacy scores are available they are highly
correlated with math performance. By focusing on math we avoid redundancy and multicollinearity issues.

Gender. A binary indicator (1 = female) to capture gender differences.

5.3 Mediators
We focus on two mediators a mediating factor between SES, performance and gender and alignment outcomes.

Career Guidance Engagement (INFO). INFO reflects students’ proactive behavior in exploring future educational and
occupational paths. It is constructed from five survey items that ask students how frequently they have attended job fairs or
career days, spoken with a school career counselor, participated in job shadowing or internships, searched online for career
or education information, and consulted teachers about career plans. An Item Response Theory (IRT) Generalized Graded
Response Model (GGRM) is applied to these items, yielding a standardized latent trait, where higher scores indicate more
frequent engagement in career exploration3.

Parental Interest and Involvement (PINT). PINT captures parents’ engagement with their children’s educational pro-
gress and career planning. It draws on six questionnaire items assessing how often parents discuss school performance (“talk
about educational plans”, “express interest in schoolwork”, “encourage academic achievement”, “offer help with academic
difficulties”, and “inquire about future goals”. As with INFO, responses are modelled using a GGRM to generate a continuous
standardized score, where higher values represent greater parental involvement.

The table below shows descriptive statistics of all the variables used with the breakdown by track/type of school.

Table 1 Descriptive statistics (overall and by school)

Variable Full Sample LO TECH BSI

EDU_ALI 0.86 0.90 (0.30) 0.93 (0.25) 0.48 (0.50)
OCC_ALI 0.73 0.79 (0.41) 0.68 (0.47) 0.67 (0.47)
ESCS -0.12 (0.88) 0.23 (0.81) | -0.32 (0.82) | -0.81(0.70)
PINT -0.00 (0.82) 0.11 (0.76) | -0.05 (0.84) | -0.31 (0.90)
INFO 0.00 (0.82) -0.02 (0.77) | 0.01 (0.87) 0.05 (0.91)
MATH 0.00 (1.0) 51.73 (8.07) | 47.59 (7.91) | 39.11 (6.40)
FEMALE 0.47 0.60 (0.49) 0.35 (0.48) 0.32 (0.47)

TYP_SZK: LO 0.49 = - =

TYP_SZK: TECH 0.33 = - =

TYP_SZK: BS I 0.18 = - =

Reported statistics are weighted estimates with imputed missing values. Missingness ranged from ESCS (2.3%), INFO (15.2%), PINT (12.3%), and
OCC_ALI (22.8% primarily due to students not reporting occupational expectations). PISA original scores were divided by 10, to ease the computations

(original averages are 3 digit numbers).

Source: Own computations based on PISA 2022 data for Poland (9th grade only)

3 Item Response Theory (IRT) measures hidden traits, such as interest, by analyzing survey answers. Using the Generalized
Graded Response Model#, we account for response intensity (e.g., “never” vs “often”) to convert multiple questions into
one precise score per student. This approach is particularly valuable for scales with missing-by-design features, such as the
PISA information seeking behavior questions, which employed a within-construct matrix sampling design (see OECD, 2024
for details of the design).
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6. ANALYTICAL STRATEGY

6.1 Model

Our analytical approach theorizes how students’ alignment is shaped by background factors, institutional placements,
and mediators. We estimate two complementary path models, each corresponding to one of the two DAGs presented
in Figure 2A and Figure 2B.

Figure 2A Model 1: Pooled Mediation Model
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Figure 2B Model 2: Mixture known class model
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6.2 Model 1: A Unified Look at How Background and School Track Shape Alignment

Model 1 (see Figure 2A for visual presentation) takes all the students together and explores how their family background,
academic performance, and the type of school they attend influence whether their educational and career plans align with
their current path*. Here, we think of the school track as a stepping stone: it’s shaped by things like a student’s socioeconomic
status (SES), math skills, and gender, and in turn, it affects how well their plans line up with reality. We also look at two key
supports—career guidance activities (such as job fairs or counsellor talks) and parental involvement (such as chats about
school or future goals)—to see how they connect background to alignment. The outcomes we're interested in are whether stu-
dents’ education plans (EDU_ALI) and career goals (OCC_ALI) align with their current school track. We also check the presence
of any overlap between these two that we cannot see directly but which may still affect the results®.

This approach helps us figure out how a student’s school track—chosen based on their background and grades—opens up
(or limits) access to information and support, which then shapes how realistic their plans are. We assume here that the school
track comes first and influences their expectations. However, we also recognize that sometimes students’ dreams and goals
might influence the track in which they end up. For example, a student with big ambitions and pushy parents might aim for

4 In technical terms, Model 1 is a structural equation model (SEM) where school track is a mediator regressed on socioeco-
nomic status (ESCS), mathematics plausible values, and gender. Mediators INFO (career guidance engagement) and PINT
(parental involvement) are regressed on ESCS, math, gender, and track. The outcome variables EDU_ALI and OCC_ALI are
regressed on all prior variables, with residual covariance estimated between them to account for unobserved shared factors.
Paths decompose the total effects into direct and indirect components.

5 From a causal inference standpoint, treating track as an antecedent assumes that alignment follows placement. However,
expectations may precede and influence track choice, driven by student agency (e.g., self-concept, motivation) and parental
influence, reflecting socioeconomic structures (e.g., parental education, occupational status, cultural capital). This suggests
alignment may be endogenous, complicating causal claims.
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a general secondary school (LO), while another might feel pressured for vocational training (BS I) due to family circumstances.
So, their expectations aren’t just a result of their track—they can also steer them towards it, shaped by their confidence, drive,
and family support, which often tie back to wealth, education, or social know-how. While this model keeps the track fixed to
study its effects, we know it’s part of a bigger picture where personal choices and family background play a role in both the
track and how well everything lines up.

6.3 Model 2: Zooming Into Differences Across School Types
Model 2 (see Figure 2B) switches things up by looking at each school type—general (LO), technical (TECH), and sectoral
(BS I)—separately. Instead of treating the school track as a middle step, we explore how SES, math scores, and gender affect
parental involvement and career guidance within each track, and how those shape alignment. Every connection is calculated
only for that school type, allowing us to see if the same factors work differently depending on where the student is. For exam-
ple, does career guidance help students in the vocationally oriented BS I track more than those in other types of schools?
Unlike Model 1, we don’t link everything through the track itself—this avoids assuming the track is just a simple result of
background and prevents mixing up the story®.

This setup gives us a clearer, more reliable way to see how background and student traits affect alignment, respecting that
a student’s track might partly come from their own goals or family push. It lets us spot differences—like whether guidance
really helps BS I students line up their plans, or if LO students are already set thanks to extra support at home. We were
unable to track the overlap between educational and career alignment here because of some limitations in the calculations,
but it still paints a detailed picture of how each school type creates its own world of opportunities and challenges. This com-
plements Model 1 by showing not only the average story but also how each track changes the game.

7. HYPOTHESES

Together, these models tested the three core hypotheses.

H1: School tracking affects alignment outcomes through its influence on access to information.
H2: Socioeconomic status influences alignment indirectly via parental interest and involvement.
H3: Career information-seeking behavior improves alignment between education and career aspirations.

The two path models were designed to address the three hypotheses from complementary perspectives. Model 1 provides
a unified mediation framework to test H1, H2, and H3 by estimating how background characteristics shape alignment indirectly
through school track, parental involvement (PINT), and career exploration behavior (INFO). This model enables the decom-
position of total effects and assesses how institutional placement structures access alignment-relevant resources, in line with
H1, while also capturing indirect pathways from SES via PINT (H2), and from INFO to alignment outcomes (H3). By contrast,
Model 2 addresses potential endogeneity in Model 1 by treating track as a stratifying variable and estimating all paths within
the tracks. This allows us to test whether the mechanisms hypothesized in H2 and H3 differ across institutional contexts, offe-
ring a more nuanced understanding of the alignment processes across the tracks. Together, these models offer both a general
picture of mediated pathways and a context-sensitive account of how alignment unfolds within different educational tracks.

8. RESULTS

To understand how educational and occupational alignment is shaped by individual and institutional factors, we estimated
two statistical models using PISA 2022 data. The first (Model 1) analyzes the full sample, treating school track as a media-
ting variable. The second (Model 2) examines each track—general (LO), technical (TECH), and sectoral vocational (BS I)
—as a separate case, allowing us to compare how alignment functions in each institutional context.

Both models report standardized coefficients, which show how strongly each factor—such as socioeconomic background,
academic performance, or parental involvement—is associated with students’ alignment outcomes. The estimates reflect
the effect of each variable while holding others constant. The tables include both direct and indirect effects. Table 2 presents

& Model 2 uses a known-class mixture approach, estimating paths (ESCS, math, gender = PINT, INFO - EDU_ALI, OCC_
ALI) within each track (LO, TECH, BS I), with coefficients varying by class. Unlike multi-group SEM, it avoids regressing
on track to prevent collider bias—where conditioning on a variable affected by predictors distorts relationships. Therefore
it is superior to subgroup analyses or analyses involving interaction terms. Covariance between EDU_ALI and OCC_ALI
is omitted due to estimation constraints.
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the results of Model 2, a known-class structural equation model that estimates how predictors of alignment operate within
each school track: general (LO), technical (TECH), and sectoral vocational (BS I). This model uses observed class membership
to stratify the sample, allowing specific parameters to vary across tracks, while keeping the overall model structure consistent.

As explained in the methods section, while the model estimates track-specific effects, it treats the structural model
as shared across the groups. This means that we can observe how key relationships (e.g., between SES and alignment) vary

by track, without assuming each track has a fundamentally different causal structure.

Table 2 Structural Equation Model Results - Model 1 (Standardized Effects)

. Direct Effect on Indirect Effect Total Effect on Direct Effect on Indirect Effect

Predictor EDU_ALI on EDU_ALI EDU_ALI OCC_ALI on OCC_ALI Total Effect on OCC_ALI
ESCS 0.11 (0.02) *** | 0.01 (0.01) 0.12 (0.02) *** | 0.03 (0.02) 0.02 (0.00) *** 0.05 (0.02) *
MATH 0.20 (0.02) *** | 0.10 (0.01) *** | 0.30 (0.02) *** | 0.067 (0.02) * 0.00 (0.012) 0.07 (0.02) **
FEMALE 0.09 (0.02) *** | -0.022 (0.01) 0.07 (0.02) ** 0.14 (0.03) *** 0.01 (0.00) ** 0.16 (0.02) ***
PINT 0.13 (0.02) *** | — 0.13 (0.02) *** | 0.07 (0.01) *** - 0.07 (0.01) ***
INFO 0.03 (0.02) - 0.03 (0.02) 0.01 (0.02) - 0.01 (0.02)
TECH (track) 0.32 (0.02) *** | — 0.32 (0.02) *** | -0.08 (0.02) ** - -0.08 (0.02) **
BS I (track) -0.30 (0.02) *** | — -0.30 (0.02) *** | 0.003 (0.03) - 0.00 (0.03)

Standardized coefficients (STDYX) from a pooled structural equation model based on multiply imputed PISA 2022 data. EDU_ALI = educational
alignment; OCC_ALI = occupational alignment; ESCS = economic, social, and cultural status; PINT = parental involvement; INFO = career information-
-seeking. Standard errors are in parentheses. Direct effects represent the estimated relationship between the predictor and outcome, holding other

variables constant. Indirect effects capture mediation through PINT and/or INFO. Total effects are the sum of direct and indirect effects. Analyses

account for complex survey design and weights.
p <.05. p<.01 p<.001.

Source: Own computations based on PISA 2022 data for Poland (9th grade only)
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Table 3 Model 2 Results: Structural Equation Model Results - Model 2 (Known-Class SEM by Track)

Class 1- TECH Track
Predict Direct Effect Indirect Total Effect Direct Effect Indirect Total Effect
redictor
on EDU_ALI Effect on EDU_ALI on OCC_ALI Effect on OCC_ALI
0.15 {0.03) 0.020 (0.00) 0.17 (0.03)
ESCS - - . -0.03 (0.02) 0.01 (0.00) ** -0.02 (0.02)
MATH 0.09 (0.04) * -0.00 (0.00) 0.09 (0.04) * -0.00 (0.03) -0.00 (0.00) -0.00 (0.03)
FEMALE 0.05 (0.04) -0.00 (0.00) 0.04 (0.04) 0.11 (0.03) ** | -0.00 (0.00) | 0.11 (0.03) **
0.15 (0.03) 0.15 (0.03)
PINT e — e 0.09 (0.03) ** — 0.09 (0.03) =*
INFO 0.08 (0.04) - 0.08 (0.04) 0.05 (0.03) — 0.05 (0.03)
Class 2 - BS | Track
Predict Direct Effect on Indirect Total Effect on Direct Effect on Indirect Total Effect on
redictor
EDU_ALI Effect EDU_ALI OCC_ALI Effect OCC_ALI
0.01 0.00
ESCS 0.10 (0.05) * 0.12 (0.05) * 0.09 (0.03) ** 0.09 (0.03) **
(0.00) * (0.00)
0.00 0.00
MATH 0.21 (0.05) *** 0.21 {0.05) **=* 0.11 {0.03) ** 0.11 (0.03) **
(0.00) (0.00)
0.00 0.003
FEMALE 0.06 (0.06) 0.06 (0.05) 0.19 (0.03) *=*=* 0.19 (0.03) #**
(0.00) (0.003)
PINT 0.11 (0.04) ** — 0.11 (0.04) ** 0.02 (0.02) — 0.02 (0.02)
INFO 0.06 (0.04) o 0.06 (0.04) -0.02 (0.03) — -0.02 (0.03)
Class 3 - LO Track
Predict Direct Effect on Indirect Total Effect on Direct Effect on Indirect Total Effect on
redictor
EDU_ALI Effect EDU_ALI OCC_ALI Effect OCC_ALI
-0.00 0.00
ESCS -0.11 (0.06) -0.11 (0.06) * -0.12 (0.08) -0.12 (0.08)
(0.01) (0.00)
0.03 0.00
MATH 0.19 (0.06) ** 0.22 (0.06) *** -0.06 (0.06) -0.055 (0.06)
(0.01) * (0.01)
0.01 0.00
FEMALE 0.02 (0.05) 0.04 (0.05) -0.14 (0.08) -0.13 (0.08)
(0.01) (0.00)
PINT 0.19 (0.05) *** - 0.19 (0.05) *** 0.08 (0.04) — 0.08 {0.09)
INFO -0.07 (0.05) — -0.07 (0.05) 0.04 (0.05) — 0.04 (0.05)

Standardized coefficients (STDYX) from a pooled structural equation model based on multiply imputed PISA 2022 data. EDU_ALI = educational

alignment; OCC_ALI = occupational alignment; ESCS = economic, social, and cultural status; PINT = parental involvement; INFO = career information-

-seeking. Standard errors are in parentheses. Direct effects represent the estimated relationship between the predictor and outcome, holding other

variables constant. Indirect effects capture mediation through PINT and/or INFO. Total effects are the sum of direct and indirect effects. Analyses
account for complex survey design and weights.
p <.05. p<.01. p<.001

Source: Own computations based on PISA 2022 data for Poland (9th grade only)

Below we organize the interpretation of results around the three core hypotheses.
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8.1 Alignment Patterns by Track (Descriptive Overview, H1)

Our first hypothesis predicted that school track would play a central role in shaping alignment. As we have already seen in
Figures 1 and 2 of the data and methods section, alignment varies sharply by school type. Students in general secondary
schools (LO) report the highest rates of alignment—90.2% in terms of expected educational attainment, and 79.1% for
expected occupations. In contrast, sectoral school (BS I) students showed a much lower educational alignment (48.6%) and
somewhat lower occupational alignment (67.3%). Technical school (TECH) students fell in between, with high educational
alignment (93.3%) and middling occupational alignment (68.1%).

Expectations follow track-specific patterns: most LO students anticipate tertiary-level education and professional jobs;
BS I students are more likely to expect vocational training and service or trade roles; and TECH students show a mix
of post-secondary aspirations and technician-level occupations. However, misalignment existed in all groups. A subset
of BS I students expect to enter professional careers that typically require a university degree—suggesting “over-alignment”
—while some LO or TECH students anticipate entering lower-skilled jobs, signaling “under-alignment”.

While the descriptive results offer a snapshot of broad alignment patterns across tracks, they do not account for
other factors that may shape expectations—such as socioeconomic background, academic ability, or parental support.
The statistical models that follow help isolate these influences and reveal how alignment operates once these confounding
variables are considered. Both models confirm important differences by track. In the pooled model, students in TECH schools
were more likely to be educationally aligned than those in LO (B = 0.32), though they were less aligned with their expected
occupations (B = -0.084). Students in BS I were substantially less aligned in terms of education (B = -0.301), while their
occupational alignment did not differ from LO after controlling for other factors.

Model 2 deepens this picture by isolating track-specific patterns. In BS I, socioeconomic background and math achievement
were both strong predictors of alignment, suggesting that students in less academically selective tracks rely more on their
personal and family resources to chart their futures. In LO, surprisingly, the effect of SES on alignment was negative. This may
reflect what researchers call a ceiling effect: many students in LO may already expect to attend university, so the additional
SES advantage offers little extra predictive value—or may even reflect over-ambition relative to the track’s actual structure.

These results affirm Hypothesis 1 and support the broader theoretical claim that institutional placement creates structural
opportunities and constraints. But alignment is not automatic. In more vocational settings, students must lean more heavily
on support systems—especially academic ability and family resources—to bridge the gap between aspirations and available
pathways.

8.2 Socioeconomic Background and Parental Involvement (H2)

Our second hypothesis focused on whether socioeconomic background improves alignment, particularly when mediated
through parental involvement. This reflects theories of status attainment, which emphasize the transmission of resources,
knowledge, and encouragement from families to children as a pathway to educational success.

Model 1 confirms this pattern. Socioeconomic status (ESCS) is positively associated with educational alignment (B = 0.111)
and to a lesser extent with occupational alignment (B = 0.032). However, much of this influence operates indirectly through
parental engagement (PINT). Students who reported more frequent discussions with their parents about school, aspirations,
or academic progress were more likely to show alignment in both educational and occupational domains. Model 2 highlights
how this relationship differs by school track. In both TECH and BS I, higher-SES families are more involved—and this involve-
ment is strongly linked to better alignment. These results suggest that in vocational or semi-academic tracks, parental enga-
gement serves as a compensatory mechanism, helping students navigate pathways that may lack strong institutional guidance
or flexibility.

In LO, by contrast, ESCS does not significantly predict parental involvement. This may indicate that once students enter
academically selective tracks, parental support becomes more evenly distributed, or that school norms and structures play
a greater role in shaping students’ decisions. Math achievement also contributes to alignment, particularly in BS I and TECH.
This reinforces the idea that individual academic strength, combined with family support, can help buffer students from the
constraints of more rigid tracks—and potentially expand their perceived opportunities.

These findings provide strong support for Hypothesis 2. Socioeconomic background promotes alignment, especially when
filtered through parental engagement. But the strength and character of this pathway vary by institutional context, further
emphasizing the importance of designing support systems that are responsive to track-specific realities.

8.3 The Role of Career Guidance and Information-Seeking (H3)

Our third hypothesis explored whether career guidance and information-seeking behaviors help students align their educatio-
nal paths with career expectations. This variable (INFO) includes diverse activities—from attending job fairs and speaking with
counsellors to browsing career websites or doing online research. However, these activities vary widely in quality and depth,
and their effects are not always easy to capture in a single composite measure. In particular, aggregating exploratory beha-
viors (like browsing) with more structured activities (like job shadowing) may reduce the precision of this indicator, potentially
obscuring more targeted effects. This may help explain the relatively modest effects observed in our models.
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Descriptively, students in LO were most likely to report online research, while BS I students engaged more often in
experiential activities such as job fairs or internships. Yet despite higher participation, TECH students were the least aligned,
raising important questions about the effectiveness and targeting of guidance efforts.

In Model 1, the direct effect of INFO on either form of alignment was minimal and statistically insignificant. Only small
indirect effects were observed, suggesting that information-seeking—at least as measured here—does not strongly shape
student expectations when considered across the full sample. Model 2 reveals a more differentiated story. In TECH, INFO was
positively associated with both educational and occupational alignment, suggesting that guidance may be more useful when
paired with semi-academic, career-oriented curricula. In BS I, effects were weak or even slightly negative. This may reflect
a mismatch between the guidance provided and the actual opportunities available to students in this track. In LO, INFO had
a negative direct association with educational alignment (B = -0.070), which may indicate that information-seeking someti-
mes reflects confusion, doubt, or planning uncertainty rather than effective exploration.

These results offer only partial support for Hypothesis 3. While career guidance has the potential to support alignment
—especially in TECH—its impact appears limited by both the institutional context and the heterogeneity of the guidance
experiences themselves. Simply increasing guidance activities may not be sufficient. Instead, what matters is whether these
experiences are timely, relevant, and embedded in pathways students actually have access to.

9. DISCUSSION AND CONCLUSIONS

This study examined how institutional placement, socioeconomic background, parental involvement, and career informa-
tion-seeking shape the alignment between educational pathways and occupational expectations among Polish secondary
students. Using data from PISA 2022 and two complementary modeling strategies—a pooled mediation model (Model 1) and
a track-specific known-class model (Model 2)—we provide a layered view of how alignment functions within a tracked
educational system.

9.1 Track Matters: Structural Constraints and Opportunities (H1)

Across both models, school track emerged as the most powerful predictor of alignment. Students in general secondary schools
(LO) showed the highest rates of alignment, while misalignment was most pronounced in sectoral vocational programs (BS I).
Technical school (TECH) students fell in between.

Model 1 revealed that BS I placement predicted lower alignment even after controlling for background and achievement.
Model 2 added nuance by showing that the effects of background vary within tracks. In LO, for instance, the limited influence
of SES may reflect ceiling effects: high-SES students may already be highly aligned or pursuing ambitious but track-incon-
sistent goals. These findings support H1 and emphasize that institutional placement structures students’ opportunities but
does not fully determine them. Individual and family resources remain critical.

9.2 The Role of Socioeconomic Resources and Parental Support (H2)

SES was a consistent but context-dependent predictor. In the pooled model, SES was positively associated with educational
alignment, with modest effects on occupational alignment. Model 2 showed stronger effects in TECH and BS I, where naviga-
ting constraints appears to rely more heavily on family resources.

Parental involvement (PINT) emerged as a key mechanism in both models. Frequent engagement—conversations about
school, aspirations, and academic progress—was linked to better alignment. In LO, involvement levels were relatively stable
across SES groups. In other tracks, however, SES shaped not only the amount of parental support but also its effectiveness
in supporting alignment.

These results affirm H2 and reinforce the status attainment theory: when formal guidance is weak or inconsistent, family
involvement becomes a vital compensatory force, especially in less academically oriented tracks.

9.3 Career Guidance: Limited but Uneven Impact (H3)
The effects of career information-seeking (INFO) were mixed and track-dependent. Model 1 showed no significant direct
effects, though small indirect effects—especially on educational alignment—were present.

Model 2 revealed that INFO was positively associated with alignment in TECH, where students may be better positioned
to act on guidance. In BS I, however, INFO had weak or even negative associations, suggesting that guidance alone cannot
overcome structural limitations. In LO, the negative association may reflect a reactive use of guidance by students facing
uncertainty.

Overall, H3 is only partially supported. Career guidance has potential, but its effectiveness is shaped by the track in which
it is delivered and by the broader resources students bring with them.

9.4 Implications for Policy and Practice
These findings point to the need for track-sensitive interventions. Based on our results, In LO, personalized counselling may
help students—especially high-SES ones—refine overly ambitious plans and ensure realistic trajectories. In TECH, structured
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post-secondary bridges and academic planning can enhance the value of guidance and increase alignment. In BS I, where
many students aspire to tertiary careers despite limited structural pathways, expanded guidance, stronger family-school part-
nerships, and flexible transition options are essential. Across all tracks, parental involvement remains a powerful, underused
lever. Schools can strengthen partnerships with families through mentoring, planning sessions, and communication tools that
bring families into the decision-making process.

9.5 Limitations and Directions for Future Research

This study captures alignment as a snapshot, though student aspirations evolve over time. The survey data has potential
biases (e.g., self-reported data reliability, missingness that may relate to students’ motivation, etc.). Moreover, because PISA
data are cross-sectional, causal inference is limited. School track is not randomly assigned and that opens the door to bias.
Although we take into account math performance, SES and gender, there might be other factors at play. We also don’t have
information on how alignment changes or how guidance and parental support unfold over time. While our models account
for track placement, we cannot fully isolate the influence of prior achievement or motivational traits that shape both track
selection and career expectations.

Future studies should explore:

e Longitudinal designs that track students from track selection onward;
e Qualitative research on how students—especially in vocational programs—form, revise, and act on their goals;
e Broader psychological predictors of alignment, including self-efficacy and goal certainty.

Although this study focuses on Poland, our findings offer broader insight into how institutional design shapes alignment.
In systems with similar structures, the same policies may work differently depending on when tracking occurs, how flexi-
ble transitions are, and how guidance is delivered. Our results show that institutional features produce not only inequalities
between students but also differences within them, depending on their placement.

To summarize, alignment is not just about ambition or school type. It reflects a dynamic interplay of institutional
structures, available support, and student agency. Reducing misalignment—especially for students facing structural disadvan-
tages—requires context-sensitive strategies that recognize this complexity: expanding guidance system, engaging families,
and building more flexible, inclusive pathways into the future.

Data access statement: PISA 2022 data, accompanied by detailed technical documentation, can be accessed on the OECD
PISA website. Detailed information about the methods used can be obtained from the authors.
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Abstract

This article presents an analysis of the environmental attitudes and behaviours of Polish 8th-grade students as well as their
intentions regarding engaging in pro-environmental actions in the future, examining their associations with gender, socio-eco-
nomic status (SES), and civic knowledge. Drawing on data from the International Civic and Citizenship Education Study (ICCS
2022), the analysis explores students’ concerns about environmental threats, their views on environmental protection, reported
pro-environmental behaviours including consumer behaviours, and students’ expected future engagement in environmental
activities. While most students perceive environmental issues as a significant threat to the future of the world, climate change
is less frequently identified as a major problem compared to other environmental threats. Additionally, significant differences
in perceptions are observed depending on students’ socio-economic status and level of civic knowledge. The analysis indicates
that girls demonstrate more pro-environmental attitudes and are more likely to report engaging in pro-environmental practices
than boys, and demonstrate greater willingness to engage in environmental efforts in the future. The relationship between SES
and environmental attitudes and behaviours is more complex—significant differences are mainly observed in attitudes and only
in certain behaviours, for example they do not appear in consumer practices or students’ declarations regarding future environ-
mental engagement. A higher level of civic knowledge is generally associated with greater care for the environment and more
frequent declarations of engaging in pro-environmental behaviours, though some contradictions emerge, particularly regarding
economic priorities and consumer choices. The article emphasises the importance of fostering a sense of responsibility for the
environment among children and youth, rather than relying on fear-based approaches. It also highlights the need for educational
initiatives in the environmental area, particularly those targeting boys and addressing disparities between students from different
socio-economic backgrounds.

Keywords: Environmental attitudes, environmental behaviours, ICCS 2022.

Postawy i zachowania prosrodowiskowe milodziezy w Polsce
oraz ich uwarunkowania na podstawie danych ICCS 2022

Streszczenie

W artykule przedstawiono analize postaw i zachowan prosrodowiskowych polskich ésmoklasistéw, a takze intencji zwigzanych
z podejmowaniem dziatan na rzecz srodowiska w przysztosci, badajac ich zaleznosci z ptcig, statusem spoteczno-ekonomicz-
nym (SES) oraz wiedzg obywatelska. Na podstawie danych z Miedzynarodowego Badania Kompetencji Obywatelskich ICCS
2022 analizowane byly obawy uczniéw dotyczace zagrozen dla $wiata, ich poglady na temat dziatan na rzecz $rodowiska,
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deklarowane zachowania prosrodowiskowe, w tym praktyki konsumenckie, oraz wskazywana gotowos¢ do przysztego zaanga-
zowania na rzecz $rodowiska. Cho¢ wiekszoé¢ ucznidw postrzega problemy srodowiskowe jako istotne zagrozenie dla przyszto-
éci $wiata, zmiany klimatu sg rzadziej wskazywane jako wazny problem w pordéwnaniu z innymi kwestiami srodowiskowymi,
jednoczesnie wystepujg w tym zakresie istotne roznice w zaleznosci od statusu spoteczno-ekonomicznego i poziomu wiedzy
obywatelskiej ucznidw. Analiza wskazuje, ze dziewczeta wykazujq bardziej prosrodowiskowe postawy, czesciej deklarujg wpro-
wadzanie prosrodowiskowych praktyk niz chtopcy i wykazujg sie wieksza gotowoscig zaangazowania na rzecz srodowiska
w przysztoéci. Relacja miedzy statusem spoteczno-ekonomicznym a postawami i zachowaniami prosrodowiskowymi
jest bardziej ztozona - istotne rdznice obserwuje sie gtownie w postawach i tylko w czesci zachowan, nie wystepujg one
np. w praktykach konsumenckich ani w deklaracjach dotyczacych przysztego zaangazowania na rzecz $rodowiska. Wyzszy
poziom wiedzy obywatelskiej zazwyczaj wigze sie z wiekszg troskg o $rodowisko i czestszym deklarowaniem podejmowania
zachowan prosrodowiskowych, cho¢ pojawiajg sie tu pewne sprzecznosci, zwtaszcza w odniesieniu do priorytetéw ekonomicznych
i wyborow konsumenckich. Artykut podkresla znaczenie ksztattowania poczucia odpowiedzialnosci za srodowisko wsrdd dzieci
i mtodziezy zamiast podej$¢ bazujacych na leku. Wskazuje takze na konieczno$¢ wsparcia dziatan edukacyjnych w obszarze
Srodowiskowym w szczegdlnosci skierowanych do chtopcow a takze pozwalajacych na zniwelowanie réznic pomiedzy uczniami
z réznych srodowisk spoteczno-ekonomicznych.

Stowa kluczowe: Postawy sSrodowiskowe, zachowania srodowiskowe, ICCS 2022.

1.INTRODUCTION

In the context of current environmental challenges and climate change, there is a growing interest among researchers
in understanding the determinants of environmental attitudes and behaviours. Various studies indicate that knowledge
alone is insufficient to drive changes in environmental behaviour, highlighting the crucial role of attitudes (e.g., Reynolds
& Komakhidze, 2022). In particular, there is an increasing need for a deeper understanding of the factors influencing environ-
mental attitudes and behaviours among children and youth (Busse & Menzel, 2014; Liu & Green, 2024). Numerous studies
have explored the relationship between pro-environmental behaviours and attitudes, with many showing statistically signi-
ficant but weak to moderate correlations between these two domains (see Liu & Green, 2024). While cognitive factors are
sometimes included in these analyses, they remain a less explored area in this context.

Sustainability and environmental issues have gained increased attention in recent cycles of large-scale international
educational assessments. For instance, in the IEA’s Trends in International Mathematics and Science Study (TIMSS) 2023,
a dedicated component on environmental attitudes and behaviours was introduced (Reynolds & Komakhidze, 2022), a special
focus was placed on sustainability in the IEA’s International Civic and Citizenship Education Study (ICCS) 2016 and 2022 (Schulz
et al.,, 2023), and recent PISA cycles have expanded their attention to these topics as well. These international studies
provide unique opportunities to analyse various aspects of students’ environmental attitudes and behaviours but also their
relationships with cognitive skills, in a comparative, cross-national context.

Drawing on data from the latest edition of ICCS conducted in 2022 (Schulz et al., 2023), this article explores the relation-
ships between environmental attitudes, environment-related behaviours, intentions regarding engaging in pro-environmental
actions in the future, and factors such as gender, socio-economic background, and level of civic knowledge among Polish 8th
grade students. It also examines the relationships between attitudes, behaviours and intentions towards future pro-environ-
mental engagement.

The article addresses a significant gap in the analysis of environmental attitudes and behaviours of Polish youth focusing
on an age group crucial for fostering pro-environmental perspectives. It explores the following questions:

1. What are the environmental attitudes, behaviours and intentions towards the future pro-environmental engagement
of Polish youth, and is there consistency across the different examined indicators used in the scales?

2. Can coherent patterns be identified between attitudes, behaviours and intentions towards future pro-environmental
engagement in relation to gender, socio-economic status, and students’ civic knowledge?

3. What kinds of relationships can be observed between environmental attitudes, behaviours and the youth’s declared
willingness to engage in pro-environmental actions in the future?
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2. THE LITERATURE CONTEXT

The literature indicates that individual background characteristics—such as gender, age, education level, income,
and socio-economic status—are linked to environmental attitudes and behaviours (e.g., Schahn & Holzer, 1990; Burger, 2005;
Franzen & Vogl, 2012). In addition to these demographic factors, numerous other determinants of environmental attitudes
and behaviours have been identified, including basic value orientations and levels of trust (e.g., Inglehart, 1990; de Groot
& Steg, 2008; Meyer & Liebe, 2010; Franzen & Vogl, 2012), as well as environmental knowledge (e.g., Zimmermann, 1996).

Some of these patterns have also been observed in studies conducted with children and youth. Among the frequently
analysed and identified factors influencing environmental attitudes and behaviours in younger populations are: direct expe-
riences with nature (e.g., Eagles & Demare, 1999), family behaviours and peers (e.g., Grgnhgj & Thggersen, 2012; Jia & Yu,
2021; Collado, Evans, & Sorrel, 2017), certain values and a sense of personal responsibility (e.g., Thielking & Moore, 2001;
Soares & Nascimento, 2024), as well as environmental knowledge and education, particularly various educational programmes
(e.g., Collado, Rosa, & Corraliza, 2020).

In the Polish context, numerous studies in recent years have focused on youth involvement in initiatives such
as Fridays for the Future and the Youth Climate Strike and the role and organisation of those movements. However, analyses
of the environmental attitudes of children and younger adolescents based on data collected from large, representative samples
remain limited.

One of the few exceptions is the Youth (Mfodziez) study, regularly conducted by the Public Opinion Research Center (CBOS)
among students in the final years of secondary school, typically aged 17-19. These studies indicate that approximately two-
-thirds (69%) of high school students perceive climate change as a threat, while only a small minority deny its existence.
Notably, a significant proportion of young people (24%) reported that they have no opinion on the matter (Kawalec, 2022).
Climate change is more frequently perceived as a problem by youth from large cities, while students from rural areas are less
likely to express concern. Differences are also observed based on school type: students from general secondary schools are
more likely to recognize climate change as a threat (77%) compared to those attending vocational schools (first-stage sectoral
schools — 40%). Political views also play a significant role in shaping perceptions of climate change. Students identifying with
left-wing views are more likely to be concerned about climate change (88%) compared to those with right-wing views (68%)
(Kawalec, 2022).

The ICCS 2022 data analysed in this article allow for a closer examination of the attitudes and behaviours of 8th graders
representing a slightly younger age group: approximately 14-year-old students. As some studies suggest, this is a crucial
age for the development of environmental behaviours and attitudes, which begin to take shape around the age of 7, increase
until 10, stabilize until 14, and then gradually decline (Otto et al., 2019). Notably, while environmental behaviour is thought
to develop from childhood through early adolescence and start consolidating around age 10, environmental attitudes remain
more fluid, continuing to evolve at least into early adulthood (Otto et al., 2019).

3. DATA AND METHODS

This article uses data from the latest edition of the International Civic and Citizenship Education Study (ICCS 2022), organised
by the International Association for the Evaluation of Educational Achievement (IEA). ICCS aims to assess the extent to which
young people are prepared to participate in social life and take on the responsibilities of being citizens in a democratic society.
It is the largest international study examining students’ knowledge and understanding of concepts and issues relating to civics
and citizenship, as well as their attitudes and civic engagement.

ICCS 2022 was conducted in 22 countries and two German states (North Rhine-Westphalia and Schleswig-Holstein).
The analyses in this article cover data gathered from the 8th grade students in Poland (N=4434). The study in Poland was con-
ducted between March 14 and April 29, 2022, and was organised by the Educational Research Institute. The study was based
on random samples and gathered data are representative to all 8th grade students in the country. The sampling process was
two-tiered: in the first stage, schools were randomly selected, in the second, one or two classes in each school. All students
from each sampled class were invited to participate in the study. Detailed information about sampling and the organisation
of the study can be found in the ICCS 2022 technical report (Schulz, Friedman, Fraillon, 2024).

Environmental issues and sustainability were among the focus areas in ICCS 2022, considered as key elements of modern
citizenship. ICCS 2022 International Student Questionnaire and European Student Questionnaire! covered several scales,
which included items measuring student’s attitudes to environmental protection and students pro-environmental behaviours.
Furthermore, this area was also included in the civic knowledge and understanding test.

! The International Student Questionnaire was used in all countries participating in the study, the European Questionnaire
only in the European ones.
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Table Al in the Annex provides the list of scales and items used in the analyses. They cover various aspects of students’
attitudes, behaviours and intentions: a) students’ concerns about environmental threats to the world’s future, b) students’
views on responsibility and actions regarding environmental protection, c) declarations on students’ pro-environmental beha-
viours including consumer behaviours and the undertaking, limiting, or abandoning of certain activities, as well as d) students’
reports concerning expected participation in pro-environmental activities in the future.

The associations between selected items and (a) students’ gender, (b) their families’ socio-economic status (SES), and
(c) their level of civic knowledge were analysed. For the SES analysis, the National Index of Students’ Socio-economic
Background (S_NISB) was used. This index, derived from students’ reports, incorporates three components: the highest
occupational status of parents, the highest educational level of parents, and the number of books at home (see Schulz,
Friedman, & Fraillon, 2024).

To enable clear and better interpretable comparisons and to account for potential non-linear relationships and outliers,
the S_NISB was recoded into quartiles, dividing students into four groups based on their families’ socio-economic status.
Civic knowledge was measured using the ICCS 2022 Civic Knowledge Proficiency Scale (see Schulz et al., 2023; Schulz,
Friedman, & Fraillon, 2024).

Analyses of relationships between environmental attitudes, behaviours and intentions as well as gender, SES, and
civic knowledge were first conducted for the composite scales using multivariate regressions. In the second step, analyses
at the item level were conducted. This dual-level structure, with both scale-level and item-level analyses, enables more
nuanced interpretations.

To examine the general relationships between gender, socio-economic status (SES), civic knowledge, and pro-environmental
outcomes, two regression models for each of the five scales were estimated. Full model results are presented in the appendix
(Tables A2-A6) and serve as the basis for the interpretation in the main text. A two-step modelling strategy was used: Model
1 includes gender and SES (s_nisb) along with their interaction, Model 2 adds civic knowledge (standardized using z-scores)
and interaction terms with SES and gender. This structure helps to assess the direct effects of gender and SES, as well as
the potential mediating or moderating role of civic knowledge. Interaction terms and a quadratic SES term was also included
to test for non-linear patterns and conditional effects, reflecting theoretical expectations that civic knowledge and SES may
interact in shaping pro-environmental behaviours. The civic knowledge variable was standardized to facilitate interpretation.

In the second step, the relationships at the item level were analysed. This approach enabled a more nuanced view
on relationship patterns and was used in order to better grasp the complexity of the phenomenon by detecting items that
exhibit distinguishing characteristics. However, when examining direct relationships between attitudes and behaviours,
composite scales were used.

Descriptive data and the results of more complex analyses that illustrated differences by gender, SES and students’ civic
knowledge are presented in the article. The reported figures were obtained through a series of statistical analyses acco-
unting for the complex sampling design and plausible values in the ICCS 2022 study. Differences in percentages between
groups (gender and socio-economic quartiles) were calculated using survey-weighted proportions, followed by statistical tests
for differences. Civic knowledge differences were estimated using mean comparisons and regression models incorporating
plausible values. The regressions controlled for covariates: socio-economic status and gender, with adjusted predictions
(marginal effects at mean values of other covariates) to assess the differential impact of environmental concerns on civic
knowledge. The standard errors were derived using Jackknife Repeated Replication to ensure robust variance.

4. RESULTS

4.1 Students’ concerns about environmental threats to the world’s future

Students completing the ICCS questionnaire were asked to respond to 11 statements, four of which were environment-re-
lated, indicating the extent to which they believe specific issues pose a threat to the world’s future. Among the five issues
most frequently identified by students as posing a significant threat to the world’s future, four were environment-related,
with pollution and water shortages eliciting the highest levels of concern (Wasilewska et al., 2023). Table 1 presents the
distribution of students’ responses. Almost all Polish 8th grade students perceive the four environment-related issues as signi-
ficant threats, either to a large extent or to a moderate extent. The highest level of concern was recorded for pollution, with
a substantial majority (81.9%) of Polish 8th graders indicating they were concerned ‘to a large extent’, followed by water
shortages (79.5%). Slightly lower percentages were noted for the extinction of species and loss of biodiversity (67.8%),
and climate change (65.1%).
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Table 1 Polish 8th grade students’ concerns about environmental threats to the world'’s future

1. 2. 3. 4.
Issue To a large To a moderate | To a small Not at all
extent extent extent
IS4G28A Pollution 81.9% 15.2% 2.2% 0.6%
1S4G28D Climate change 65.1% 26.5% 7.0% 1.4%
IS4G28J. Extmg‘uon of species, 67 8% 2339 739 1.6%
loss of biodiversity
IS4G28K Water shortages 79.5% 13.2% 5.3% 2.0%

Source: own elaboration based on ICCS 2022 data

Polish students rank among the highest in identifying pollution, water shortages, as well as the extinction of species, loss
of biodiversity as major threats to the future of the world. However, for climate change, these percentages are relatively lower
compared to other countries (Wasilewska et al., 2023). This generally shows a lower awareness of the problem of climate
change among students in Poland. However, it may also reflect the view on climate change as an ideological or world-view
based dispute. As already mentioned, studies among slightly older age groups in Poland showed that the declared level
of concern about climate change differs depending on students’ political views (Kawalec, 2022).

The regression models for students’ concern about threats to the global environment scale (s_envcon), which has a national
mean of 50.93 (SD = 8.49), show consistent differences by gender, with girls scoring around 1.7 to 2.2 points higher than
boys. In Model 1, students from higher SES backgrounds tend to report slightly higher levels of concern, though this associa-
tion weakens once civic knowledge is included in Model 2. Standardized civic knowledge shows a meaningful association with
environmental concern: a one standard deviation increase corresponds to an increase of approximately 1.75 scale points.
The interaction term suggests that this association may be less pronounced for students with higher SES, although the effect
is modest. The increase in explained variance between models (from R2 = 0.04 to R2 = 0.10) indicates that civic knowledge
adds relevant explanatory value, though most of the variation in concern remains unexplained by the model.

Table 2. presents item-level differences in students’ concerns about environmental threats by gender, SES, and civic know-
ledge. When comparing students’ declarations across groups, climate change exhibits the largest and statistically significant
differences between students from different socio-economic backgrounds. Students from higher SES families (4th quartile) are
substantially more likely to perceive climate change as a threat to a large extent (76.2%) compared to those with lower SES
families (1st quartile) (52.4%). Similar relationships with SES are observed in relation to water shortages. These two items
at the same time show the smallest differences in answers between girls and boys.

In contrast, pollution and loss of biodiversity displayed a different pattern. There is no significant difference in concern
between students from the highest and lowest SES quartiles. However, gender differences are apparent, with girls consistently
reporting significantly higher levels of concern than boys.

Civic knowledge was strongly associated with concern levels across all four environmental issues. Students who perceived
specific issues as significant threats to the future of the world consistently demonstrated significantly higher civic knowledge
scores, also after controlling for SES and gender. The largest differences in civic knowledge between high- and low-con-
cern groups were observed for climate change (64.4 scale points), followed by pollution (57.4 points) and water shortages
(53.9 points).
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Table 2 Students’ concerns about environmental threats to the world’s future—differences by gender, SES, and civic knowledge

Difference Difference Difference Difference
in percentages |in percentages |in civic in civic
between girls | between SES | knowledge knowledge
and boys IV-I quartile | (ICCS 2022 (ICCS 2022
(percentage (percentage Civic Civic
points), SE points), SE knowledge knowledge
proficiency proficiency

scale points),
SE

scale points)
for the mean

value of SES
and gender, SE

IS4G28A Pollution 3.37 (0.81)*** |0.16(1.16) ?;!64;8)“* 46.44 (9.13)***
[S4G28D Climate change 326 (121)*  |6.28(2.05)** |64.39 (5.66p%+* |72 09
[54G28]  Extinction  of| ¢ 31 1 3oyeus |33 (2.02) 39.79 (6.06)*** [ 31.9 (5.43)***

species, loss of biodiversity

IS4G28K Water shortages 2.55(1.34) 4.8 (1.53)*** 1539 (6.52)*** |43.51 (6.02)***

Source: own elaboration based on ICCS 2022 data

* p<0.05, ** p<0.01, *** p<0.001.

Note: Differences in percentages between students a) girls and boys b) SES IV-I quartile, stating the issue poses a threat “to a large extent”

or “to a moderate extent”; Differences in civic knowledge between students stating that particular issue pose a threat “to a large extent”

or “to a moderate extent” and those stating that it doesn’t pose a threat (“not at all”) or only “to a small extent”.

4.2 Students views on responsibility and actions regarding environmental protection
Students participating in ICCS 2022 were also asked for their views on five statements concerning approaches to responsibility
and actions regarding environmental protection. As presented in Table 3, almost all 8th grade students in Poland agreed that
countries need to work together to preserve the world’s natural resources, with 94.7% either strongly agreeing or agreeing.
Additionally, 70.6% supported the idea that Poland should contribute to protecting the environment in other countries.
However, the smaller share of students (61.8%) believe that governments should focus more on protecting the environment
than on supporting economic growth. Overall, students largely agree that countries should collaborate and take action to
protect the global environment, though their views differ regarding how much of a priority this issue should be or the extent
of the costs the country should bear as a result. Students were also asked about the role of individuals in environmental
protection. The vast majority of 8th graders in Poland believe that responsibility for environmental protection also lies with
individuals: 89.2% agree with the statement that all human beings should take responsibility for preserving the natural world,
and 89.3% that every citizen needs to contribute to reducing pollution (see also Wasilewska, 2023).
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Table 3 Polish 8th grade students’ views on responsibility and actions regarding environmental protection

There are different views about what we | 1. 2. 3. 4.
should do to protect the environment. How | Strongly Agree Disagree Strongly
much do you agree or disagree with the | agree disagree

following statements?

IS4G26A Governments should focus more on
protecting the environment than on supporting | 11.5% 50.3% 34.8% 3.4%
economic growth

IS4G26B Every citizen needs to contribute

0 0 0 0
to the reduction of pollution 33.3% 36,0% 9,6% L1%
IS4G2§C Polanq shoulq contribute o 18,6% 52,0% 25.9% 3.5%
protecting the environment in other countries
IS4G26D All human beings should take 0 0 0 0
responsibility for preserving the natural world 40.2% 49.0% 9-1% L.7%
IS4G26E Countries need to work together 50.3% 44.4% 4.1% 1.1%

to preserve the world’s natural resources

Source: own elaboration based on ICCS 2022 data

Polish 8th graders, compared to students in other countries, exhibit high support for cooperation among countries
to preserve natural resources. However, they stand out for having the lowest level of support for the statement that govern-
ments should focus more on environmental protection than on supporting economic growth (Wasilewska, 2023). This reflects
a notable tension between environmental protection and economic priorities, with nearly 40% of Polish students favouring
economic growth over environmental measures.

The scale-level regressions for the scale measuring students’ positive attitudes toward environmental protection (s_attenv)
with a national mean of 47.41 and SD = 8.31, shows that differences by gender and SES are visible but moderate in size. On
average, girls score around 1.8 to 2 points higher than boys, suggesting a slightly more pro-environmental stance. Students
from higher SES backgrounds also tend to express more supportive attitudes toward environmental protection, with an ave-
rage difference of just over half a scale point when accounting for civic knowledge. A one standard deviation increase in civic
knowledge is associated with a modest increase of about 0.44 points on the scale, indicating a relatively small contribution of
knowledge to students’ general environmental attitudes. The model explains a limited share of the variance (R2 = 0.03-0.04),
suggesting that while these factors relate to attitudes, much of the variation is likely shaped by other influences not captured
in the model.

Item level results provide a more nuanced picture. The statement: “governments should focus more on protecting the
environment than on supporting economic growth” merits special attention when it comes to differences among students
based on gender, SES and level of civic knowledge (see Table 4). It shows a negative and statistically significant difference in
civic knowledge between those who agree with this statement and those who don’t, and is the only item where higher support
for the statement is associated with lower civic knowledge scores, suggesting that students with higher civic knowledge levels
may place more emphasis on economic issues relative to environmental priorities. Only positive relationships are observed
for the other items: a higher level of civic knowledge is associated with stronger agreement with particular statements repre-
senting a more pro-environmental attitude. This is observed also after accounting for SES and gender. Among all items, the
largest difference in civic knowledge is observed in the case of support for the collaboration of countries to preserve the world’s
natural resources (77.3 scale points difference), which is the item with which almost all students agree.

When it comes to gender, girls consistently show greater support for the analysed statements, reflecting stronger
pro-environmental attitudes. Statistically significant differences between girls and boys are observed across all statements,
with the smallest differences found in the general item on international cooperation.
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Regarding socio-economic status, the data indicate that higher SES is generally associated with stronger support for
pro-environmental attitudes. However, while a statistically significant and notable difference is found for the item emphasising
a country’s role in contributing to environmental protection globally, the differences for other items are smaller. Some are
not statistically significant, including the statement suggesting that governments should prioritise environmental protection
over economic growth (difference between SES IV-I quartiles: -0.65 percentage points).

Table 4 Students’ views on responsibility and actions regarding environmental protection—differences by gender, SES,

and civic knowledge

Difference Difference Difference Difference
in percentages |in percentages |in civic in civic
between girls | between SES | knowledge knowledge
and boys IV-I quartile | (ICCS 2022 (ICCS 2022
(percentage (percentage Civic Civic
points), SE points), SE knowledge knowledge
proficiency proficiency
scale points), | scale points)
SE for the mean
value of SES
and gender,
SE
IS4G26A Governments should
focus more on protecting the -13.82 -16.18
environment than on supporting B 0-65 (3.38) (3.23)*** (2.93)***
economic growth
IS4G26B Every citizen needs
to contribute to the reduction 5.66 (1.54)*** |5.32(2.04)* 32.34 (5.88)*** | 22.11 (5.39)***
of pollution
1S4G26C Poland should
contribute to protecting the [ 11.74 (2.36)*** [ 0.1 (3.05)***  [20.97 (3.47)*** | 12.18 (3.16)***
environment in other countries
IS4G26D All human beings
should take responsibility 8.15 (1.5)*** 12.49(2.43) 28.4 (5.7)***  120.45 (5.14)***
for preserving the natural world
IS4G26E Countries need
to work together to preserve 3.2 (1.14)** 4.4 (1.9)* 77.27 (7.49)%** | 62.01 (6.89)***
the world’s natural resources

Source: own elaboration based on ICCS 2022 data

* p<0.05, ** p<0.01, *** p<0.001.

Note: Differences in percentages between students a) girls and boys b) SES IV-I quartile, declaring that they “strongly agree” or “agree” with the

following statements; Differences in civic knowledge between students who “strongly agree” or “agree” and those who “disagree” or “strongly disagree”.

4.3 Students’ reports on their sustainable behaviours

Another key aspect analysed in the study was the frequency of students’ engagement in sustainable behaviours. 8th graders
were asked to indicate how often in the 12 months before the study have they been engaged in specific actions important
for the environment and sustainability. Table 5 presents the distribution of students’ responses. Among the activities listed,
Polish students most frequently reported reducing electricity use—nearly half (47.3%) stated that they did this often, while an
additional third (33.2%) reported doing it sometimes. The next most common activities included reducing food waste, saving
water, repairing items, and reusing old items. A majority of students reported engaging in these activities “often” or “someti-
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mes”, although they were less common compared to electricity-saving behaviours. Less frequent behaviours included limiting
the use of plastic items and avoiding products with plastic packaging. For example, only 25.8% of students reported “often”
limiting their use of disposable plastic items, and 15.8% reported “often” avoiding buying products with plastic packaging.
The least common behaviour was purchasing used clothing instead of new.

When compared to their peers in other European countries, Polish students reported engaging in these pro-environmental
behaviours relatively frequently, placing Poland among the countries with the highest percentages of students reporting such
actions. However, exceptions include limiting the use of plastic items, avoiding products in plastic packaging, and purchasing
used clothing, which were less common among Polish students compared to their European peers (Wasilewska, 2023).

Table 5 Polish 8th grade students’ reports on their sustainable behaviour

1. 2. 3. 4.
During the last twelve months, how often have | g¢on Sometimes | Rarely | Never

you done each of the actions listed below?

ES4G11A Purchase used instead of new clothing | 15,4% 24.3% 28,2% |32,1%

ES4G11B Reduce water use (e.g. when brushing

v} 0 v} 0,
your teeth, having a shower, washing dishes) 32,8% 38,9% 2L.1% | 7.2%

ES4G11C Reduce the use of electricity (e.g.
switching off the lights when leaving a room, | 47,3% 33,2% 14,7% |4,8%
turning down the heat when it is not too cold)

ES4G11D Avoid buying products with plastic

. . . 15,8% 34,7% 34.8% | 14,7%
packaging (e.g. school supplies, groceries)

ES4G11E Reuse old items in good condition

. ) 34,2% 39,8% 19,7% |6,3%
instead of buying new ones

ES4GI11F Limit the use of plastic items (e.g.
disposable plastic glasses, water bottles, plastic |25,8% 34,7% 28.3% | 11,2%
shopping bags)

ES4G11G Reduce food waste (e.g. avoiding
buying more food than necessary, eating|38,4% 39,1% 17,0% [5,5%
leftovers)

ES4G11H Repair rather than replacing items you
have (e.g. fix your bike instead of buying a new
one, mending a backpack instead of buying a
new one)

35,8% 39,6% 19,4% [5,2%

Source: own elaboration based on ICCS 2022 data

It is important to emphasize that this question does not account for the motivations behind the given actions. Many of these
behaviours may not stem (either at all or predominantly) from pro-environmental considerations, but rather from economic
motivations, including rules or habits introduced at home and rooted in financial issues. This makes it challenging to interpret
the above results in the context of pro-environmental attitudes. The fact that the most common actions are those closely
tied to financial savings supports the view that economic factors may play a significant role in the analysed behaviours of
Polish students. The most frequent activities declared among Polish 8th graders: reducing electricity use, water consumption,
or food waste can result in financial savings. In contrast, behaviours that are less economically motivated and may even
involve additional costs, such as limiting the use of plastic items or avoiding products in plastic packaging, are much less
frequent. The issue of purchasing used clothing is particularly difficult to interpret in this context. While it could reflect
pro-environmental awareness in some cases, it might also be linked to economic necessity or cultural norms, or even trends
in fashion, making it harder to assess its connection to sustainability-oriented attitudes.
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The regression results for the students’ reports on their sustainable behaviours scale (e_susbeh), with a national mean
of 51.56 and a standard deviation of 8.40, show a notable gender gap. Girls score over 4 points higher than boys, which
corresponds to nearly half a standard deviation, suggesting a meaningful difference in reported everyday actions beneficial
to the environment. Differences by SES are present but modest, and become smaller when civic knowledge is included in
the model. A one standard deviation increase in civic knowledge is associated with less than a 1-point increase on the scale.
The model explains a moderate share of variance (R2 increasing from 0.09 to 0.11), with gender remaining the strongest
predictor of sustainable behaviours.

The results at the item level are presented in Table 6. For almost all statements, the data show that students from higher
SES families (4th quartile) are significantly more likely to report “often” or “sometimes” engaging in most behaviours compa-
red to those from lower SES families (1st quartile). However, no significant relationship with SES was observed for purchasing
used clothing instead of new or repairing items. The largest SES-based differences were noted for limiting the use of plastic
items (15.9 percentage points) and avoiding products with plastic packaging (15.8 percentage points), both of which are less
financially motivated behaviours. This helps explain the modest overall SES effect in the regression: while some sustainable
behaviours show SES-related differences, others—especially those economically motivated—do not. Gender differences were
prominent, with girls significantly more likely than boys to report engaging in most of the analysed behaviours. The only
exception was repairing items instead of replacing them, where no statistically significant difference was observed. The largest
gender-based differences were seen in purchasing used clothing (ES4G11A—26.6 percentage points) and limiting the use
of plastic items (21.7 percentage points).
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Table 6 Students’ reports on their sustainable behaviours - differences by gender, SES, and civic knowledge

Difference Difference Difference Difference
in percentages |in percentages |in civic in civic
between girls |between SES | knowledge knowledge
and boys IV-I quartile |(ICCS 2022 (ICCS 2022
(percentage (percentage Civic Civic
points), SE points), SE knowledge knowledge
proficiency proficiency
scale points), |scale points)
SE for the mean
value of SES
and gender, SE
ES4G11A  Purchase  used
instead of new clothing 26.64 (2.54)*** | -0.98 (3.75) 7.78 (3.16)** 13.66(3.02)

ES4G11B Reduce water use
(e.g. when brushing your teeth,

having a shower, washing
dishes)

13.33 (2.43)%**

7.93 (2.85)%*

27.14 (3.42)%**

18.99 (3.15)%**

ES4G11C Reduce the use of
electricity (e.g. switching off
the lights when leaving a room,
turning down the heat when it
is not too cold)

7.09 (2.02)%**

12.89 (2.39)%**

43.57 (4.13)%**

30.39 (3.86)%**

ES4G11D  Avoid  buying
products with plastic packaging
(e.g. school supplies, groceries)

18.1 (2.22)***

15.76 (4.02)%**

12.99 (3.14)%**

1.26 (2.92)

ES4G11E Reuse old items
in good condition instead
of buying new ones

9.52 (2.36)%**

8.87 (2.78)%**

34.83 (3.63)%**

26.67 (3.33)%**

ES4G11F Limit the use of
plastic items (e.g. disposable
plastic glasses, water bottles,
plastic shopping bags)

21.74 (2.48)%**

15.95 (3.23)%**

23.23 (3.19)***

9.87 (3.03)***

ES4G11G Reduce food waste
(e.g. avoiding buying more
food than necessary, eating
leftovers)

9.35 (2.17)***

11.3 (3.16)***

34.43 (3.66)***

23.76 (3.35)%**

ES4G11H Repair rather than
replacing items you have (e.g.
fix your bike instead of buying
a new one, mending a backpack
instead of buying a new one)

0.66 (2.1)

0.31 (3.08)

15.42 (3.75)%**

16.17

% ek

(3.33)

Source: own elaboration based on ICCS 2022 data

* p<0.05, ** p<0.01, *** p<0.001.

Note: Differences in percentages between students a) girls and boys b) SES IV-I quartile, declaring that they did something “often” or “someti-

mes”; Differences in civic knowledge between students declaring that they did something “often” or “sometimes” and those declaring they “never”

or “rarely” did it.
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4.4 Students’ reports on consumer behaviours

An additional question addressed students’ consumer behaviours. Students were asked to indicate how often, over the year
before the study, they had either requested their parents/guardians to buy or avoid purchasing specific products, or how
often they had done so themselves. The question covered different aspects of critical consumption, with three items relating
to environmental issues, which are presented in Table 7 together with the distribution of students’ responses.

Overall, the data indicate that while many Polish eighth-grade students occasionally engage in pro-environmental consumer
behaviours, consistent involvement remains relatively low. Buying environment-friendly products—an activity which can be
understood very broadly—was the most common action, followed by—less frequently—purchasing recyclable goods. Refusing
to buy products whose production had a negative environmental impact was the least common behaviour, with only a small
percentage of students engaging in it regularly, and a significant share rarely or never.

In comparison to their peers from other European countries participating in the ICCS 2022 study, Polish students were
relatively less likely to report refusing to buy goods with a negative environmental impact or purchasing only goods that can be
recycled. Poland was among the countries with lower percentages of such responses, below the European average. However,
in the case of buying environmentally friendly products, Polish 8th graders’ responses were comparable to the average and
slightly above the European average (see Damiani et al., 2024).

Table 7 Polish 8th grade students’ reports on consumer behaviours

During the last twelve months, how | 1. 2. 3. 4.
often have you done or have you asked | Often Sometimes | Rarely Never
your parents or guardians to do the

following things?

ES4G10B Refuse to buy goods whose

production has a negative impact on the | 13,5% 30,8% 27.8% 27.9%
environment

ES4G10D Buy only goods that can be 14,5% 30.7% 28.9% 25.9%
recycled afterwards

ES4GI10E Buy environment-friendly 26,7% 37.8% 19,1% 16,4%
products

Source: own elaboration based on ICCS 2022 data

Students’ reports on the consumerism behaviours scale (e_ethcon), with a national mean of 47.99 and a standard devia-
tion of 9.69, also show a clear gender difference. Girls report engaging in environmentally conscious consumer behaviours
approximately 4.7 points more than boys, which represents about half a standard deviation, indicating a meaningful difference
in reported practices. The association with SES is weaker but becomes more pronounced after accounting for civic knowledge,
suggesting that higher-SES students may be more likely to engage in these behaviours when knowledge is considered. Inte-
restingly, the relationship between civic knowledge and consumer behaviours is negative in this model, with a one standard
deviation increase in knowledge corresponding to a decrease of about 1.9 points. This counterintuitive pattern may reflect the
complexity of consumer decisions, which can be shaped by both values and access, and not solely by civic awareness. The mo-
del explains a moderate portion of variance (R2 increasing from 0.06 to 0.08), with gender remaining the strongest predictor.

The item-level analysis helps contextualise and explain the regression results. Table 8 presents differences in students’
reports on environment-related consumer behaviours by gender, SES, and civic knowledge. Significant differences at the
item-level were noted between girls and boys, with girls significantly more likely than boys to engage in pro-environmental
consumer behaviours. The particular large differences between the declarations of girls and boys were observed in rela-
tion to refusing to buy goods whose production negatively impacts the environment (20.9 percentage points), and buying
environmentally friendly products (20.6 percentage points).

Interestingly, differences based on socio-economic status were smaller and generally weak or not statistically significant.
Comparisons between students from the highest (4th quartile) and lowest (1st quartile) SES groups revealed minimal diffe-
rences in pro-environmental consumer behaviours.

Civic knowledge differences revealed mixed associations with these behaviours. At the scale level, students with higher
civic knowledge report less frequent engagement in certain consumer actions. At the item-level in the case of refusing to buy
goods with negative environmental impact and buying only recyclable goods, no significant difference in civic knowledge was
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observed between students who reported engaging in these actions “often” or “sometimes” and those who did so “rarely” or
“never”. However, buying environmentally friendly products showed a positive, though weak, association with civic knowledge.
After adjusting for SES and gender, the relationship between civic knowledge and the first two behaviours became consistently
negative, while for buying environmentally friendly products, the adjusted association was no longer statistically significant.
These findings suggest that higher civic knowledge does not always correspond to greater engagement in pro-environmental
consumer behaviours. In fact, students with higher civic knowledge levels were less likely to report participating in certain
pro-environmental consumer behaviours and/or have a more critical or sceptical approach towards some actions like e.g.,
greenwashing or oversimplified environmental messaging, which could be associated with “environmentally friendly” products.

Table 8 Students’ reports on environment-related consumer behaviours - differences by gender, SES, and civic knowledge

Difference Difference Difference Difference
in percentages |in percentages |in civic in civic
between girls |between SES |knowledge knowledge
and boys IV-I quartile [(ICCS Iccs

(percentage (percentage 2022 Civic 2022 Civie
points), SE points), SE knowledge knowledge

proficiency proficiency

scale points), | scale points)

SE for the mean
value of SES

and gender, SE

ES4G10B Refuse to buy goods

whose  production has a e -12.02
hegative | mpact on . the | 2087 16)¥%% | 7.59 (4.22) 277(3.16) | 5 gyens
environment

ES4GIOD Buy only goods thatv e - o
can be recyclod aftorvards 15.9 (2.5) 7.61 (3.81) 0.65(3.17) | <771 2.9)
ES4G10E Buy |50.61 232)*** |6.63(3.67)  |6.46(336)* | -2.85(3.13)

environment-friendly products

Source: own elaboration based on ICCS 2022 data

* p<0.05, ** p<0.01, *** p<0.001.

Note: Differences in percentages between students a) girls and boys b) SES IV-I quartile, declaring that they did something “often” or “sometimes”;
Differences in civic knowledge between students declaring that they did something “often” or “sometimes” and those declaring they “never”
or “rarely” did it.

4.5 Students’ expected participation in pro-environmental activities in the future

Students were also asked about possible future participation in various civic activities, some of which were related
to environmental issues. Table 9 presents the distribution of their responses. 8th graders were supposed to declare whether
they think they will “certainly” or “probably” engage in those activities or not.

Polish 8th grade students differ in their willingness to engage in different types of activities. The majority (83.9%) declared
that they would certainly or probably be willing to tell someone to stop damaging the environment. Lower levels of willingness
were reported for encouraging others to make personal efforts and refusing to buy products harmful to the environment,
although still around 3 of students indicated that they would certainly or probably take these actions. The lowest levels
of willingness was observed for participating in organised protests, with 60.6% of 8th graders considering this action.
This suggests that students are less inclined toward public forms of activism.
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Table 9 Polish 8th grade students’ reports on expected participation in pro-environmental activities in the future

There are many different ways how | 1. 2. 3. 4.
citizens may express their opinions |I would I would I would I would
about important issues in society. | certainly probably probably certainly
Would you take part in any of the |do this do this not do this | not do this
following activities to express your

opinion in the future?

IS4G31G Refuse t(? buy products that are 26,5% 46.8% 20,0% 6.7%
ha.rmful for the environment

IS4G31H Tell someone to stop causing 35.9% 48,0% 12,6% 3.5%
damage to the environment

IS4G311 Participate in an organized

protest to demand more action to protect | 19,2% 41,4% 31,6% 7,7%
our environment

IS4G31J Encourage other people to make

personal efforts to help the environment | 28,2% 49 4% 17,8% 4,6%
(e.g. through saving water)

Source: own elaboration based on ICCS 2022 data

The scale measuring students’ expected participation in pro-environmental activities (s_envact) has a national mean
of 51.36 and a standard deviation of 8.81. The results reveal a substantial gender difference: girls score nearly 4.7 to 4.9
points higher than boys, which corresponds to just over half a standard deviation. This suggests that girls are notably more
likely to anticipate engaging in civic actions for the environment in the future. SES has a small positive association with expec-
ted participation in Model 1, which diminishes after including civic knowledge. The overall effect of civic knowledge is minimal,
with a slight negative interaction, suggesting that its influence may decrease among students with higher SES. The model
explains a modest portion of variance (R2 increasing from 0.08 to 0.09), reinforcing the pattern seen across outcomes—gender
is the most consistent predictor, while SES and knowledge show weaker, context-dependent associations.

These results are reflected in the item-level analyses. Table 10 presents differences in students’ reports on expected partici-
pation in pro-environmental activities in the future by gender, SES, and civic knowledge. Similar patterns to those observed in
other areas emerge in the differences between girls and boys, with girls consistently more likely than boys to express a willin-
gness to participate in all four forms of action. The largest difference—23.2 percentage points—is connected to participation in
organised protests, indicating that girls are far more likely than boys to express interest in collective activism. However, other
behaviours also showed substantial differences. Gender is a strong predictor of pro-environmental engagement, with girls
consistently demonstrating greater proactivity than boys across all types of behaviours. Interestingly, when it comes to predic-
tions about future engagement, no significant differences were noted between students based on their socio-economic status.
The differences between students from the highest and lowest SES quartiles are very small and not statistically significant.

A comparison of civic knowledge between students who indicated they would “certainly” or “probably” take part in specific
actions and those who declared they would “certainly not” or “probably not” participate suggests a relationship between civic
knowledge and the willingness to engage, but this relationship is not consistent across all types of activities.

The strongest positive associations with civic knowledge were observed in refusing to buy harmful products (18.9 scale
points) and encouraging others to make personal efforts (18.5 scale points). These associations remained significant even
after controlling for SES and gender. However, no significant differences were observed for participating in organised protests
and telling someone to stop damaging the environment. Interestingly, after adjusting for SES and gender, a weak negative
association between civic knowledge and the willingness to participate in protests was noted, although it was not statistically
significant. The findings may indicate that higher civic knowledge is more strongly linked to individual, less confrontational
behaviours, but not necessarily with collective, more demanding actions like protests.
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Table 10 Students’ reports on expected participation in pro-environmental activities in the future—differences by gender, SES,
and civic knowledge

Difference Difference Difference Difference
in percentages in percentages in civic in civic
between girls and | between knowledge knowledge
boys (percentage | SES IV-I (ICCS 2022 Civic | (ICCS 2022 Civic
points), SE quartile knowledge knowledge
(percentage proficiency scale |proficiency scale
points), SE points), SE points) for the
mean value of
SES and gender,
SE

IS4G31G Refuse to buy
products that are harmful | 19.5 (2.35)*** 438 (3.34) 18.91 (3.52)*** 11.15 (3.32)***
for the environment
IS4G31H Tell someone to
stop causing damage to the | 11.29 (1.75)*** 0.1 (1.96) 6.66 (4.53) 1.2 (4.07)
environment

IS4G31I Participate in an
organized protest

to demand more action

to protect our environment
IS4G31J Encourage other
people to make personal
efforts to help the|18.55 (2.07)*** 3.52(3.02) 18.5 (3.86)*** 10.91 (3.63)***
environment (e.g. through
saving water)

23.16 (2.48)*** 2.3 (3.12) 1.35(3.2) -5.31(2.98)

Source: own elaboration based on ICCS 2022 data
* p<0.05, ** p<0.01, *** p<0.001.

Note: Differences in percentages between students a) girls and boys b) SES IV-I quartile, declaring that they would “certainly” or “probably” take
part in particular activities; Differences in civic knowledge between students declaring that they would “certainly” or “probably” take part
and those declaring they would “certainly” or “probably” not do this.

4.6 Relationships between attitudes and behaviours
One of the key questions among researchers studying pro-environmental behaviours and attitudes is the relationship
between these two domains, particularly in the context of identifying the determinants of pro-environmental behaviours.
In this analysis, relationships between specific analysed aspects were examined, including: a) students’ concerns about
environmental threats b) students’ views regarding environmental protection, c) reports on students’ sustainable behaviours
and d) consumer behaviours as well as d) students’ expected participation in environment-related activities in the future.
Five scales were used for the analysis, four of which consist exclusively of items relating to the analysed aspects, while one
(e_ethcon) also includes other consumer behaviours relevant to sustainable development, extending beyond environmental
issues (see Table Al in the Annex). The results of the correlation analyses are presented in Table 11. They revealed positive
relationships between all scales. However, the strength of these relationships varies.
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Table 11 Correlations between students’ concerns about environmental threats, students’ views regarding environmental protection,
reports on students’ sustainable behaviours and consumer behaviours as well as students’ expected participation in environment-

-related activities in the future

s_envcon s_attenv e_susbeh e_ethcon s_envact
— students’ | —  positive | students’ — students’ | —  students’

concern attitudes reports reports expected
about threats | toward on their | O political | participation
to the global | environment | sustainable CcONSUMETISHL | 1n activities
. . . behaviours to protect the
environment | al protection | behaviours environment
S_envcon 1.00 | 0.35(0.02) | 0.25(0.03)[ 0.17(0.02) [ 0.32(0.02)
s_atteny 1.00 | 0.33(0.03)| 0.29(0.02)| 0.47(0.03)
e_susbeh 1.00 | 0.49(0.02) | 0.43(0.02)
e ethcon 1.00 [ 0.45(0.02)
s_envact 1.00

Source: own elaboration based on ICCS 2022 data

Note: Standard errors in parentheses. All correlations are significant at the 0.001 level. Correlations were estimated using a structural equation model
and accounting for the complex sampling design. The model’s standardised covariances correspond to the Pearson correlation coefficients.

The strongest correlation, though still moderate, was observed between two scales for pro-environmental behaviours:
e_ethcon (consumer behaviours) and e_susbeh (sustainable behaviours), with r = 0.49. This indicates that students who
engage in one form of pro-environmental behaviour are more likely to engage in others, highlighting the interconnected-
ness of environmentally conscious actions. A similarly strong, moderate correlation (r = 0.47) was found between support
for environmental protection (s_attenv) and future expected participation in environment-related activities (s_envact). This
relationship suggests that students with more positive attitudes toward environmental protection—those who, in this scale, are
more likely to view environmental protection as the responsibility of both governments and individuals—are also more likely
to declare their intention to take this responsibility and engage in pro-environmental activities in the future.

Slightly weaker but still moderate correlations were observed between future expected participation in pro-environmen-
tal activities (s_envact) and current behaviours: sustainable behaviours (e_susbeh, r = 0.43) and consumer behaviours
(e_ethcon, r = 0.45). These findings suggest that present pro-environmental behaviours are moderately related to students’
expectations of future engagement.

Notably, weak but statistically significant correlations were recorded between concerns about environmental threats
(s_envcon) and both consumer behaviours (e_ethcon, r = 0.17) and sustainable behaviours (e_susbeh, r = 0.25). Additional-
ly, the correlation between environmental concerns (s_envcon) and future expected participation (s_envact) was also weak
(r = 0.32). This implies that concerns about environmental threats do not directly translate into either current or planned
pro-environmental behaviours. These relatively weak correlations highlight that strategies relying solely on fear or concern
about environmental threats may not effectively drive pro-environmental actions. Instead, fostering a sense of responsibility—
both at the individual and national levels—may play a more significant role. Of course, it is important to remember that these
analyses reflect associations, not causal relationships.

5. DISCUSSION AND CONCLUSIONS

This analysis highlights the complex interplay between environmental attitudes, behaviours, and factors such as gender,
socio-economic status (SES), and civic knowledge among Polish 8th-grade students. The complementary use of scale-level
regression and item-level analyses offers distinct insights into students’ environmental attitudes and behaviours. By combi-
ning aggregate and disaggregated analyses, this study not only confirms known predictors of pro-environmental behaviours:
such as gender and SES, but also identifies counterintuitive and context-specific patterns, particularly regarding civic know-
ledge and economic priorities. While regression models based on aggregated scales reveal broad patterns relating to gender,
socio-economic status (SES), and civic knowledge, item-level analyses uncover nuanced variations that composite measu-
res may obscure. The findings underscore that pro-environmental behaviours are heterogeneous and shaped by distinct
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psychological, economic, and social mechanisms. The dual analytical approach is therefore essential: regressions provide
generalizable insights, while item-level analyses illuminate exceptions and subtleties, enabling more precise interpretation
and better-targeted recommendations.

The examination of specific items within the scales and the relationships between scales reveals a number of general pat-
terns connecting pro-environmental attitudes and behaviours with gender, socio-economic status, and cognitive factors—level
of civic knowledge. The findings confirm that, in Poland, girls exhibit significantly more pro-environmental attitudes than boys.
Girls are also more frequently engaged in pro-environmental activities and are more likely to report that they expect they
will participate in civic activities on behalf of the environment in the future. Gender differences are consistent across both
analytical approaches, and are observed across all scales, and almost all items, with only two items showing no statistically
significant differences. However, item-level analyses highlight larger gender disparities in specific behaviours (e.g., limiting the
use of plastic items, purchasing second-hand items) than are visible in the aggregated scores. This highlights the importance
of promoting pro-environmental engagement among boys during primary education. Similar patterns have been seen across
many studies and countries showing that in general, females are often more engaged in environmental issues, and this is
usually explained by differences in socialisation (Zelezny et al. 2000).

The relationships involving students’ socio-economic background are more complex. Overall, students with higher SES de-
monstrate more pro-environmental attitudes and behaviours. SES effects vary by analytical level. Regression models suggest
a modest SES influence, particularly once civic knowledge is accounted for. However, for some items within both the attitudes
and behaviours scales, the differences between students from the highest (4th quartile) and lowest (1st quartile) SES groups
are not statistically significant. Furthermore, while students from higher SES groups more frequently report engaging in most
actions in the case of sustainable behaviours, significant differences are observed for only one consumer behaviours item, and
even then it is rather small. Similarly, no significant SES-based differences were found in students’ declarations regarding their
expected participation in pro-environmental civic activities in the future. These findings suggest that the relationships between
socio-economic status and pro-environmental attitudes and behaviours, particularly those relating to consumption patterns,
are highly complex and shaped by financial motivations and financial capabilities. Other studies also highlight the complexity
of the relationship between pro-environmental attitudes, behaviours, and socio-economic status, revealing variations across
different social classes. Some research suggests that individuals from middle-class backgrounds tend to exhibit higher levels
of pro-environmental behaviour compared to those from lower or upper classes (Chen et al., 2023). Additionally, subjective
perceptions of social status play a crucial role in shaping environmental engagement (Kirsten et al., 2024).

Civic knowledge adds another layer of complexity. Generally, higher civic knowledge among students is associated with
more pro-environmental attitudes and more frequent engagement in pro-environmental behaviours, both current and antici-
pated. However, this relationship is not consistent across all items. The role of civic knowledge diverges most notably between
analyses at the scale and item level. While scale-level regressions depict civic knowledge as a weak-to-moderate positive pre-
dictor—except for consumer behaviours (e_ethcon), where a negative association appears—item-level analyses offers additio-
nal insight. For some items, the correlations are not statistically significant, and for others, a negative relationship emerges.

Given the associations described above, it is particularly interesting to take a closer look at the items that diverge somewhat
from the primary patterns and are particularly distinctive.

One notable area is concern about climate change. As previously mentioned, Polish 8th grade students are relatively
less likely than their peers in other countries to view climate change as a significant threat to the world’s future, in contrast
to other environmental threats where Polish students rank among the most concerned. Climate change also shows the largest
differences in perception based on SES and civic knowledge, with these relationships persisting even after controlling for SES.
This highlights that awareness about climate change is a field where educational efforts are especially required to address
these disparities.

Another noteworthy item is one from the positive attitudes toward environmental protection scale: "Governments should
focus more on protecting the environment than on supporting economic growth”. This item has one of the lowest levels of
agreement among Polish students, and for this statement, Poland ranks lowest among all countries participating in the study.
Furthermore, this item shows a negative correlation with civic knowledge, which becomes even stronger after controlling for
SES and gender. This finding suggests that many Polish 14-year-olds, including those with higher civic knowledge, prioritize
economic growth over environmental measures.

Negative relationships with civic knowledge were also observed for certain pro-environmental consumer behaviours, such
as refusing to buy goods whose production harms the environment or buying only goods that can be recycled. Furthermore,
the analysis of items connected with expected participation in pro-environmental civic activities showed that civic knowledge
is linked to preferences for certain forms of civic engagement, while not being associated with others. These results contra-
dict the common assumption that knowledge drives pro-environmental behaviours. However, in the case of these items, the
relationships are difficult to interpret, and various other factors may play a role, such as economic or cultural considerations.

Among the different scales, students’ expected participation in pro-environmental activities (s_envact) had the strongest
correlation with support for environmental protection (s_attenv). This indicates that students with more positive attitudes
toward environmental protection—those who view it as a responsibility of governments and individuals—are also more likely
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to express intentions to take this responsibility and engage in pro-environmental activities in the future. This finding is
consistent with previous studies that highlight perceived personal responsibility as a strong predictor of pro-environmental
behaviour among youth (Thielking & Moore, 2001).

At the same time, the relatively weaker correlation of expected participation in pro-environmental activities (s_envact)
and concerns about environmental threats (s_envcon) emphasise that strategies relying solely on fear or concern are
unlikely to be effective. Instead, fostering a sense of responsibility at both the individual and national levels appears to play
a more significant role.

SUPPLEMENTARY MATERIAL
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Abstract

Building on evidence that contextual factors shape teacher outcomes, this study analysed TALIS 2018 data from six Central
and Eastern European countries to compare the relative influence of school climate and socioeconomic status (SES) on teacher
job satisfaction and occupational well-being. Multigroup structural equation models revealed that school climate—particularly
distributed leadership, measured by stakeholders’ (staff, students, and parents) participation in decision-making—explained
substantially more variance in both satisfaction and well-being than an aggregate school SES measure. Positive teacher-
—-student relationships also contributed to higher satisfaction, whereas elevated work-related stress—most strongly predicted
by a negative disciplinary climate and, unexpectedly, by weaker stakeholder participation—served as the primary detractor.
Although higher SES schools showed a modest direct boost in teacher satisfaction, SES was unrelated to stress levels
or climate quality. Cross-country comparisons indicated that the strength of these associations, especially for distributed
leadership, varied markedly by national context. These findings suggest that participatory governance, strengthening classroom

relationships, and targeting disciplinary supports may enhance teacher well-being.

Keywords: School climate, teacher job satisfaction, TALIS 2018, school socioeconomic status,
structural equation modelling.
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Klimat szkoly jako czynnik przewidujacy satysfakcje zawodowgq i dobrostan
zawodowy nauczycieli: Analiza danych z badania TALIS 2018 z Europy
Srodkowo-Wschodniej

Streszczenie

W oparciu o wyniki badan wskazujace na zwigzek miedzy czynnikami kontekstowymi a funkcjonowaniem zawodowym nauczy-
cieli przeanalizowano dane z badania TALIS 2018 z szesciu krajéw Europy Srodkowej i Wschodniej w celu poréwnania wzgled-
nego wptywu klimatu szkoty i statusu spoteczno-ekonomicznego (SES) szkoty na satysfakcje z pracy i dobrostan zawodowy
nauczycieli. Wielogrupowe modele rownan strukturalnych wykazaty, ze klimat szkoty - w szczegélnosci rozproszone przywodz-
two, mierzone udziatem interesariuszy (pracownikow szkoty, ucznidéw i rodzicédw) w podejmowaniu decyzji w szkole - wyjasniat
znacznie wiekszq wariancje zaréwno satysfakcji z pracy, jak i dobrostanu zawodowego nauczycieli niz zagregowana miara SES
szkoty. Pozytywne relacje nauczyciel - uczen réowniez byty zwigzane z wyzszg satysfakcjg zawodowaq nauczycieli. Jednoczesnie
podwyzszony stres zwigzany z pracg — najsilniej przewidywany przez elementy klimatu szkoty zwigzane z utrzymaniem
dyscypliny w klasie oraz, nieoczekiwanie, przez nizszy udziat interesariuszy w podejmowaniu decyzji w szkole — okazat sie
gtdwnym czynnikiem obnizajgcym satysfakcje zawodowaq nauczycieli. Mimo ze nauczyciele pracujacy w szkotach o wyzszym
statusie spoteczno-ekonomicznym wykazywali nieznacznie wyzszy poziom satysfakcji zawodowej, SES szkoty nie byt powigza-
ny z poziomem stresu ani jakoscig klimatu w szkole. Poréwnania miedzy krajami wykazaty, ze sita tych zwigzkéw, zwtaszcza
w przypadku rozproszonego przywodztwa, réznita sie znacznie w zaleznosci od kontekstu krajowego. Wyniki te sugeruja, ze
zarzadzanie partycypacyjne, wzmacnianie relacji w klasie i wsparcie w zarzadzaniu zachowaniem ucznidw moga pozytywnie
wptywacé na dobrostan zawodowy nauczycieli.

Stowa kluczowe: Klimat szkoly, satysfakcja zawodowa nauczycieli, TALIS 2018, status spoleczno-
-ekonomiczny szkoly, modelowanie réwnan strukturalnych.

1.INTRODUCTION

Teacher shortages are one of the most urgent issues that educational systems are facing; the problem affects a variety
of countries, regardless of economic resources or geographical location (UNESCO and International Task Force on Teachers
for Education 2030, 2024). In Europe, the scale of teacher shortages is projected only to worsen in the coming years
(Organisation for Economic Cooperation and Development [OECD], 2020). These shortages disrupt educational systems by
impacting students’ learning environments and quality of education. Schools face financial costs to recruit new teachers (Levy
et al., 2012; Ronfeldt et al., 2013) while also dealing with cancelled lessons, larger classes, and increased teacher workloads
(European Commission/EACEA/Eurydice, 2021). The latest PISA report (OECD, 2024) highlights the widespread severity
of this issue. From 2018 to 2022, the proportion of students in schools where the principal indicated that instruction was
hindered by insufficient teaching personnel rose in 58 educational systems. These increases surpassed 30 percentage points
in 10 countries, with many nations seeing the proportion of schools facing teaching staff shortages doubling or tripling.

These statistics highlight the need to investigate teacher attrition, a key cause of teacher shortages, with low teacher job
satisfaction being a major determinant (Borman & Dowling, 2008; Ingersol, 2001; Nguyen et al., 2019; Wyatt & O'Neill, 2021).
A study by Federi¢ova (2021) indicated that the main driver for approximately half of the teachers leaving the profession was
a lack of satisfaction with their school. To a large extent, this occupational dissatisfaction can originate in various elements
of the environment in which teachers work, and only to a limited extent with dissatisfying salaries (Borman & Dowling, 2008).

The situation of teachers in schools with a higher concentration of socioeconomically disadvantaged students merits
particular attention since these schools are at a higher risk of teacher turnover (teachers moving to other schools) and attri-
tion (teachers leaving the profession) than other schools (Ingersoll, 2001). In a longer perspective, this leads to an uneven
distribution of qualified teachers (OECD, 2024; Qin & Bowen, 2019), as disadvantaged schools face considerable difficulties
attracting and retaining qualified teachers (Glassow et al., 2023).

Therefore, understanding which school-level factors most influence teacher job satisfaction and occupational well-being
is critical to improving retention and mitigating chronic shortages. Drawing on TALIS 2018 data from six countries in the
under-researched region of Central and Eastern Europe, this study compares the relative impact of key school-climate dimen-
sions—especially distributed leadership (stakeholder participation in decision-making) and teacher-student relationships—and

96



School climate as a predictor of teacher job satisfaction and occupational well-being:
TALIS 2018 evidence from Central and Eastern Europe

school socioeconomic status (SES), an environmental determinant of social climate (Toropova et al., 2020). By providing
context-specific evidence on how these elements drive teacher outcomes in diverse post-socialist settings (Veleti¢ et al.,
2024), we highlight the contextual dynamics of teacher experiences in these educational systems.

2. THEORETICAL FRAMEWORK AND LITERATURE REVIEW

2.1 Teacher job satisfaction

Teacher job satisfaction is a pivotal concept in understanding teacher retention and well-being, which are critical for maintain-
ing educational quality. Job satisfaction is the degree of contentment a person has with their job, while dissatisfaction is the
degree of discontentment (Spector, 1997). By extension, TALIS 2018 defines teacher job satisfaction as ‘the sense of fulfilment
and gratification that teachers experience through their work as a teacher’ (Ainley & Carstens, 2018, p. 43). Since job satis-
faction is a multifaceted concept, a teacher’s overall satisfaction is influenced by their feelings towards various distinct aspects
or components of their work. Understanding these different facets is crucial because various factors, such as those relating
to school climate and student composition, may impact them differently. This section reviews key theoretical perspectives on
teacher job satisfaction and synthesises empirical findings regarding its components and their relationship with contextual
factors, setting the stage for the present study’s analysis.

Research shows that teachers’ personal qualities and mindset influence job satisfaction. Studies reveal two key insights:
First, teachers who feel more confident in their teaching abilities tend to be more satisfied with their jobs (Skaalvik & Skaalvik,
2017). Second, a positive school environment can boost teachers’ confidence, which then leads to greater job satisfaction
(Aldridge & Fraser, 2016).

As for situational factors associated with teacher job satisfaction, evidence shows that working conditions are a major
predictor of teacher job satisfaction regarding their current school as well as their profession in general. Prominent positive
environmental contributors are collaboration with colleagues, teacher-student relations, school climate (Zakariya, 2020),
and leadership practices (Sun & Xia, 2018). Distributed leadership, where teachers have a say in decision-making processes,
enhances their feelings of empowerment and engagement (Torres, 2019). A positive disciplinary climate and fewer instances
of students’ misbehaviour also contribute positively to teacher job satisfaction (OECD, 2020).

Conversely, a heavy workload, an imbalance between tasks directly relating to teaching and administrative responsibilities,
student misbehaviour, and insufficient administrative support undermine occupational well-being and job satisfaction (Aldrup
et al.,, 2018; Collie et al., 2012; Federicova, 2021). The most important negative antecedent of teacher job satisfaction
is stress.

Apart from school-level factors, institutional factors are significant antecedents of teacher job satisfaction. These typically
include the broader characteristics of educational systems and policies that govern the teaching professionin a given country. These
system-level influences include resource allocation, teacher autonomy, and job security (Federicova, 2021; Ingersoll, 2001).

2.2 Teacher occupational well-being and stress

In addition to job satisfaction, teacher occupational workplace well-being is recognized as another critical concept important to
understand teacher effectiveness, resilience, and retention. Well-being is a wide, multidimensional construct, covering various
outcomes, including psychological resilience, physical health, emotional stability or organisational commitment (Dodge et al.,
2012; Granziera et al., 2020). Historically, the literature on teacher occupational well-being has often focused on stress and
its negative consequences, such as burnout, which significantly contribute to retention challenges in the profession (Roffey,
2012). However, influenced by the growing field of positive psychology, the perspective has broadened to examine proac-
tive strategies and factors that actively nurture teacher well-being, moving beyond simply addressing deficiencies (Weiland,
2021). This section will review the diverse conceptualisations of teacher well-being and stress and explore the key individual
and environmental factors identified in the literature that influence them both.

The occupational well-being of teachers is significantly shaped by their working conditions, with a positive school climate
playing a critical role. Factors such as a strong sense of community, collegial support and cooperation among teachers, and
constructive feedback on teachers’ work are linked to higher levels of teacher occupational well-being (Zakariya, 2020).
Beltman, Mansfeld, and Price (2011) emphasise that mentoring and collegial networks are important forms of external sup-
port, which together with teacher’s personal resources form the foundations for teacher resilience, enabling teachers to
manage their work stressors. Moreover, a positive teacher-student relationship is a crucial factor in promoting teacher
occupational well-being. Teachers who report strong, positive relationships with their students tend to experience less occu-
pational stress and greater job satisfaction (Aldrup et al., 2018).

Research has consistently mapped stress as the major negative contributor to teachers’ occupational well-being. Teacher
work-related stress refers to the negative physical and psychological responses that occur when job demands surpass
a teacher’s perceived coping capabilities (Kyriacou, 2001). Teaching is widely recognised as a stressful profession (Gu & Day,
2007), given the intensive term-time workload, which aggravates stress levels and disrupts work-life balance (Worth and Van
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Den Brande, 2019). High levels of occupational stress lead to burnout, emotional exhaustion, and reduced satisfaction with
the teaching profession, which can ultimately result in attrition (Skaalvik & Skaalvik, 2016). Skaalvik and Skaalvik (2015)
identified seven categories of job-related stressors for teachers: disruptive student behaviour, workload and time constraints,
student diversity and adapting instruction to students’ needs, lack of autonomy, lack of shared aims and ideals, teacher
collaboration challenges, and lack of job prestige.

2.3 School population composition and its relation to teacher job satisfaction

and occupational well-being

Schools with a higher concentration of students from low-SES backgrounds! often face significant challenges, which not only
negatively impact students’ educational attainment but also shape the overall learning environment. Such schools, referred to
as low-SES/low-income/challenging/(socially) disadvantaged/high-need schools, are more likely than other schools to have,
among others, limited access to resources, increased student behavioural issues and absenteeism, limited parental involve-
ment, limited administrative support, and limited professional development opportunities for teachers (Johnson et al., 2012;
McKinney, 2007; Ouwehand et al., 2022; Smith & Granja, 2017; Sullivan et al., 2018).

The stressors present in challenging schools negatively impact teachers’ job satisfaction and well-being, creating a cycle
of stress that can affect teacher retention (Toropova et al., 2020). Adverse working conditions in low-SES schools may fos-
ter feelings of isolation and overload resulting in heightened teacher turnover (Allensworth et al., 2009). Also, inadequate
support structures and high workloads can act as factors contributing to high attrition rates in urban, high-poverty schools
(McKinney et al., 2008).

2.4 Dimensions of school climate and their relation to teachers’ job satisfaction

and occupational well-being

Generally, school climate is a set of shared perceptions of a school’s norms, values, and expectations shaping the experiences
and interactions between school community members (Wang & Degol, 2016). Its systematic investigations date back to the
1950s (Cohen et al., 2009). Early research focused on ‘school atmosphere’ or ‘school personality’ and how a school’s culture is
shaped by the leadership styles and interpersonal relations between teachers (Halpin & Croft, 1963). The construct has been
subsequently growing in scope and complexity, intersecting with organisational climate research and school effects research
(Anderson, 1982). In the early 21st century, with the emergence of concepts of inclusivity and emotional safety in schools, the
conceptualisations of school climate also began to reflect the importance of inclusivity, diversity, students’ emotional safety,
sense of belonging, and their links to students’ well-being (Brand et al., 2003) or academic achievement (Cohen et al., 2009)
as elements of school climate.

Johnson, Stevens, and Zvoch (2007), in their conceptualisation of school climate, included a broad area of student
relations, which encompassed students’ behavioural issues, teacher-student relations, and motivation to learn. In addition
to the above-mentioned relational dimension of school climate, and to commonly examined components such as collabora-
tion and school resources, Johnson and colleagues highlighted additional facets of school culture, including decision-making
processes and instructional innovation. Currently, although most researchers agree that there are four primary areas that
clearly influence the overall atmosphere and nature of school life, i.e., safety, relationships, teaching and learning (the aca-
demic layer), and the institutional environment (National School Climate Center, 2017), there is no single list of elements that
shapes each of these.

Selected elements of school climate will be further discussed below: teacher-student relationships, disciplinary climate,
collective teacher innovativeness, and stakeholders’ involvement in school decisions (teacher-perceived distributed leader-
ship). Following the conceptual framework for TALIS 2018, these particular factors were used in the present study as indicators
of the broader concept of school climate.

2.4.1 School disciplinary climate

Research consistently underscores that adverse working conditions are related to elevated stress levels among teachers.
The two most often quoted school climate-related sources of stress are students’ misbehaviour and workload. Classroom
indiscipline was identified by Simén and Alonso-Tapia (2016) as a significant challenge for teachers and an important contributor
to teacher occupational stress and wasted classroom time. In a recent study of teachers in five selected Asian countries,
Nalipay (2023) found school disciplinary climate to be one of the best predictors of Asian teachers’ occupational stress.

1 Researchers typically measure SES either at the individual student level (using parental income, education, occupation,
or home resources like books and computers) or at aggregate levels. School SES is commonly measured by the percentage
of students eligible for subsidized lunches or other available indicators, while neighbourhood SES uses census or admini-
strative data, e.g., on residents' educational attainment (Sirin, 2005). Indicators of this kind are, unfortunately, missing
in TALIS data.
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In their study of preservice teachers, Klassen et al. (2013) showed that students’ behaviour and workload were important
sources of teacher occupational stress, which in turn had a negative effect on teachers’ commitment to continue teaching.
There is some evidence that students’ misbehaviour may predict not only the intention to leave teaching (Skaalvik & Skaalvik,
2016) but also actually leaving the profession (Amitai & Van Houtte, 2022).

Indiscipline is also associated with a drop in job satisfaction (Toropova et al., 2020). According to Aloe, Shisler, Norris,
Nickerson, and Rinker (2014), students’ misbehaviour was most consistently linked not only to lower job satisfaction (Zakariya,
2020), but also to emotional exhaustion, which is a core dimension of burnout. A poor classroom disciplinary climate, which
absorbs teachers’ time and energy, has long been recognised as elevating the risk of teacher burnout (Lewis et al., 2005).

At the other end of the scale are schools with established disciplinary procedures. Teachers employed in them report lower
levels of occupational stress and higher levels of job satisfaction since such procedures lessen disruptions in the classroom,
which improves overall job satisfaction for teachers and the teaching experience for students (Emmer & Evertson, 2016).

2.4.2 Teacher-student relationships

Multiple studies showed the significant role teacher-student relations play in shaping teachers’ experiences of both job
satisfaction and occupational stress. In two recent studies, Nalipay (2023) and O’Shea (2021) showed that teacher-student
relations were a significant predictor of teachers’ job satisfaction in Asia (Japan, South Korea, Shanghai, Singapore, and
Taipei) and the United States, respectively. Also, Collie et al. (2012) established that supportive relationships and effective
social-emotional learning, which constitute a positive school climate, were strong predictors of enhanced teacher commitment
and job satisfaction.

The beneficial effects of positive teacher-student interactions are also more far-reaching. O’Connor (2008) found that such
relationships are one of the primary reasons teachers remain in the profession. The connection is additionally corroborated
by Veldman, van Tartwijk, Brekelmans, and Wubbels (2013), who investigated four senior teachers whose job satisfaction
remained high. Teachers who had strong, positive relationships with students also reported higher levels of job satisfaction,
even if students perceived the very same relationship less positively.

Research consistently highlights the negative impact of classroom misbehaviour on teacher-student relationships. Fried-
man (2006) found that persistent misbehaviour created stressful classroom environments, harming these relationships
and negatively affecting teachers’ professional satisfaction and occupational well-being, heightening the risk of emotional
exhaustion and burnout. Spilt, Koomen, and Thijs (2011) stated that teachers’ emotional investment in their relationships
with students was closely tied to their professional identity, with frequent disruptions eroding the personal bonds between
teachers and students. On the other hand, Aldrup et al. (2018) found that positive teacher-student relationships help teachers
handle discipline problems more effectively, with the quality of these relations mediating the effect of students’ misbehaviour
on teacher occupational stress. Conversely, strains and conflict in teacher-student relationships may intensify behavioural
challenges (Buyse, Verschueren, Doumen, van Damme, and Maes, 2008).

2.4.3 Teacher collective openness to innovation

In the rapidly developing world, schools are no longer expected to equip students only with foundational skills, like reading or
mathematics, but also a broader set of complex skills. Innovation is frequently highlighted in this context, together with such
skills as creativity, problem-solving, critical thinking, or digital literacy (OECD, 2015). As a result, fostering sustained innova-
tion at the school level has become essential (Fullan, 2015).

Teachers are regarded as primary drivers of educational innovation, shaping the classroom and school environments (OECD,
2014) if they are receptive, open, and fully willing to embrace change (Fullan, 2015). Though teachers’ personal inclination
towards innovation plays an important role in fostering innovation in teaching practices, there is also an organisational angle
to openness to innovation, influencing the initiation, maintenance, and spread of innovations at the school level (Schwabsky
et al., 2020). In this sense, it encompasses the shared innovativeness within the groups of teachers, e.g., all teachers in
a given school—how strongly they feel they share openness to new ideas and approaches (Anderson and West, 1998).
This collective innovativeness is an essential aspect of a school climate supporting innovation.

Some school contexts are more open to innovation than others. An innovation-friendly school climate is characterised
by supportive conditions, which reduce occupational stress and increase teacher engagement (Ainley & Carstens, 2018).
In a systematic literature review, Zainal and Matore (2019) concluded that whereas teachers’ innovative behaviour was
shaped by multiple factors, there were two critical ones: leadership and teacher’s self-efficacy. As for effective leadership
styles, the study by Spillane, Halverson, and Diamond (2004) showed that distributed leadership fosters teachers’ innovative
practices by promoting shared responsibility and collective participation, thus creating a supportive climate that
encourages collaboration among various stakeholders. Teacher cooperation and collaboration are viewed as instrumental in
encouraging innovativeness. Nguyen et al. (2019) found that collaborative school culture had a greater impact on teacher
innovation than individual autonomy.
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2.4.4 stakeholders’ involvement in school decisions

Yet another element of school climate that affects teachers and their professional performance via the influence
of the environment is school leadership. Among different leadership styles, distributed leadership is the focus of many
studies. This approach decentralises decision-making, allowing teachers and other stakeholders (parents, students) to actively
participate in school decisions.

There is accumulating evidence of a direct and positive relationship between distributed leadership and teachers’ job
satisfaction. It is often attributed to the fact that this type of leadership is associated with a collaborative school culture
characterised by mutual support and the culture of shared responsibility (Diagne, 2023; Sun & Xia, 2018). Indeed, Torres
(2019) argued that distributed leadership increased both teacher job satisfaction and professional collaboration. Also, Liu
and Watson (2020) found a positive association between teachers’ perception of their involvement in decision-making
and three teacher-related variables: job satisfaction, professional collaboration, and organisational commitment.

Distributed leadership is also positively associated with teacher occupational well-being. Bellibag, Gimus, and Chen (2023)
concluded that decentralised decision-making within the school community supports teacher professional commitment.
Establishing a culture of collaboration and shared responsibility in school operations helps create a less stressful work
environment, improving teachers’ occupational mental and physical well-being, and reinforcing their professional engagement.
Additionally, Liu, Qiang, and Kang (2023) found that distributed leadership can indirectly and positively influence occupational
well-being through teacher self-efficacy.

3. THE PRESENT STUDY

The present study aims to determine which aspects of school climate are most important to teacher job satisfaction and occu-
pational well-being. This study re-analyses data from the last cycle of the Teaching and Learning International Survey (TALIS)
in 2018. TALIS remains the only large-scale, publicly accessible dataset containing nationally representative teacher data on
the constructs that are investigated in this study.

Our study focuses on six selected Central and Eastern European countries: Bulgaria, Croatia, Estonia, Hungary, Lithuania,
and Romania. This group of historically and geographically related countries was rather under-represented in the previous
secondary TALIS 2018 analyses (Veleti¢ et al., 2024). Moreover, we expand upon the previous TALIS 2018 analyses of school
climate (e.g., Fayda-Kinik, 2023; Kang, 2023; Katsantonis, 2020; Nalipay, 2023; Veleti¢ et al., 2023; Zhang et al., 2021;
Zhao & Jin, 2023) by adding the aspect of the school’s socioeconomic characteristics. Specifically, we explore whether and
how teachers in schools with varying proportions of students from socioeconomically disadvantaged homes exhibit different
patterns of job satisfaction, given that school composition shapes school climate and is a significant environmental factor
in teacher job satisfaction (Toropova et al., 2002).

Based on the theoretical frameworks and existing evidence discussed above, the current investigation is guided by four
hypotheses:

H1 School climate influences teachers’ job satisfaction and occupational well-being and stress.

H2 Teacher occupational well-being and stress mediate the relation between school climate characteristics and teacher job
satisfaction.

H3 Higher school socioeconomic status (SES) is related to higher teacher job satisfaction, higher teacher occupational
well-being/lower stress, and positive school climate.

H4 Direct and indirect effects of school climate on teacher job satisfaction, and teacher occupational well-being and stress
vary across different countries.

4. METHODS

4.1 Data source

This study used data from the Teaching and Learning International Survey (TALIS) 2018. TALIS is a large-scale survey
conducted by the Organisation for Economic Cooperation and Development (OECD). It monitors trends in teaching quality
by gathering data from representative samples of teachers and principals in numerous countries every five years since
2008. Since its first cycle, the core TALIS population has comprised teachers and school leaders from lower secondary
schools (level 2 of the International Standard Classification of Education - ISCED 2) with each participating country/economy
administering the survey at this level of education in every TALIS cycle. TALIS 2018 also offered the possibility of conduct-
ing the survey at the ISCED 1 and/or ISCED 3 level, as well as the TALIS-PISA link study, in which TALIS was administered
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in the same schools as the Programme for International Student Assessment (PISA) 2018. Another survey module was TALIS
Starting Strong 2018 focusing on Early Childhood Education and Care staff and centre leaders.

TALIS 2018 respondents completed self-administered paper or online questionnaires providing insights into, among
other things, their teaching practices, work conditions, professional development, school environments, attitudes, motivation,
and job satisfaction. A total of 48 countries/economies participated in the TALIS 2018 round. The comparability of collected
data was ensured by standardised procedures at all stages of the survey, such as sample design, instrument preparation and
translation, data collection, data processing, weighting and scaling (OECD, 2019).

TALIS 2018 employed a stratified two-stage probability sampling design. Implicit strata were used for all participating
countries/economies and explicit strata were optional. Explicit strata were usually based on school characteristics such
as location or source of financing and were determined in cooperation between the international sampling team and each
participating country/economy. Within explicit strata, schools were sorted by a measure of size, typically the number of teachers
per school. For each participating country/economy, in the first stage, a sample of schools was selected with probability pro-
portional to school size within strata determined at the national level. In the second stage, a sample of teachers was selected
in each participating school. The minimum required national sample size was 200 schools, with 20 teachers selected in each
school. The TALIS data consist of survey responses provided by teachers from participating schools as well as obtained from
the principals of these schools. To be included in the TALIS 2018 international dataset, at least 50% of teachers within each
selected school had to participate in the survey. The Public Use Files for each cycle of TALIS are made available and can
be accessed on the OECD website along with detailed documentation on the survey procedures, sampling and data quality,
as reported in the Technical Report for TALIS 2018 (OECD, 2019).

4.2 Sample

This study used data from ISCED 2 (International Standard Classification of Education level 2—lower secondary education)
teachers from six Central and Eastern European countries: Bulgaria (n = 2862), Croatia (n = 3358), Estonia (n = 3004),
Hungary (n = 3245), Lithuania (n = 3759), and Romania (n = 3658). The sociodemographic and occupational characteristics
of participants are presented in Table 1. The majority of teachers were women (from 73.0% in Romania to 84.9% in Lithuania),
and graduates from a regular teacher education or training programme (from 71.4% in Romania to 87.6% in Hungary). In four
out of six countries, the largest age group of teachers was 50- to 59-year-olds (from 31.8% of teachers in Estonia to 40.6%
of teachers in Lithuania). In Croatia, the largest age group was teachers aged 30-39 (38.4% of teachers), and in Romania
- teachers aged 40-49 (34.2% of teachers).

Table 1 Sample characteristics by percentages with standard errors (SE) and means with standard deviations (SD)

BGR HRV EST HUN LTU ROU
n 2862 3358 3004 3245 3759 3658
79.5 78.2 83.8 79.1 84.9 73.0

% of female teachers (SE) (0.82) (0.53) (0.58) (0.34) (0.43) (0.51)

% of teachers who graduated from

a regular teacher education -3 G P s Sl L
or training programme (SE) (0.59) (0.8) (0.53) (0.98) (0.64)
% of teachers in age (SE):
under 30 5.6 8.4 71 4.5 2.8 9.0
(0.36) (1.02) (0.54) (0.28) (0.27) (0.46)
30-39 12.2 38.4 16.4 18.0 14.1 30.6
(0.51) (0.84) (0.76) (0.35) (0.58) (1.24)
40-49 31.2 28.9 22.9 29.9 26.4 34.2
(0.67) (1.73) (0.80) (1.11) (0.76) (1.47)
50-59 35.5 16.4 31.8 37.0 40.6 18.0
(1.33) (0.64) (0.85) (0.91) (0.67) (0.82)
60 and above 15.5 7.9 21.9 10.6 16.1 8.2
(0.77) (0.40) (0.77) (0.29) (0.71) (0.65)
teaching experience in years 19.9 14.4 22.2 20.2 23.8 17.1
(mean, SD) (12.6) (9.8) (13.1) (11.5) (11.1) (10.6)

BGR = Bulgaria, HRV = Croatia, EST = Estonia, HUN = Hungary, LTU = Lithuania, ROU = Romania

a) The question on teachers’ education path was not asked in Bulgaria
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4.3 Variables
Variable operationalisation draws on the TALIS 2018 conceptual framework (Ainley & Carstens, 2018) and the TALIS
2018 Technical Report (OECD, 2019). As a result, the constructs of teacher satisfaction, their occupational well-being,
and school climate are investigated using the scales provided in the TALIS 2018 dataset. The scales consolidate relevant
questions to capture latent traits and abstract properties (Ainley & Carstens, 2018; OECD, 2019).

Each scale consisted of four or five items with a 4-point rating (construction of scales and items wording in Annex A).
Due to the non-invariance of scales of interest across the countries selected for the present study, an alignment procedure
was performed. In consequence, the current study did not use the original TALIS 2018 scale scores.

4.3.1 Dependent variable

TALIS 2018 measured teachers’ job satisfaction with one composite scale: Job satisfaction, overall and two subscales:
Job satisfaction with work environment and Job satisfaction with profession. The present study used the first, i.e., school-
based measure of job satisfaction as the main dependent variable, since our major area of exploration—school climate—is
closely tied to the immediate school environment. Job satisfaction with work environment (JSENV) considers teachers’
occupational contentment with various aspects of their work environment, encompassing school resources, collegial and
leadership support, as well as the school’s physical conditions. A high score on this scale indicates high job satisfaction.

4.3.2 Independent variables

TALIS 2018 operationalised school climate not by means of a single overall school climate scale but by means of a set
of scales based on data from the Teacher Questionnaire and Principal Questionnaire. This study uses scales pertaining
to the school climate only from the Teacher Questionnaire. These are: Teachers’ perceived disciplinary climate (DISC),
Teacher-student relations (STUD), Participation among stakeholders (STAKE). The scale Teachers’ perceived disciplinary
climate reflects teachers’ perceptions of challenges relating to classroom discipline, including delays due to noise, student
disruptions, or time lost to manage behaviour. The higher the score on this scale, the more problems with discipline were
reported by teachers. The scale Teacher-student relations refers to positive interactions, teachers’ belief in the value of
their students’ well-being, teachers’ interest in hearing the students’ voice, and support for students in need. The higher
the score on this scale, the more positive teacher-student relations teachers reported. The scale Participation among
stakeholders pertains to the extent to which the school offers opportunities for staff, parents/guardians, and students to
engage in decision-making, promoting shared responsibility, and mutual support. It is associated with distributed leader-
ship, so this scale can also be operationalized as the teachers’ perspective on distributed leadership. The higher the score
on this scale, the more stakeholder involvement was reported by teachers.

The present study also uses the scale Team innovativeness (TEAM) to capture teachers’ shared perceptions of
collective, as opposed to individual, innovativeness. Kang (2023) used this scale as a measurement of innovative school
climate. The TALIS 2018 conceptual framework eventually classified this scale as a separate theme (Innovation), but
originally it was conceived as ‘a cross-cutting issue closely related to teachers’instructional practices and also school climate’
(Ainley & Carstens, 2018, p. 23). The scale pertains to a collective attitude towards a certain phenomenon: innovativeness.
As such, it does not concern resources connected to innovations but rather expresses the idea of togetherness—how much
teachers feel they all share the same predisposition, i.e., openness to innovations. Following this line of reasoning, also
expressed by Johnson et al. (2007) in their Revised School Level Environment Questionnaire, Team innovativeness was
included as a school climate factor in the present study.

4.3.3 Mediating variable

TALIS 2018 measured work stress and well-being in the workplace with the scale Workplace well-being and stress
(WELS), which was used in the present study as a mediating variable. The scale pertains to teachers’ overall occupational
well-being and stress levels capturing aspects of job-related emotional and physical strain. The higher the score on this
scale, the higher the stress and the lower the occupational well-being. The role of school climate as a mediator between
the socioeconomic status of schools and teachers’ job satisfaction was also tested in our study.

4.3.4 Control variables

In our model we controlled for the total work experience as a teacher (TT3G11B) as an occupational characteristic that
was recognized to be relevant to teachers’ perception of school climate. The model also controlled for the school’s socio-
economic status. TALIS 2018 obtained school SES data from school principals. They were asked to estimate the propor-
tion of students from socioeconomically disadvantaged homes? in their school by selecting one of five categories: none;
1% to 10%; 11% to 30%; 31% to 60%; and more than 60%. We consolidated these five categories into three broader

2 Socioeconomically disadvantaged homes were defined in TALIS 2018 as households lacking basic necessities such
as adequate housing, nutrition, or medical care.

102



School climate as a predictor of teacher job satisfaction and occupational well-being:
TALIS 2018 evidence from Central and Eastern Europe

ones: high-SES schools (10% or fewer students from socioeconomically disadvantaged homes), medium-SES schools
(11% to 30% of such students), and low-SES schools (more than 30% of such students). More than half of the teachers
in each country worked in high-SES schools—from 51.4% in Bulgaria to 72.2% in Estonia (see Annex B).

4.4 Data analysis procedures

4.4.1 Multigroup structural equation model alignment modelling

As noted in the TALIS 2018 Technical Report (OECD, 2019), the constructs (scales) used were not fully invariant.
To address the measurement non-invariance of latent constructs across the six countries included in our analysis
(Bulgaria, Croatia, Estonia, Hungary, Lithuania, and Romania), the alignment method proposed by Muthén and Aspa-
rouhov (2014) was applied using Mplus 8.0 software. The alignment method adjusts for cross-country differences in
measurement parameters to maximize the comparability of latent constructs while allowing for partial non-invari-
ance. More specifically, in the first step, measurement models for each latent variable (JSENV, WELS, DISC, STUD,
STAKE, TEAM) were estimated using a mixture model with known classes corresponding to each country. These models
allowed factor loadings and intercepts to vary across countries, capturing country-specific measurement characteris-
tics. The alignment method was subsequently applied to optimize factor loadings and intercepts, achieving approximate
measurement invariance. By identifying the most invariant parameter configuration across countries, this approach
minimizes non-invariance across countries without imposing strict equality constraints, allowing meaningful cross-country
comparisons to be made while acknowledging inherent differences in measurement.

The model estimation employed the expectation-maximization (EM) algorithm with random starts and the maximum
likelihood with the robust standard error (MLR) estimator. To address potential local maxima, 100 initial random starts
and 10 final-stage optimizations were used. Although largely effective, occasional convergence issues arose, reflecting
the complexity of working with large-scale survey data and missing observations.

In the second step, the aligned measurement parameters from the first stage were incorporated as constraints
in a multigroup structural equation model (SEM). Factor loadings and intercepts were fixed at alignment-derived values
for each latent construct and country, ensuring consistency in construct measurements across contexts. The structural
model examined the relationships between these latent constructs and predictors, including school socioeconomic
status (operationalized with binary variables for low-SES and high-SES schools, using medium-SES as the reference
category) and teacher experience (in years, centred on the mean). This two-step alignment and SEM approach provided
a robust methodological framework for addressing measurement non-invariance, maintaining construct comparability,
and enabling the accurate assessment of structural relationships. Furthermore, it accounted for the complex survey
design and appropriately applied sampling weights, ensuring a valid estimation of standard errors and statistical tests.

The measurement model performed well. Across the latent classes, the factor loadings for the six latent constructs
—JSENV, WELS, DISC, STUD, STAKE and TEAM—on their respective observed variables were consistently strong and sta-
tistically significant. The standardised factor loadings typically ranged between 0.5 and 0.9, indicating a robust relation-
ship between latent variables and their indicators.

4.4.2 Weighting and missing data

We estimated Multigroup Structural Equation Models using data from the two-stage TALIS sampling design. While we
included teacher weights (TCHWGT) to account for unequal selection probabilities and used cluster-robust standard errors
based on school identifiers to address nesting, we did not incorporate replicate weights or a multilevel specification that
would better reflect the hierarchical data structure and complex sampling. This was driven by the technical limitations in
integrating these procedures with the multigroup modelling framework, particularly when combined with the alignment
method used for measurement invariance.

As part of our sensitivity analyses, we calculated intraclass correlation coefficients (ICCs) for each scale in each
country (Annex C), revealing meaningful clustering at the school level. For job satisfaction with the work environment
(JSENV), ICCs indicate that 10-17 % of variability is attributable to between-school differences. Workplace well-being and
stress (WELS) ICCs range from 0.035 (Croatia) to 0.122 (Bulgaria), underscoring the influence of school-level factors on
teachers’ occupational stress and well-being. Disciplinary climate (DISC) and stakeholder participation (STAKE) also
exhibit substantial clustering, with ICCs reaching 0.146 and 0.138, respectively. These findings suggest that our current
analysis approach might have decreased the accuracy of our conclusions. By not accounting for school-level differences,
we may be underestimating how much schools actually matter for teacher job satisfaction. Secondly, we might be
overestimating the importance of individual teacher characteristics.

Missing data was addressed using full information maximum likelihood (FIML). The extent of missing data is examined
and detailed in Annex D. To address potential deviations from normality, we employed the maximum likelihood estimator
with robust standard errors (MLR).
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5. RESULTS

Based on the literature review, a conceptual model was developed (Figure 1), in which school climate factors directly
influence both teachers’ occupational well-being and job satisfaction. The model assumes that school climate factors
indirectly influence job satisfaction via teacher occupational well-being. It posits positive direct and indirect effects of specific
school climate components, such as teacher-student relations, stakeholder participation, team innovativeness, and high
school SES on both teacher occupational well-being and job satisfaction. Conversely, it predicts negative direct and indi-
rect effects of the disciplinary climate and low school SES on both teacher occupational well-being and job satisfaction.

Figure 1 The simplified conceptual model

EXP SC » JSENV

SES

Note: SC = school climate; JSENV = job satisfaction with work environment; WELS = workplace well-being and stress; EXP = total work experience

as a teacher; SES = school socioeconomic status

The multigroup structural equation model (SEM) analysis validated the theoretical model, revealing both direct
and indirect relationships between school climate factors and teacher job satisfaction with the work environment. Our
findings partially supported the theoretical model regarding the effects of school socioeconomic status (SES) on teacher
job satisfaction, occupational well-being and stress. SES exhibited marginal and mostly insignificant direct and indirect
effects on job satisfaction and no effect on occupational well-being and stress.

SEM results—standardised regression coefficients with corresponding standard errors and p-values for direct, indirect,
and total effects of school climate and school SES on WELS and JSENV—are presented in Annex F. Path diagrams for each
country with statistically significant standardised regression coefficients are presented in figures 2A-2F. As for the regres-
sion coefficients, we interpreted the values of >0.10 as small effects, >0.30 as medium effects, and >0.50 as large effects
(Cohen, 1988). Additionally, we considered coefficients smaller than 0.10 as marginal. The results are discussed below.

5.1 Direct effects

The structural model largely corroborated H1 by showing the direct paths between school climate variables (STAKE, STUD,
TEAM, DISC) and teacher job satisfaction with work environment (JSENV) and teacher occupational well-being and stress
(WELS) when controlling for school SES and teachers’ job experience.

JSENV was positively predicted by STAKE in all countries; the strength of the effect was medium in Croatia, Bulgaria,
Estonia and Lithuania (B from 0.318 to 0.442) and small in Hungary and Romania (B = 0.265 and 0.22). Another positive
predictor of JISENV was STUD which had a small effect in all countries (8 from 0.153 to 0.239). TEAM had a small positive
effect in Hungary and Croatia (B = 0.122 and 0.106). The effect of TEAM in other countries was marginal but positive
and statistically significant.

On the other hand, JSENV was negatively predicted by teachers’ occupational stress and lower well-being (WELS) and
disciplinary problems with students (DISC). WELS had a medium negative effect in Bulgaria, Estonia, and Croatia (Bfrom
-0.354 to -0.362) and a small negative effect in Hungary, Lithuania, and Romania ( from -0.226 to -0.265). The negative
effect of DISC was marginal but statistically significant in all countries (B from -0.035 to -0.80).

In the developed model, WELS was positively predicted by DISC (teachers’ occupational stress was higher in schools
with more disciplinary problems), with a small effect in all countries (B from 0.149 to 0.262), and negatively predicted by
STAKE (teachers’ occupational stress was lower in schools where stakeholders were involved in the decision-making pro-
cess)—also with a small effect in all countries (B from -0.176 to -0.228). Further, there was a negative and marginal effect
of TEAM on WELS (B from -0.023 to -0.068), which means that a climate conducive to team innovation was associated
with higher teachers’ occupational well-being. The effects of STUD on WELS turned out to be not statistically significant.

As for the effect of school socioeconomic status (SES) on teachers’ occupational satisfaction, occupational well-being/
stress, and school climate, H3 was only partially supported. High SES had a positive and low SES a negative effect on

104



School climate as a predictor of teacher job satisfaction and occupational well-being:
TALIS 2018 evidence from Central and Eastern Europe

JSENV in comparison to medium school SES; however, the majority of these effects were marginal. The only exception
was Bulgaria, where the negative effect of low school SES was small (B = -0.105). Next, neither high SES nor low SES
predicted WELS. The investigation of the paths between school socioeconomic status and school climate revealed only one
statistically significant path: high SES was associated with lower DISC with marginal effects (f from -0.035 to -0.057).
The effects of high or low SES—in comparison to medium SES—on other school climate characteristics (STUD, TEAM and
STAKE) were not statistically significant.

5.2 Indirect effects

Indirect effects were analysed to describe the role of workplace well-being and stress (WELS) as a mediator between
school climate and JSENV. We explored the paths from school climate through WELS to JSEV, next from school SES
through school climate to JSENV, and finally from school SES through school climate and WELS to JSENV. Our results
partially support H2.

We found that the indirect effects of WELS were positive but marginal for STAKE (B from 0.040 to 0.080) and TEAM
(B from 0.010 to 0.20) for all countries. This means that these characteristics were associated with a lower level of
occupational stress, which negatively predicted JSENV. On the other hand, a negative and marginal indirect effect of DISC
through WELS was discovered ( from -0.040 to -0.089). Thus, the challenging disciplinary climate had not only negative
direct effects on JSENV, but also an indirect effect by being associated with a higher level of WELS. The indirect effects
of STUD through WELS on JSENV were found to be not statistically significant in all countries.

Most of the indirect effects of SES through school climate and through school climate and WELS on JSENV were not
statistically significant. The developed model showed a significant, marginal indirect effect of high SES through DISC
on JSENV (B = 0.003) and high SES through DISC and WELS on JSENV (B = 0.003) only in Bulgaria.

5.3 Total effects
The analysis of the total effects of school climate and SES on JSENV showed an important positive role of stakeholders’
involvement in school decision-making processes (STAKE) in all countries. Its total effect was large in Croatia (B = 0.520),
medium in Bulgaria, Estonia, Hungary, and Lithuania (B from 0.310 to 0.445), and small in Romania (B = 0.260). This
total effect was partially mediated by WELS—indirect effects account for approximately 15-16% of total effect of STAKE
on JSENV in all countries.

The total effect of positive student-teacher relationships (STUD) on JSENV was positive and small in all countries
(Bfrom 0.158 to 0.230) and a small proportion of it was mediated by WELS (from 3.3 to 5.9%).

Further, a total positive effect of team innovativeness (TEAM) was small in Croatia, Hungary and Romania (f from
0.110 to 0.140) and marginal in other countries. The proportion of mediated effects was 9.0 to 16.7%.

A challenging disciplinary climate (DISC) had a small negative total effect in all countries (f from -0.110 to -0.169)
but Hungary, where it was marginal. More than half of this effect was mediated through WELS (50.0-54.5%).

The total effect of high school SES in comparison to medium school SES was positive but did not exceed 0.100 in any
country. The negative effect of low school SES was small in Bulgaria and lower than 0.100 in other countries.

5.4 Comparison across the countries

The SEM analysis tested H4, which posits that the direct and indirect effects of school climate variables (STAKE, TEAM,
STUD, DISC) on teacher job satisfaction (JSENV) and occupational stress and well-being (WELS) vary across the six
countries. The results support H4, indicating cross-country differences in the strength and relevance of these predictors.

The total effect of stakeholders’ involvement in decision-making (STAKE) on teachers’ job satisfaction with work
environment (JSENV) was positive. Still, its strength varied across countries—it was small in Romania, medium in Bulgaria,
Estonia, Hungary, and Lithuania, and large in Croatia.

Next, collective team innovativeness (TEAM) was a positive predictor of JSENV with small strength in Croatia, Hungary,
and Romania, and of marginal importance in the other countries. The total effects of teacher-student relationships
(STUD), disciplinary climate (DISC), as well as high and low school SES on JSENV across countries had the same direc-
tion and were at similar levels in all countries: positive and small for STUD, positive and marginal for high SES, negative
and small for DISC (marginal in one country), negative and marginal for low SES (small in one country). The analysis
of indirect effects indicated that half or more of the total, negative effect of disciplinary problems (DISC) on JSEV was
mediated through work stress (WELS), indicating that poor classroom conditions affect teachers’ job satisfaction by
increasing their occupational stress levels.

Variables relating to school climate explained a higher proportion of variance in JSENV in Croatia, Bulgaria, and Es-
tonia (R-square respectively 0.466, 0.401, and 0.379) than in the other three countries (R-square from 0.203 to 0.252;
for details see Annex E). This indicates that for teachers in Croatia, Bulgaria, and Estonia, the school climate elements
investigated in this study matter significantly more in shaping their job satisfaction than for teachers in Lithuania,
Hungary, and Romania. For teachers in the second group of countries, other factors might play a more substantial role
in influencing their occupational well-being.
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By and large, school climate variables explained a smaller proportion of variance in WELS than in JSENV (Annex E),
indicating that STUD, DISC, STAKE, and TEAM have a stronger impact on teachers’ level of job satisfaction than on how
stressed they feel. The extent of school climate’s influence on teachers’ occupational well-being varied across countries.
Our model explained approx. 10% of the variance in teachers’ occupational well-being and stress for Bulgaria, Croatia,

Lithuania, and Romania, while for Estonia and Hungary it was approx. 6%.

Figure 2A Structural equation model results - Bulgaria
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Figure 2C Structural equation model results - Estonia
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Figure 2D Structural equation model results - Hungary
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Figure 2E Structural equation model results - Lithuania
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Figure 2F Structural equation model results - Romania
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6. DISCUSSION

Teachers’ job satisfaction and occupational well-being strongly affect both their teaching effectiveness and their
decision to stay in the profession. High job satisfaction is linked to greater retention, while dissatisfaction often signals
an increased risk of attrition (Skaalvik & Skaalvik, 2011). One of the well-documented factors affecting teacher job
satisfaction, and in turn teacher outcomes, is school climate. Still, identifying the specific aspects of school climate that
most impact teacher job satisfaction and occupational well-being is crucial, as it could inform some targeted educational
policies that better meet teachers’ needs.

To that end, this study examined the role of school climate and school socioeconomic status in predicting teacher
job satisfaction and occupational stress, and the mediating effect of teacher occupational stress in the relation between
school climate and job satisfaction, using international data from TALIS 2018 for selected Central and Eastern European
countries (Bulgaria, Croatia, Estonia, Hungary, Lithuania, Romania). The results of structural equation modelling, preceded
by the alignment procedure, yielded several important findings.

6.1 The role of school climate in predicting teacher job satisfaction and occupational
well-being (H1)

Our analyses showed that school climate affects both the work satisfaction and occupational well-being of teachers,
which is in line with previous research (Aldridge & Fraser, 2016; Ghavifekr & Pillai, 2016). Notably, in our research,
teachers’ perception of stakeholders’ involvement in school decision-making, which is associated with distributed leader-
ship, showed the strongest positive association with teacher job satisfaction consistently in all six countries. It was also
significantly associated with higher teacher occupational well-being in all countries. In parallel with our conclusions, Liu
and Watson (2020) found a positive association between teachers’ perception of their involvement in decision-making
and their job satisfaction. Considering these results, the involvement of stakeholders in decision-making seems to be
a potentially impactful area of teacher job satisfaction-oriented policies. Moreover, thanks to its particular emphasis on
promoting teamwork in the work environment, distributed leadership also plays a role in supporting teacher innovative-
ness. Collective teacher innovativeness was found to be a weak but significant contributor to teacher job satisfaction
in our study, echoing the results of Buyukgoze, Caliskan, and Gumus (2022), who also found job satisfaction to be
a mediating variable between distributed leadership and collective teacher innovativeness.

We found that teacher-student relationships also reliably predicted teacher job satisfaction but not teacher occupa-
tional well-being and stress, whereas school disciplinary climate (similarly to stakeholder engagement) was a consistent
driver of both workplace well-being and stress. This means that good teacher-student relationships raised job satisfaction
without affecting stress, whereas student misbehaviour reduced satisfaction and heightened stress. Supporting our find-
ings, Nalipay’s (2023) research on Asian teachers reached the same conclusions, suggesting that rapport with students
and disciplinary problems show similar patterns of influencing teacher job satisfaction irrespectively of educational system
and cultural background.

Our findings corroborate existing literature (Veldman et al., 2013; Lopes & Oliviera, 2020; Liu et al., 2023), indicating
that initiatives aimed at improving teacher job satisfaction should focus on the classroom, particularly on improving
teacher-student relationships and mitigating teacher occupational stress, which in our study turned out to be associated
mainly with students’ misbehaviour. Offering support to teachers in aspects such as classroom instruction and manage-
ment may enhance their self-efficacy and job satisfaction.

6.2 The mediating role of occupational stress in the relationship between school climate
and job satisfaction (H2)

This study confirmed a statistically significant, yet marginal, mediating role of teacher occupational stress in the rela-
tionships between each of the three school climate elements— (1) stakeholders’ involvement in decision-making, (2)
collective team innovativeness, (3) disciplinary climate—and teacher job satisfaction. For stakeholders’ involvement in
decision-making and collective team innovativeness, the indirect effect through occupational stress and well-being
accounted foronly a small proportion of the total effect on teacher job satisfaction. Notably, in the case of disciplinary climate,
half of its negative effect on job satisfaction was mediated through occupational stress.

Disciplinary climate also had a direct negative effect on teacher occupational well-being in all six countries. This means
that teachers who experience disciplinary problems with their students have lower job satisfaction, and to a large extent
this is so because behavioural problems elevate teachers’ occupational stress levels, lowering their job satisfaction.

Thus, in order to tackle the detrimental effect of student misbehaviour on teacher occupational satisfaction, education-
al policies should focus not only on measures designed to improve students’ behaviour, but also on equipping teachers
with tools to weaken the association between student misbehaviour and increased occupational stress, such as training in
effective classroom management or programmes fostering positive student-teacher relationships. Stakeholder involve-
ment plays a notable role, demonstrating a small but significant indirect effect on job satisfaction via stress reduction,
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which is consistent with distributed leadership theory. Collaborative decision-making fosters teacher autonomy and shared
responsibility, which lowers stress levels (Bellibas et al., 2023; Liu et al., 2023). While the total effect of stakeholders’
involvement in decision-making on job satisfaction exceeds its mediated effect through occupational stress—accounting
for 15-16% of the total effect across countries—its stress-mitigating role remains significant but context-dependent.

6.3 School socioeconomic context and school climate, teacher job satisfaction

and occupational well-being (H3)

There was no significant association between school socioeconomic status (SES) and teacher occupational well-being.
However, job satisfaction showed a weak but consistent association with school SES across all six countries. This aligns
with prior studies by Johnson et al. (2012), who found that teacher job satisfaction and the likelihood of transferring
schools are more strongly influenced by workplace factors—such as collegial support, school leadership, and school
culture—than by the composition of the student body. Similarly, Grissom (2011) emphasized the role of principal efficacy
in shaping teacher job satisfaction, irrespective of individual or broader school characteristics.

Moreover, the negative relation between school SES and teacher job satisfaction was not mediated by almost any of the
school climate elements (the only exception was the finding that fewer disciplinary issues occurred in high SES schools
compared to medium SES schools). This suggests that school socioeconomic context did not influence school climate in
a way that would either enhance or diminish teacher job satisfaction. When interpreting the results, it is important to high-
light the limitations of our SES measure. The SES variable was recoded into three categories, which facilitated analysis
and interpretation, but also introduced simplifications. Furthermore, SES data were derived from principals’ responses to
the TALIS questionnaire. This approach may have oversimplified the complexities and nuances of socioeconomic diversity.

Still, in every country the detrimental effect of school low socioeconomic status on teacher job satisfaction was bigger
than the favourable effect of school high socioeconomic status, suggesting that the elements of school climate included in
this study can increase teacher job satisfaction only to a certain level. Beyond a certain threshold, additional advantages
from a positive disciplinary climate, good teacher-student relationships, and a participative decision-making leadership
style may not lead to substantial gains in job satisfaction since teachers’ needs and expectations may already be met to
a sufficient degree in medium SES environments. What is more, other factors not accounted for in our model, such as work-
load, the personal predispositions of teachers, or other elements of school climate, may be more substantial in shaping
the school environment and raising teacher job satisfaction and occupational well-being. This implies that initiatives de-
signed to enhance teacher job satisfaction should address the unique challenges encountered in low and high SES schools.

6.4 Patterns of interaction between the study variables: differences between

the researched countries (H4)

Some factors influencing teacher job satisfaction in this study showed similar results across the six countries examined.
How well students behave and the quality of teacher-student interactions had similar effects on teacher job satisfaction
in all contexts. Also, school socioeconomic composition consistently showed a statistically significant but marginal im-
pact on teacher job satisfaction across the region. However, the impact of stakeholders’ participation in school decisions
varied across countries. Its impact on teacher job satisfaction varied from small in Romania to medium in Bulgaria, Esto-
nia, Hungary, and Lithuania, to large in Croatia. The findings highlight that country-level variations are likely to be shaped
by cultural and institutional factors. This finding aligns with the results of Eryilmaz and Sandoval-Hernandez (2023), who
compared the latent means of distributed leadership based on TALIS 2018 data from principals using the alignment opti-
misation approach. They found substantial differences in leadership styles across education systems that were attributed
to cultural and contextual factors shaping how distributed leadership is perceived and implemented across countries. Due
to traditional authority models, principals in countries with low scores on teacher-perceived distributed leadership may
be required to assume accountability for decision-making, blocking teachers from being involved in school decisions.
Variability in the between-school variations of the scales used (Annex C) also suggests more localized differences.

7.CONCLUSIONS

Our findings align with the theoretical perspectives commonly used in organisational behaviour research, such
as exchange theory and self-determination theory, showing that relational and participatory aspects of school life
outweigh broader contextual disadvantages (i.e., school socioeconomic status) in shaping teacher experiences. Specifi-
cally, stakeholder involvement in decision-making (distributed leadership) was most strongly associated with higher job
satisfaction and occupational well-being. Positive teacher-student relationships were associated with greater satisfaction,
whereas a more challenging disciplinary climate was linked with elevated stress levels that partly mediated its adverse
association with satisfaction. Although school socioeconomic status showed a small direct association with job satisfac-
tion, it was not linked to lower stress or a more positive climate, underscoring the primacy of organisational and interper-
sonal factors over socioeconomic background.
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Our study is observational and we cannot make causal claims. However, from a policy and practice standpoint some
organisational and relational conditions seem to support teacher well-being. More specifically, fostering distributed
leadership practices to increase teacher agency in school governance can reinforce a sense of autonomy
and organisational commitment (Leithwood et al., 2019). Strengthening teacher competence in building good
teacher-student relationships may further enhance job satisfaction, while targeted efforts to improve the disciplinary
climate through, e.g., consistent, fair, and supportive behaviour policies, can help mitigate teacher stress. These strategies
can be applied across diverse school contexts, highlighting the need for systemic attention to cultivating inclusive,
collaborative, and psychologically safe school environments, beyond socioeconomic considerations.

8. LIMITATIONS

This study has several important limitations that need to be acknowledged. First, as a secondary analysis, it relied on
predefined constructs and measures, which, despite their widespread use and careful translation verification and psy-
chometric testing, may not capture the full nuance of teachers’ experiences. Second, the single-level model does not
account for the hierarchical nature of the TALIS two-stage sampling design (schools and teachers). This was a deliberate
methodological choice that prioritized measurement invariance over model complexity. However, future research could
explore more sophisticated, multilevel approaches. Third, the SES variable was based on principals’ self-reported data
recoded into three broad categories, which may have introduced subjective biases and oversimplified the socioeconomic
diversity. Finally, the cross-sectional design precludes ruling out unobserved confounders.

The temporal limitations are also important. The dataset predates the COVID-19 pandemic, which substantially affected
educational systems and teachers in particular. More recent data—such as the ongoing TALIS 2024 collection—could
provide more insights into how global disruptions have reshaped teacher job satisfaction and school climate. Future re-
search could profitably expand on several fronts: exploring the cultural and institutional factors underlying cross-national
differences, developing longitudinal analyses to track the evolution of teacher job satisfaction, or possibly testing specific
mechanisms in randomised experiments. Additionally, employing mixed-method approaches that integrate quantitative
findings with qualitative insights to teacher experiences could further inform this strand of research. Such comprehensive
investigations would offer a more holistic understanding of the complex dynamics that influence teacher job satisfaction
and occupational well-being.
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