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ABSTRACT ARTICLE HISTORY
Democratisation, economic development and academic achievement are Received 19 September 2025
significant social dimensions which are potentially interrelated. The Accepted 16 December 2025
current article aims to contribute to a more comprehensive

understanding of the relations between these three dimensions by D o )

q a emocratisation; economic
taking advantage of data _from the Programme for International Stud_ent development; economic
Assessment (PISA), including the 2018 and 2022 surveys. The regression growth; PISA; academic
and mediation models were based on both individual level data (eight achievement
countries across diverse regime types) and cross-country level data (N =
77 in 2018, 81 in 2022). The results suggest that there were direct
effects between income and democratisation across both surveys and
analytical levels. The role of academic achievement is less definitive but
does not mediate the relations between income and democratisation,
although it predicts country-level income.
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Introduction

Important social dimensions such as democratisation, economic development, and education are
interrelated (e.g. Acemoglu et al. 2019; Colagrossi, Rossignoli, and Maggioni 2020; Heo and Tan
2001; Knutsen 2021). For example, earlier research suggests that democracy has a causal effect
on economic growth (Acemoglu et al. 2019; Colagrossi, Rossignoli, and Maggioni 2020; cf. Barro
1996). It is less clear if the opposite is the case, despite that such findings would conform to mod-
ernisation theory (Broderstad 2018).

Another strand of related research suggests that academic achievement such as aggregated aver-
age country-level results in international large-scale assessments (ILSAs) are casually linked to
economic growth (Hanushek and Woessmann 2012, 2020; Heller-Sahlgren and Jordahl 2024; cf.
Komatsu and Rappleye 2019). On the student level, socioeconomic status (SES) indicators such
as parental income and education predict ILSA achievement (i.e. student test scores) but the causal
effects are difficult to disentangle due to cross-sectional research designs (Hanushek and Woessman
2020). What about the relations between academic achievement, economic development and
democratisation?
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In general, it is likely that the causal links between these three dimensions are reciprocal or mul-
tidirectional (Boman 2025; Rindermann 2008). Some level of basic human capital (e.g. educational
level within a given population, see Lim et al. 2018) is required for a country to industrialise and
then move beyond basic industrialisation (Boman 2022; Lee, Liu, and Wang 1994; Rodrik 1995)
but many other factors are associated with economic growth such as trade and geographical proxi-
mity (Amidi and Fagheh Majidi 2020), foreign-direct investment (Iamsiraroj 2016), tax structure
(Lee and Gordon 2005), and income inequality (Erman and te Kaat 2019; Wang, Soong, and M
2009), thus making the relations potentially spurious of confounded.

Be that as it may, economic growth may drive both educational expansion and democratisation
(Boman 2025; Hanushek and Woessman 2020). Furthermore, democratisation has several effects on
education systems. For example, authoritarian political regimes such as Russia affects education con-
tent and directions inside Russia proper and Russia-backed territories (Barbieri 2024). In countries
which are already fully democratic or at least substantially democratic, the education systems tend
to make students inculcate democratic values (e.g. Hoek, Munniksma, and Dijkstra 2025).

However, these three dimensions have seldom if ever been examined together, particularly with
regard to how economic development and academic achievement predict or interact with democra-
tisation, as well as to what extent academic achievement mediates the relationship between econ-
omic development and democratisation. Furthermore, many analyses which overlap this specific
field of research are based on earlier waves of ILSA and/or democratisation data (e.g. Acemoglu
et al. 2019; Lim et al. 2018).

To fill this research gap, the current article analysed direct relations between economic develop-
ment, academic achievement and democratisation, using two national-level data sets from the Pro-
gramme for International Student Assessment (PISA), from 2018 and 2022, as a point of departure.
In addition, mediation models were run with the same country-level data. Furthermore, to gain a
more comprehensive understanding student-level data from eight countries with different regime
profiles which participated in the 2018 PISA survey were included to examine the cross-sectional
relations between SES (a proxy for affluence at the individual level), achievement and pro-demo-
cratic attitudes. While it is a daunting task to establish causal links between these variables, the
article does still contribute to a more thorough understanding of these important relations.

Theoretical background and previous research
The limits of modernisation theory

Lipset (1963) suggests that as countries reach a certain level of economic development, a process of
democratisation will be set off. Huntington (1991) demonstrated a more complex empirical relation-
ship where countries are democratised in regional waves and might have setbacks before democratis-
ing yet again. Some countries have, indeed, not become full democracies even in recent decades and
an authoritarian drift may be identified on a global scale (Acemoglu et al. 2019; Pelke 2023).

There are several theoretical and empirical reasons why Lipset’s basic modernisation theory, and
the proposed nexus between economic development and democratisation, is severely limited. One
reason is that although East Asian states such as South Korea and Taiwan became fully democra-
tised, they became substantially wealthier before this happened (Easterly 2014; Lee, Liu, and Wang
1994; Rodrik 1995). Moreover, Singapore and Gulf states show that it is possible to become richer
while remaining an authoritarian state (e.g. Qatar, Saudi Arabia, United Arab Emirates) or semi-
authoritarian in the case of Singapore (Easterly 2014; Tan 2012). A potential mediator in this pro-
cess is human capital or academic achievement, at least for countries which have fewer natural
resources, meaning that the highly skilled labour force explains the identified economic growth pat-
terns, despite an authoritarian rule (Rodrik 1995; Rodrik and Wacziarg 2005). Might academic
achievement partly mediate the relation between both income-democratisation and democratisa-
tion-income?
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An additional dimension to consider regarding the relations between economic development,
democratisation and academic achievement are the intercorrelations between WEIRD (Western
Educated Industrialised Rich Democratic) countries, which simultaneously have high academic
achievement, GDP per capita, and democratisation (Henrich, Heine, and Norenzayan 2010),
whereas many authoritarian or hybrid regimes are relatively less economically developed and
have lower academic achievement. That is the case in for example large swaths of Africa, Southeast
Asia, West Asia and Central Asia. On the other hand, there are also regional differences such as that
Northeast Asian countries have higher academic achievement, although some of them (China being
the prime example) are substantially less democratic than, for example, Western countries (Lie
2018; Rindermann 2008). However, some Western countries such as Estonia and Finland are on
par with high-performing East Asian countries such as Singapore, South Korea and Taiwan in
ILSAs (Lim et al. 2018). Hence, it is possible that the overall country-level effect is substantial
but less distinctive because of heterogeneity and outliers.

When democracy is captured by indices it is often related to at least two basic dimensions: pol-
itical rights and civil liberties (e.g. Campbell 2008; Freedom House 2024). Indeed, some indices such
as V-Dem include a richer set of data and sub-types of democracy such as liberal democracy, par-
ticipatory democracy and deliberative democracy. When examining democratic values, whether in
a broader or narrower way, among schoolchildren it is crucial to move beyond country-level indices
and include meso-level factors such as curricular documents (Boman 2022). Recent research has
examined the nexus between global citizenship education, minority rights and democratic values.
While some education systems, as an extension of their country’s leadership, are less concerned about
democratic values such as civil liberties, there are still common ground found in citizenship education
and intercultural tolerance (Boman and Mussakhanova 2024). For example, already in the 1980s
South Korean national curricula, before becoming substantially democratic, underlined the impor-
tance of democratic values and humanism (Boman and Mosesson 2023), while Kazakhstan’s most
recent curricular documents accentuate the importance of multicultural approaches to globalisation
and minorities who reside in the country (Asanova 2007; Boman and Mussakhanova 2024).

Hence, the potential reverse causality or reciprocal relation between education and democratisa-
tion is also crucial to consider. Furthermore, Acemoglu et al. (2019) have underscored the importance
of educational expansion for economic development. At the same time, Steiner-Khamsi (2014) under-
lines that important contextual differences between cultures and education systems make it difficult to
compare general patterns as well as to transfer academic achievement factors across time and space,
thereby showing that countries with high educational human capital may not experience economic
development even if they raise their test scores in PISA (Komatsu and Rappleye 2019).

Be that as it may, this justifies an exploratory research design and several parallel hypotheses. The
totality of previous evidence suggests a complex pattern where small but, occasionally, statistically
significant relations between economic development, academic achievement and democratisation
exist (e.g. Acemoglu et al. 2019; Rindermann 2008). Together, these also aid in answering the fol-
lowing main research question:

What are the relations between democratisation, economic development, and academic
achievement?

This rather vague and broad question is supported by specific empirical research questions:

1. Does academic achievement mediate the relations between economic development and
democratisation?
2. Is there a direct relationship between academic achievement and democratisation?

Hypotheses

Based on the above-mentioned patterns, which indicate ambiguous results and possibly reciprocal
relationships, the following hypotheses were suggested:
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H1: There is a positive relationship between economic development and democratisation (Colagrossi, Ros-
signoli, and Maggioni 2020).

H2: There is a positive relationship between academic achievement and democratisation (Author).

H3: The above-mentioned pattern (H1) is partly mediated by academic achievement (i.e. PISA scores)
(Hanushek and Woessmann 2012; Lim et al. 2018).

H4: The relationships between academic achievement and democratisation are mediated by economic devel-
opment (Acemoglu et al. 2019).

Of these hypotheses, the first three are related to the empirical research questions whereas num-
ber four relates to earlier research.

Data, variables and methods
PISA as an academic achievement indicator

PISA was from 2000 and up until 2018 a triennial low-stakes school assessment survey, an ILSA,
which is designated to assess 15-year-old students in mathematics, reading, and science. In all sur-
veys, one of the three subjects is considered the main subject and includes more test items and
related variables. 2022 onwards, PISA is conducted every four years. Countries which participate
in PISA have typically between 3000 and 20,000 participants, depending on for instance the country
size. PISA’s average score is often set at 500 and has an international standard deviation of 100 (Jer-
rim 2015), although this may fluctuate. Besides being an achievement test or cognitive skills assess-
ment, through a student questionnaire plenty of information about the students’ school situation,
self-reported abilities, and attitudes and values are reported. Furthermore, the PISA surveys include
add-ons such as financial literacy and global citizenship (e.g. OECD 2019).

In general, a substantial share of PISA participants constitutes WEIRD countries, but OECD
does also cooperate with non-OECD partner countries such as Brazil, Brunei, China, Jordan,
Kazakhstan, Morocco, Qatar, Singapore, Vietnam and others. Hence, the sample of 81 countries
in the 2022 survey is considered partly globally representative and a gradual improvement com-
pared to earlier assessments. The sample in the 2018 counterpart covered 79 countries.

Academic achievement, on the aggregated cross-country level, was in the current study indicated
by aggregated average PISA sum scores from PISA 2022 across mathematics, reading and science
for 81 countries (OECD 2023). The average country scores from these three main domains were
added and divided by three. The same procedure was carried out in relation to PISA 2018. Normal-
ity and homoscedasticity tests, as well as residual plots (e.g. P-P Plots of regression standardised
residual), in SPSS indicate that the data overall have a normal distribution. Hence, we continued
with models based on linear assumptions.

This follows a parsimonious measure of academic achievement, where cognitive skills such as
PISA average scores are more suitable indicators than years of schooling, and as such as more clo-
sely related to GDP per capita growth and other important social indicators (Hanushek and Woess-
man 2020; Lim et al. 2018). PISA is particularly relevant to use in this context because it taps into
both school-specific knowledge and broader cognitive skills, while the samples typically being more
representative than in conventional cognitive ability studies (Burhan et al. 2017; Pokropek, Marks,
and Borgonovi 2022).

Democracy

Democracy index scores were retrieved from Freedom House (2024) and combined with PISA 2022
data. Expert raters measure data on most countries or territories of the world on a scale from 0-100,
with 40 points related to political rights and 60 points associated with civil liberties. The weighted
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Country Score Income FH DEM
Singapore 559,7 50,690 48
Macao (China) 535 29,796 40
Chinese Taipei 533 21,689 79
Japan 533 30,520 96
Korea 5233 28,059 81
Hong Kong (China) 520 54,370 40
Estonia 515,7 22,462 9%
Canada 506,3 41,986 97
Ireland 504 81,070 97
Switzerland 498 69,632 96
Australia 497,3 45,711 95
Poland 4953 15,411 82
Finland 495 44,419 100
New Zealand 494,7 40,518 99
Belgium 4943 41,743 96
Austria 4913 43,282 93
Denmark 490,7 58,796 97
United States 489,3 58,997 84
Sweden 4877 51,831 99
United Kingdom 486,3 36,166 92
Czech Republic 486 19,844 95
Slovenia 484,7 23,493 96
Latvia 484 16,239 89
Germany 482,3 42,982 95
Netherlands 480 43,420 97
France 478,3 36,448 89
Portugal 477,7 19,318 96
Hungary 4773 14,921 65
Spain 4773 25,104 90
Lithuania 477 19,904 89
Italy 476,7 29,682 89
Norway 4743 69,953 29
Croatia 473,7 14,453 82
Viet Nam 467,7 2992 20
Israel 465,7 43,495 73
Tiirkiye 461,7 7198 33
Malta 459 25,200 87
Slovak Republic 457,7 17,386 89
Iceland 4473 54,204 95
Serbia 4423 7432 56
Ukraine 439,7 3919 51
Brunei Darussalam 439 22,736 27
Greece 436,3 17,263 85
Chile 434,7 11,117 95
Romania 428 12,194 82
United Arab Emirates 426,7 33,903 18
Malaysia 424,7 7705 53
Moldova 421,7 4753 60
Bulgaria 414 10,690 77
Qatar 414 51,677 25
Kazahstan 411,3 6363 23
Mexico 406,7 7444 59
Mongolia 405 2762 84
Montenegro 404,7 8404 69
Uruguay 404,3 14,719 96
Costa Rica 403,7 11,172 91

(Continued)
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Table 1. Continued.

Country Score Income FH DEM
Cyprus 403,3 24,687 91
Peru 402,3 5142 67
Colombia 401,7 5127 70
Brazil 3973 5776 72
Jamaica 396,7 4688 80
Argentina 395 9092 85
Thailand 394 5393 34
Saudi Arabia 3873 18,838 9
Georgia 382,7 4085 55
Azerbaijan 380,7 3965 7
Panama 379 11,847 83
North Macedonia 376 5996 67
Indonesia 369,3 3189 56
Albania 367,3 5263 68
Guatemala 363,7 4189 48
Palestinian Authority 361,3 1000 8

El Salvador 360,3 3711 47
Paraguay 359,7 5264 63
Jordan 359,3 3965 34
Morocco 356,3 3373 37
Philippines 352,7 3196 58
Uzbekistan 351,7 1458 12
Kosovo 351,3 1000 60
Dominican Republic 350 7364 68
Cambodia 3373 1344 23

Note: N = 81 countries. PISA 2022. Income signifies annual average income counted in USD for 2021. FH DEM stands for Freedom
House democracy index scores (0-100 where 100 signifies the highest democracy index value).

average scores of 70-100 implying ‘free’, 40-69 implying ‘partly free’, and 0-39 implying ‘not free’.
The data are summarised in Table 1.

Acemoglu et al. (2019) highlight that it is important to include several democratic indicators.
Democracy index scores were, in relation to the analyses therefore combined with aggregated
country-level data from the 2018 PISA survey, retrieved from The Economist Intelligence Unit
(2020). Expert raters measure data on most countries of the world on a scale from 0-10, with
the average scores of 8-10 implying ‘full democracy’, 6-7.99 implying ‘flawed democracies’, 4-
5.99 implying ‘hybrid regimes’ (i.e. a mix between democratic and authoritarian features), and
0-3.99 implying ‘authoritarian regimes’. The descriptive country-level data are summarised in
Table Al in Supplementary information.

The correlation between Freedom house data (2024) and The Economist Intelligence Unit data
(2020), and hence the two democracy indicators in the current study, was r=.930. Because The
Economist Intelligence Unit (at least from 2019) does not provide data on Brunei, Kosovo, and
Macau replacement values from either later surveys or Freedom House were used. For Brunei,
the Freedom House score 27 was transformed into 2.7 (because of the 0-10 scale compared to
0-100) whereas Hong Kong data was used as a proxy for Macau. When average values (6.70)
were used as an alternative proxy, the correlation shrank to = .908. Nevertheless, both correlations
are very high.

To have more reliable estimates and avoid ecological fallacies, regression models for eight indi-
vidual countries were carried out based on student level PISA data (Guglielmi and Brekke 2017).
Research with PISA data usually takes the form of either aggregated country-level data or individual
data, each level of analysis having both strengths and limitations (Gustafsson 2007, 2008). For
example, aggregate data enables the inclusion of external variables such as democracy and GDP
per capita, whereas individual data enables individual level inferences and a larger set of variables
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(Gustafsson 2007, 2008; Hanushek and Woessmann 2017). A combination of both may constitute a
methodological strength (Boman 2022).

Be that as it may, individual country cases were selected based on case variation (Seawright and
Gerring 2008). These included a top performer (Singapore), a low performer (the Philippines), two
‘free’ countries (Austria, New Zealand), two partly ‘partly free’ countries (Hungary, Moldova), and
two ‘non-free’ countries (Azerbaijan, Kazakhstan). To some extent, the selection was also based on
the availability of data on these variables as countries may either opt out of their participating stu-
dents answering certain queries or the rotated questionnaire design may lead to the exclusion of
certain variables on a random basis (OECD 2019). Because students’ attitudes towards democratic
values were analysed in PISA 2018 as a part of the global citizenship competence emphasis, data
from this survey were used (www.oecd.org/en/data/datasets/pisa-2018-database.html). Instead of
income, the authors used a SES index as an indicator which will be further explained below.

As a proxy for pro-democratic values, the ST21901HA-ST21906HA variable within the student
PISA data set was used which comprises six items. This variable taps into a pro-democratic global
attitude, which is evident in phrases such as ‘Agree: I think of myself as a citizen of the world.” It was
measured on a four-point Likert-type scale where 1 = strongly disagree, and 4 = strongly agree.
Non-responses or invalid responses were deleted listwise. For Singapore, Cronbach’s alpha was
.828 (valid N = 6399). For the Philippines, Cronbach’s alpha was .833 (valid N = 6466). For Kazakh-
stan, the corresponding figure was .892 (valid N =16 106), whereas it was only .796 for Hungary
(valid N =4321). While alpha numbers above .800 are preferable there are no objective threshold
differences between, for instance, .796 and .800 (e.g. Field 2018; Kline 2016). Austria had, and
.836 based on 5383 students. New Zealand had .818 (valid N =5275), whereas Azerbaijan (based
on the capital city of Baku) had .922 (valid N = 3650) which is in the higher end of the acceptable
spectrum (Kline 2016).

A missing data analysis in Mplus (see Table A2 in Supplementary information) based on Azer-
baijan’s sample revealed that missing cases were not randomly distributed. Nevertheless, that was
not case for most countries and the sample sizes are yet large across all of them.

One may argue that this is a parsimonious way of measuring democracy, perhaps even related to
pro-global citizenship attitudes rather than ‘pure’ democratic attitudes. However, the option would
be to include more peripheral variables which seem to tap mostly into pro-immigration attitudes,
interpersonal behaviour, cognitive flexibility, and global economic analytical knowledge rather than
pro-democratic attitudes. While there is some overlap between these variables and global citizen-
ship education (Akkari and Maleq 2020), the variable which the authors have chosen as a demo-
cratic proxy does in itself contain items which are related to sustainable development
knowledge. Therefore, it may not be reasonable to expand the construct into more variables with
lower degree of content validity. Nevertheless, the authors acknowledge that the chosen proxy vari-
able is not perfect.

Regression and mediation models

In the current study, the statistical analysis is based on ordinary least squares (OLS) regression
analysis, mediation analysis, and structural equation modelling (Kline 2016). The dependent vari-
able in the first model consists of level of democratisation with average annual income (in log-trans-
formed US dollars), as a broad economic development variable. This was collected from World
Bank (2021) in order to align the data with the human capital variable (see below) and other vari-
ables. It also served as a predictor in the second model.

The main model takes the form:

_ pC C ct
Yet = Biyicome + Bprsa + €75

¢

C
income a0d By, are the country-level

where y is the dependent variable in country c¢ at time ¢, B
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effects of the two main independent variables, and e is an error term. For simplicity the alternative
models are not specified as equations.

The two mostly used measures of effect size for mediation, according to Preacher and Kelley
(2011), are the ratios Py, and R,,. P, is the ratio between the indirect effect and the total effect:

B ab
Tab+

Py

Ry is the ratio between the indirect effect and the direct effect:

ab
Ry ="

c
For analysis with categorical variables, Mplus includes the SRMR index (Asparouhov and Muthén
2018), where a threshold below .08 is commonly interpreted as indicating acceptable approximate
fit. Recent findings (Savalei 2021; Shi, Maydeu-Olivares, and Rosseel 2020) suggest that SRMR is
less susceptible to the overfit bias observed in indices such as CFI and RMSEA. Due to the complex-
ity of PISA’s sampling design and confidentiality requirements, the OECD does not release the orig-
inal design variables. Instead, it provides a set of 80 replicate weights. To account for the sampling
design in SEM analyses and incorporate these replicate weights, as well as clustering of students
within schools, we specified TYPE = COMPLEX and REPSE = JACKKNIFE2 in Mplus. We used
the MLR (a robust version of ML for categorical variables) estimator, as Newsom and Smith
(2020) demonstrated that MLR performs similarly to WLSMV (Weighted Least Squares and Var-
iance Adjustment) while offering important advantages in terms of convergence.

When individual level data was analysed separately for each country, plausible values 1-10 across
mathematics were used instead of carrying out analyses across each subject as an independent vari-
able (because of the high correlations between the three countries it was not feasible to create a
latent PISA Achievement variable), in tandem with the index for the ESCS (Economic Social Cul-
tural Status) index as a socioeconomic indicator. While some concerns have been raised about the
reliability of this index (e.g. Avvisati 2020) many researchers tend to use it because the strengths
seem to be predominant relative to its weaknesses. As said above, because of the high intercorrela-
tions between these three subjects it is reasonable to only use one of them.

Descriptive statistics, correlations, and Cronbach’s alpha were calculated in SPSS 29, whereas
regression, mediation and SEM analyses were conducted in Mpus 8.8 (Muthén and Muthén 2017).

Results
Cross-country-level patterns

First, the country-level correlations for PISA 2022 were as follows: PISA-income (r =.793), PISA-
democracy (r =.494), and income-democracy (r =.589). The counterparts for PISA 2018 were as
follows: PISA-income, (r=.719), PISA-democracy (r=.472), and income-democracy (r=.589).
While PISA and income are strongly related, the correlation was not strong enough to justify an
exclusion of these two in the same regression or mediation models prima facie (Dohoo et al. 1997).

Table 2. Regression results of PISA 2018 and 2022.

Constant Income PISA Residual variance R? AIC/BIC
PISA 2018 -1.610 0.242 0314 0.733*** 0.267 296.633/305.903
N=77) (0.843) (0.214) (0.194) (0.081)
PISA 2022 —2,751%** 0.461* 0.161 0.644*** 0.356 709.667/719.094
(N=81) (0.701) (0.230) (0.220) (0.098)

Note: Dependent variable: Democratisation (2019) (for PISA 2018) and Democratisation (2024) (for PISA 2022). Income is log-10-
transformed and counted in USD (2018, 2021). PISA aggregated average scores. ***p-value < 0.001, **p-value < 0.01, *p-value
< 0.05.
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Table 3. Mediation models of PISA 2018 and 2022.

PISA X Total Direct Indirect LI ul AIC BIC R? Pum Ru

PISA 2018  Income 2.10%** 1.36 0.74 -1.15 -0.59 10638 1080.0 025 035 055
(0.48) (0.95) (0.65)

PISA 2022 Income 33.90***  28.69*  5.21 —17.24 3040 14985 15150 035 0.15 0.18

(5.40) (1.77) ~ (9.09)
Dependent variable: Democratisation. Mediator: PISA math. ***p-value < 0.001, **p-value < 0.01, *p-value < 0.05.

PISA X Total Direct Indirect LI ul AIC BIC R? Pu Rm

PISA 2018  PISA math 0.02%** 0.01 0.01 —0.004 0.03 339.2 3554 025 05 1
(0.00) (0.01) (0.01)

PISA 2022  PISA math 0.24%%% 0.06 0.183** -0.02 0.38 7518 7682 076 3.05 0.8

(0.06) (0.10) (0.08)
Note: Dependent variable: Democratisation. Mediator: Income. ***p-value < 0.001, **p-value < 0.01, *p-value < 0.05.

The regression results (see Table 2) showed that income was highly statistically significant for
democratisation while PISA was not statistically significant for democratisation in PISA (2022).
None of the independent variables were statistically significant regarding PISA 2018. Hence,
there is some support for H1 but not H2 based on the country-level data.

The mediation results (Table 3) indicate that income mediated the relation between PISA 2022, but
not PISA 2018, and PISA mathematics. Hence, H4 was confirmed but not H3. The indirect effects
were not statistically significant in both studied models when PISA math was used as mediator.
When income was used as mediator, the indirect effect for PISA 2022 was statistically significant.

Results within countries
Table 4 displays the standardised factor loadings and effect sizes within the eight countries. All eight
countries had highly statistically significant loadings on the DEM factor. However, only Austria and

Table 4. Relationship between pro-democracy (Dem) attitudes, PISA mathematics scores, and socioeconomic status (SES)
measured by ESCS. Standardised results.

New
Austria  Azerbaijan Hungary Kazakhstan Moldova Zealand Philippines  Singapore
Dem by
STO1 0.545***  0.817***  0.558***  (0.751***  (0.500***  0.519*** 0.705*** 0.620***
(0.074) (0.042) (0.082) (0.034) (0.088) (0.090) (0.055) (0.059)
ST02 0.803***  0.875%**  0.749***  (.852***  (.688***  (.785*** 0.754%** 0.780***
(0.039) (0.040) (0.057) (0.024) (0.074) (0.052) (0.058) (0.046)
ST03 0.786***  0.860%**  0.723***  (0.847***  (0.644***  (0.799*** 0.749%** 0.794***
(0.047) (0.043) (0.053) (0.027) (0.081) (0.039) (0.052) (0.037)
ST04 0.726¥**  0.827***  0.677***  (0.752***  (0.594***  0.617*** 0.651*** 0.556***
(0.043) (0.042) (0.071) (0.038) (0.077) (0.066) (0.066) (0.068)
ST05 0.761***  0.864***  0.740***  0.800***  0.664***  0.808*** 0.750%** 0.795***
(0.045) (0.031) (0.060) (0.028) (0.071) (0.045) (0.055) (0.041)
ST06 0.731***  0.871***  0.619***  (0.826***  0.652***  (0.725*** 0.772%** 0.772%**
(0.057) (0.031) (0.079) (0.028) (0.079) (0.058) (0.052) (0.053)
Dem on
PISA math 0.239*% 0.126 0.106 0.077 0.109 0.080 0.279%** 0.046
(0.093) (0.073) (0.099) (0.048) (0.083) (0.084) (0.067) (0.097)
SES 0.098 0.027 0.133 0.067 0.120 0.141 0.072 0.078
(0.074) (0.085) (0.090) (0.042) (0.096) (0.074) (0.068) (0.070)
Residual 0.915%**  0.982***  0.957***  (0.988***  0.963***  0.965*** 0.902%** 0.987***
Variance (0.049) (0.020) (0.036) (0.010) (0.029) (0.023) (0.045) (0.019)
R? 0.085 0.018 0.043 0.012 0.037 0.035 0.098 0.013
SRMR 0.095 0.037 0.087 0.041 0.049 0.061 0.062 0.052
(0.010) (0.001) (0.087) (0.001) (0.002) (0.002) (0.002) (0.014)
Number of complete 5334 3646 4310 16,099 4885 5230 6460 6391

observations

Note: ***p-value < 0.001, **p-value < 0.01, *p-value < 0.05. SRMR (Standardised Root Mean Square Residual). Estimator MLR,
analysis in Mplus 8.8 with TYPE = COMLEX.
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the Philippines had statistically significant effects for PISA math achievement and none had statisti-
cally significant relations between SES and the DEM factor. The R’ values indicated poor model fit
across the eight jurisdictions, although that it is to be expected in exploratory research which focus
on a few covariates. The results do not add confidence to any of the four hypotheses.

Nevertheless, there might be contextual differences between countries (Steiner-Khamsi 2014).
Singapore had an average pro-democratic value of 17,813 which is the highest across all the
eight country samples while Azerbaijan had the lowest mean value of 14,384. The fact that math-
ematics achievement and SES do explain even less of the variance in Singapore might reflect a high
mean value and relatively equal and high-quality education system as well as the country’s high
degree of overall wealth. While not a prime example of a democratic regime, Singapore has never-
theless benefitted from global trade and migration flows (Boman 2020; Tan 2012). Azerbaijan, on
the other hand, has had a decades-long autocratic trajectory, which often is the case in resource-
wealthy countries such as Russia, Kazakhstan and Gulf states (Acemoglu et al. 2019; Collins and
Bekenova 2017; Hartwell 2023). As a consequence, it has also become relatively closed for external
influences, or at least more far-reaching Westernisation (Boman 2025).

Discussion

Democratisation, economic development and academic achievement are important social dimen-
sions which might be interrelated in several ways. For example, both democratisation and academic
achievement seem to predict economic growth (Colagrossi, Rossignoli, and Maggioni 2020;
Hanushek and Woessman 2020) but it is also possible that economic development is a prerequisite
for educational expansion, and directly or indirectly, academic achievement. However, these three
dimensions have seldom been studied together.

The current article examined these three dimensions in conjunction by taking advantage of both
cross-country data (N =77 in 2018, N=81 in 2022) and individual-level data in eight countries
from PISA 2018. While democratisation, as an outcome variable, was overall given analytical pri-
ority, alternative hypotheses and models were also considered. This reflects the potential reciprocal
relations between these three dimensions (Boman 2025; Rindermann 2008).

In general, some hypotheses were confirmed while others were rejected. Perhaps, the models
may not fully account for variables that may influence these relations, which is why further research
is required. Nevertheless, these findings seem to suggest that academic achievement, as indicated by
international academic assessments among adolescents (i.e. PISA), is not a predictor of democra-
tisation, in this context specifically referring to higher scores on democracy indices such as Freedom
House and The Economist Intelligence Unit rather than democratic thresholds, democratic setoffs
or setbacks (Acemoglu et al. 2019; Huntington 1991; Pelke 2023). Hence, theoretically this may not
necessarily be interpreted as a renewed endorsement of Lipset’s (1963) modernisation theory, which
emphasises the nexus between economic development and democratisation, but rather a specific set
of relations that reflect the particular data, variables and time frames. The overall relations are yet
fuzzy and ambiguous.

Regarding the individual level data analyses, mathematics achievement predicted higher pro-
democracy values among a few countries. This adds an important nuance to the relations between
income (or SES), academic achievement, and democratic values (or democratisation). Nevertheless,
the models, whose purpose was to be largely aligned with the counterparts in the aggregated data
sets, showed small R” values which suggest a degree of omitted variable bias (e.g. Gustafsson 2007,
2008).

Limitations and directions for future research

The current article has several limitations, beyond those that have briefly been mentioned above.
Data sources are restricted to the last seven-eight years (from 2018 to 2024/2025), hence longer
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time frames have not been evaluated. Moreover, despite the fact that the quantitative models con-
sider both aggregated cross-country and individual level analyses it is difficult to establish causal
effects. Individual level PISA data has a cross-sectional design and as such it makes causal analysis
not viable (Gustafsson 2007). Hence, the results should be regarded as robust and reliable within
their given limitations but with preliminary rather than definitive implications. For instance, a
potentially positive takeaway is that pro-democratic and pro-global citizenship values do not
seem to depend on SES differences, neither within authoritarian, hybrid or democratic regimes.

In addition, concerns might be raised about the level of alignment between country-level democ-
racy indicators and individual- or student-level indicators of pro-democratic attitudes. Future
research may find ways to discern better model fit. Furthermore, there might be omitted variables
that affect the results in all models (Acemoglu et al. 2019), for instance corruption indices (Drury,
Krieckhaus, and Lusztig 2006). Furthermore, the authors have not accounted for measurement
invariance amongst countries.

Nevertheless, the authors consider it important and fruitful to include both aggregated and indi-
vidual levels of data. Future research may combine, for instance, V-Dem measures of democracy
with multi-level models which account for the hierarchical level of PISA data (Boman 2025). Longer
time frames and the inclusion of more control variables might be pertinent in this respect.

Conclusion

The statistical relationships between democratisation or pro-democratic values, economic develop-
ment or SES, and academic achievement do not provide a clear-cut or uniform pattern. However,
the majority of analyses which were carried out in the current article suggest that socioeconomic
variables predict democratisation or and may even mediate the relationship between academic
achievement and democratic index values. Statistical models based on student-level data indicate
that academic achievement predict pro-democratic values, but these findings should be interpreted
with some caution. This calls for further research into these relations.
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