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1  | INTRODUC TION

In this study, we focus on the academic motivation of adult learners (aged 18 to 64 years) within higher education. 
Its importance is recognised worldwide because it contributes to employability (ILO, 2021; Wheeler, 2019), en-
hances the well-being of adults (Field, 2012) and improves their career prospects and earnings (Albert et al., 2010; 
Grotlüschen et al., 2019; Psacharopoulos, 2006). To capture effective educational policy and support, it is worth 
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understanding what motivates adults to be involved in it. In this study, we use the terms “higher education” and 
“adult education”. Although these are different terms, they share common aspects. We distinguish them according 
to their use in the cited studies.

Generally, motivation is a part of the metacognitive strategies employed in learning, and it is considered a pri-
mary driving force of learning (Renniger & Hidi, 2019; Ryan & Deci, 2019, 2020), because high levels of motivation 
lead to better readiness of students, higher retention during studies and a deeper sense of learning itself (e.g., 
Côté & Levine, 2000; Jansen et al., 2016; Vallerand et al., 1992). Motivation in higher education can differ among 
specific groups according to the cultural background (on an international level, e.g., Boeren, Holford, et al., 2012; 
Boeren, Nicaise, et al., 2012); gender (different responsibilities, support and opportunities in family or work, e.g., 
Albert et al., 2010; Boeren, 2011; Vaculíková et al., 2020); or age (different tendency towards job-oriented learn-
ing in higher age according to Rubenson, 2018); as well as other factors not included in this study.

Although the body of literature investigating participation in higher education has significantly grown during 
the last decade (for an overview, see, e.g., Desjardins, 2020), research targeting adults' motivation for education 
has been less frequent in recent years, primarily in the case of Eastern European countries (e.g., Boeren, 2016, 
2019; Merriam & Baumgartner, 2020).

Drawing on these arguments, our article focuses on adapting and validating a research instrument (specified 
below) for identifying motivation for adult formal education on higher level that can be systematically used by 
researchers and professionals in four Eastern European countries: Czechia, Slovakia, Serbia and Poland.

2  | ADULT LE ARNERS'  MOTIVATION: STATE OF THE ART

The issue of adult learners' motivation was addressed as early as in the 1960s by Cyril Houle (1961) and his fol-
lowers (Boshier, 1971, 1977; Courtney, 1992). Since then, in a broad context of lifelong learning, many theories 
have conceptualised the function of motivation, for instance, Vroom's (1964) valence-instrumentality-expectancy 
theory (Courtney, 1992) and attitudes-oriented models of behaviour (Baert et al., 2006; Kyndt et al., 2013). Both 
approaches have produced several typologies of learners according to their motivation profile, for example, the 
typology of goal-oriented and activity-oriented learners (Boshier, 1971) or the typology of vocationally and ex-
ternally motivated learners on the one hand and learners motivated by social factors and intrinsic interest in the 
subject of the study on the other (Boeren, Holford, et al., 2012; Boeren, Nicaise, et al., 2012). As an outcome of 
these investigations, the research consensus was that the motivation for adult learning is mainly based on two 
universal behaviour drivers: intrinsic and extrinsic motives.

However, only a few researchers (Blunt & Yang, 2002; Boshier, 1971; Isaac et al., 2001; Mulenga & Liang, 2008) 
have addressed the issue of developing and validating research instruments directly focused on adult learners. 
This could be a product of the prevailing qualitative approach to research focused on adult learners (Rubenson & 
Elfert, 2019) or of lower methodological standards that were previously applied to statistically oriented investiga-
tions of motivation for adult learning activities (Boeren, 2018, 2019).

Moreover, with the exception of Boeren, Holford, et al.'s (2012), Boeren, Nicaise, et al.'s (2012) comparative 
research, which also included some Eastern European countries (Czechia, Poland, Estonia and Bulgaria), research-
ers have not been interested in exploring differences among adult learners from an international comparative 
perspective. Therefore, we have limited knowledge about this issue across Eastern European countries. In this 
study, we do not only bring overall insight into this topic across Eastern Europe, but we also reflect on potential 
measurement invariance in the perception of motivation in different countries.

Finally, although previous studies distinguished between intrinsic and extrinsic drivers, they did not explore 
enough the internal factor structure of these motives (Deci & Ryan, 2017; Gagné et al., 2014; Ryan & Deci, 2000, 
2019, 2020; Vallerand et al., 1992, 1993, 1994). Previous studies have also focused on the academic motivation of 
adults in terms of basic socio-demographic factors such as age and gender. We consider them in this study as well. 
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Research has pointed out that especially those over 30 years of age belong among the so-called non-traditional 
learners who must handle different social roles (e.g., family-related and job-related) that differentiate them from 
younger, traditional higher education students (Schuetze & Slowey, 2002). Scholars also found differences be-
tween men and women, with men showing higher levels of extrinsic motivation (Rothes et al., 2014). Women's 
motivation has been shown to be influenced by their higher involvement in the family and less linked to their 
employment (Albert et al., 2010; Boeren, 2011; Vaculíková et al., 2020).

3  | AIMS OF THE STUDY

This paper presents the results of our adaptation and validation procedure for the Academic Motivation Scale 
(AMS-28) questionnaire (Vallerand et  al.,  1993, 1994) in four Eastern European countries: Czechia, Serbia, 
Slovakia, and Poland. We choose this scale for several reasons. At first, it draws from Self-Determination Theory 
(SDT), a widely accepted theory of motivation that distinguishes between various subtypes of motivation and 
understands motivation as a continuum (Ryan & Deci, 2019, 2020). Second, it has been extensively used to ex-
plore motivational aspects of learning in higher education (Gagné et al., 2014; Howard et al., 2017). Third, many 
scholars from the adult education field (Boeren, 2016; Kalenda & Kočvarová, 2022; Kyndt et al., 2013; Merriam 
& Baumgartner, 2020) argue for its utilisation for researching adults' motivation for both organised and informal 
learning. In practice, AMS-28 is a suitable tool for the purposes of collective as well as individual student counsel-
ling and diagnostics during the process of their study. It can help to identify their motivations to start studying, to 
continue on a higher level, to drop out of studies before graduation, or to come back to school from work.

Based on these assumptions, our aim is to adapt and validate AMS-28, and at the same time, its theoretical 
base SDT, in the field of higher education in a new cultural context. Three sub-aims of the study are to evaluate (1) 
the construct validity of the AMS-28, (2) its measurement invariance across selected countries, as well as gender 
and age groups and (3) the reliability of its factors among compared groups of respondents. The rationale for our 
aims lies in the fact that the AMS-28 was previously used mainly in English-speaking (Cokley, 2015; Vallerand 
et al., 1993, 1994) and Spanish-speaking countries (Núñez et al., 2010, 2005; Stover et al., 2012).

3.1 | Structure of the study

This article is further organised as follows. We start with a description of the SDT approach that represents the basis 
for the AMS-28, including breaking down its factors and discussing previous validation attempts. After that, we turn 
our attention to methodological aspects, describing a cultural adaptation of all four national scales. Next, we present 
the validation covering our application of a confirmatory factor analysis (CFA) including measurement invariance (MI), 
followed by an evaluation of the tool's reliability. We conclude with the discussion of our findings and their limits.

4  | SELF- DETERMINATION THEORY (SDT ) A S A BA SE FOR AMS-28

SDT represents a general motivation theory of human behaviour that was primarily formulated by Ryan and 
Deci (2000, 2019). Their theoretical framework assumes that motivation has a crucial position in human behav-
iour. According to SDT, motivation is a driver of social action (Deci & Ryan, 2017). Different types of behaviours, 
including learning, are motivated along the so-called self-determination continuum that works with various de-
grees of individual autonomy (Deci & Ryan, 2017; Ryan & Deci, 2000). Based on this, we can conceptualise learn-
ing as intrinsically motivated on the one pole, with extrinsically motivated and amotivated on the other side of 
the continuum.
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While intrinsic motivation represents activities performed mainly for the pleasure and satisfaction derived 
from participation itself, accompanied by a high level of autonomy and internalisation, extrinsic motivation is 
much more dependent on situational conditions and external control. Furthermore, Ryan and Deci (2000) argue 
that extrinsic motivation is a heterogeneous category, dominantly associated with the instrumental orientation of 
people and saturated by external reward, social recognition, or avoidance of punishment. Because the degree of 
autonomy varies a lot, the SDT (Deci & Ryan, 2017; Ryan & Deci, 2000) approach distinguishes several subtypes 
of extrinsic motivation: (1) extrinsic motivation with external regulation where external rewards (e.g., money) have 
a dominant position, (2) extrinsic motivation with introjected regulation where people, contrary to the previous 
type, pursue their activity more for being recognised by peers, seeking social recognition, (3) extrinsic motivation 
with identification, a subtype which includes a conscious assessment of the value of the activity and (4) extrinsic 
motivation with integration that is typical of the highest level of self-determination and is therefore the closest to 
intrinsic motivation. In this case, the value of the activity is integrated into its own self-concept. Usually, students 
who show a greater level of self-determination achieve a higher quality of learning and better outcomes (Ratelle 
et al., 2007).

The last subtype of motivation is amotivation, the relative absence of motivation, which is prevalent in situa-
tions where individuals perceive no causality between their actions and outcomes. In such moments, they expe-
rience feelings of incompetence and lack of control (Vallerand et al., 1992). Amotivated learners are involved in 
education without any sense of purpose. Many times, they were obliged to do it.

Based on SDT, Vallerand et al. (1993, 1994) developed a research instrument to investigate the motivation to 
study at both secondary and higher levels of formal education. However, compared to Ryan and Deci's classifica-
tion, Vallerand et al. (1993, 1994) and his colleagues extended the initial conceptualisation of the self-determination 
continuum to be more suited to the organised educational environment. Particularly, they extended the subtypes 
of intrinsic motivation by adding three specific variants regarding the object of learning: experiences, knowledge, 
and self-realisation.

For this purpose, they formulated a seven-factor solution that contains three subtypes of intrinsic motivation: 
(F1) intrinsic motivation towards knowledge or knowing, (F2) intrinsic motivation towards accomplishment and 
(F3) intrinsic motivation towards experiencing stimulation. This accompanies three subtypes of extrinsic motiva-
tion: (F4) extrinsic motivation identified, (F5) extrinsic motivation with introjected regulation, (F6) extrinsic moti-
vation with external regulation, and finally (F7) amotivation.

Subsequently, this research instrument was repeatedly applied and validated across Anglophone (Cokley, 
2015; Fairchild et al., 2005) and Hispanophone countries (Núñez et al., 2010, 2005; Stover et al., 2012), as well 
as Greece (Barkoukis et al., 2008). All these studies verified the factorial structure of motivation in samples of 
adolescent high-school or university students in daily study programmes. The broadest agreement prevails on 
the original seven-factor concept of the instrument (Akoto, 2014; Barkoukis et al., 2008; Chong & Ahmed, 2012; 
Núñez et al., 2005), which is also the starting point for this study. A study by Fairchild et al. (2005) systematises 
more detailed information on current approaches to validating AMS-28. A study by Fulmer and Frijters  (2009) 
summarises different approaches in the measurement of student motivation.

5  | METHODS

First, we carried out an adaptation of the AMS-28. This was primarily based on an analysis of theoretical sources 
concerning adult learners´ motivation, with SDT appearing to be the optimal theory applicable across the coun-
tries involved in our study. Regarding this theory, the AMS-28 tool was chosen, as it structurally corresponds to its 
conceptualisation of motivation. The requirements for adapting research instruments by Hambleton et al. (2005) 
as well as guidelines of International Test Commission (2017) were implemented. Four language permutations of 
this tool were created. First, each item was translated in several different versions. Second, backward and forward 
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translations were applied to identify the version that best matched the original wording of each item. Third, each 
item was expertly evaluated from the perspective of its cultural acceptability and linguistic intelligibility in each 
country. At this stage, the authors of the study were in the position of native speakers of the national languages 
of the four investigated countries (Czech, Slovak, Serbian and Polish). At the same time, the expert assessment of 
professional translators was used to avoid equivocal translations. Fourth, each language permutation was tested 
and discussed with several different (according to gender, age, and educational level) members of the target popu-
lation, after which final adjustments were made.

To continue the adaptation process, four language permutations of the AMS-28 were assembled, preserving 
the original meaning of its items and factors. The tool consists of 28 items, which are evenly divided into 7 factors 
(4 items for each factor). The items are sorted alternately so that the individual factors intersect with each other. 
Only within the analysis is it necessary to link the items to the relevant factors. Respondents indicate on a seven-
point scale the extent to which each of the items presently corresponds to one of the reasons why they study in 
the higher education system (from 1 = does not correspond at all, to 7 = corresponds exactly). An overview of the 
items in the original English and the four language permutations is presented in Table S1.

The questionnaire was distributed to a convenient sample of the target population (see section Research sam-
ple) to obtain the data for validation. After data collection was completed, typical psychometric procedures were 
applied to evaluate construct validity (DeVellis, 2017; Furr, 2018; Roos & Bauldry, 2022). As this is an adapted 
version of the instrument, which has already been validated in various cultural and institutional contexts and 
has a strong theoretical background, our analysis was performed on a confirmatory level. This means we did 
not apply exploratory factor analysis, but only the confirmatory one (to compare with a different approach, see 
Willner et al., 2023). Using CFA, we first focused on the construct validity of individual factors followed by three 
hypothetical models of their relations, including all respondents together. After that, the model was evaluated in 
separate groups (according to country, gender, and age). Finally, MI and the reliability of the tool among predefined 
groups were also evaluated.

5.1 | Research sample

Students of higher education in the surveyed countries aged 18 to 64 constituted the target population for 
this study. For this purpose, higher education was defined as ISCED levels 5: short-cycle tertiary education, 
6: Bachelor's or equivalent level, 7: Master's or equivalent level, and 8: Doctoral or equivalent level (UNESCO 
Institute for Statistics, 2012). Data collection was conducted separately in all four countries in the first quarter 
of 2022. Data were collected through a special web-based platform. The link to the platform, with instructions 
on how to complete the questionnaire, was disseminated by national research teams using the computer-assisted 
web interviewing (CAWI) method. The invitation to participate in the research was distributed across countries 
and targeted schools respecting their geographical breakdown. In the questionnaire, the geographical distribution 
of the obtained set of respondents was not recorded. The realisation of data collection was disrupted by a wave of 
the Covid-19 pandemic, and the research team had to compromise on the original plan for a representative data-
set. A convenient sample was obtained. Respondents voluntarily participated in data collection respecting that 
all questionnaire items were set as mandatory, so there are no missing values in the data. The socio-demographic 
distribution of the sample can be found in Table 1.

Table 1 shows that most of our research sample consists of women under the age of 30 who have already 
completed their education at the ISCED 6 level (Bachelor). Indicative national distributions of target population 
according to gender, age and educational level are listed in Table S2. The disproportion of the research sample 
compared to the population is visible in all countries in terms of gender (79% female), in Serbia and Poland in terms 
of age (32% older age group). In all countries, a higher representation of bachelor's degree graduates was obtained 
compared to population data.
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5.2 | Data analyses

All analytical procedures were applied along with judgement criteria according to the SDT framework, as well as 
the practical usefulness of the instrument. After checking the data, basic descriptive statistics concerning the 
individual items of the instrument were performed (minimum, maximum, mean, standard deviation, skewness and 
kurtosis). Based on the recommendations of Olsson et al. (2000), we decided to apply CFA using maximum likeli-
hood (ML) estimation, because “it demonstrates higher accuracy in terms of empirical and theoretical fit compared 
to the other estimators” (GLS, WLS) and it is less sensitive to variations in sample size and kurtosis. Its application 
requirements (linearity, multivariate normality, absence of outliers) were checked. More specifically, linearity was 
assessed by inspection of the inter-correlations matrix for evidence of relationship among the items within each 
factor and Mardia's coefficients were used to evaluate multivariate normality with a check of the standardised 
residual values for the presence of outliers.

First, we applied CFA on each factor separately. We obtained detailed insight into the internal factor 
structure of the instrument. It also helped us to identify covariances between items' error terms and keep 
them strictly inside each factor. We consider this approach more logical and practical than covariances across 
factors because, in practice, there may be a need to work only with a part of the tool or only with one factor. 
Therefore, we consider it useful to present the CFA results for individual factors. After that, the overall fit was 
tested for three models. Model 1 assumes the existence of seven interrelated factors, each of which is satu-
rated with four items. This model is the closest to the original AMS-28 theoretical concept and it is also most 
supported by validation studies to date. The other two models reflect SDT in a modified form, but still retain 
its original logic. Model 2 assumes the existence of three factors, namely Intrinsic motivation (combination of 
factors F1–F3), Extrinsic motivation (combination of factors F4–F6) and Amotivation (F7). Model 3 combines 
Model 1 and Model 2 and assumes the existence of three factors, the first two of which are further divided 
into three sub-factors. A simplified visualisation of all models is in Figure S1. The model with the best model fit 
was used in further stages of the analysis.

Second, we realised CFA on different groups based on country, gender and age. Third, we realised MI testing 
for predefined groups mentioned above. To evaluate reliability, traditional Cronbach's α, as well as McDonald's 
ω, and Gutmann's λ6 including 95% confidence intervals were applied to the tool's individual factors, and at the 
same time, they were applied separately for compared groups of respondents. This approach was based on cur-
rent criticism of Cronbach's α and discussion on reliability measurements presented by Trizano-Hermosilla and 
Alvarado (2016) and Malkewitz et al. (2023).

The descriptive analysis was conducted in IBM SPSS 27.0. We used IBM SPSS AMOS 27.0 for the CFA, in-
cluding MI. JASP 0.16.2.0 was used for the calculation of reliability, because it enables the calculation of not only 
Cronbach's α, but also McDonald's ω and Gutmann's λ6.

6  | RESULTS

Descriptive statistics for all items of the tool can be found in Table S3. The means of all 28 items ranged from 
1.85 to 5.70 (on a scale of 1 to 7). The values of the standard deviations (SD) of all items ranged from 1.41 to 
1.95. The skewness and kurtosis of most items did not exceed the value of ±2 (Trochim & Donnelly, 2006), sug-
gesting acceptable data dispersion. Two items showed an increased level of kurtosis (I19 = 2.636; I26 = 2.438), 
both from factor F7 Amotivation. This result was caused by a very low level of agreement with these items 
(xI19 = 1.847, xI26 = 1.865). Both items and the factor were further re-examined for other quality indicators, as 
presented below.
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6.1 | Results of CFA and MI

Regarding the aims of our study, construct validity was evaluated using CFA. The application of this technique 
made it possible to assess not only the construct validity of the instrument, but also to contribute to the validation 
of the SDT, on the basis of which the instrument was created. Before application, assumptions for CFA using ML 
estimation were checked. Linearity was assessed using Pearson's correlations between items within each hypoth-
esised factor (see Table S4). The lowest correlation was recorded within the F2 factor between items I6 and I27 
(r = .284). With the use of visualisation through a scatter plot and interpolation with different curves, the linear 
relationship proved to be suitable here as well (R2 = .35 as in the case of the quadratic and cubic curves). The re-
quirement for multivariate normality was evaluated using Mardia's coefficients in IBM SPSS AMOS. Although this 
requirement was violated, its compliance appears debatable, and it should not have a major impact on the qual-
ity of the analysis based on ML when applied to larger datasets numbering hundreds of units (Finch et al., 1997; 
Kline, 2011). Mahalanobis distance was computed for the detection of outliers. A detailed examination of the 
results indicated the existence of outliers (n = 99; 5.7%). We decided to keep them in the data because they repre-
sent the natural variability of the investigated entity. Based on a discussion presented by Xia and Yang (2019), the 
comparative fit index (CFI), Tucker–Lewis index (TLI), and root mean square error of approximation (RMSEA) were 
applied to assess the model's goodness of fit. The cut-offs for the CFI and TLI indices were set at a value higher 
than 0.90, and the RMSEA cut-off point was set to an upper limit of 0.08, suggesting a reasonable and applicable 
model-data fit. Results of CFA and MI are further presented in three steps, which logically follow from each other.

Step 1 involved verifying the construct validity of individual factors and their modification, leading to the 
achievement of acceptable statistical as well as practical quality parameters. The modifications were judged and 
made to keep with the theory and maintain the original content validity of the tool. We have only intervened in 
covariances between items' error terms inside individual factors with a similar focus. These modifications were 
made in four factors, as shown in Table 2.

Looking at the CFA results for individual factors in Table S5, we see that all the factors meet all required criteria 
of the statistical quality parameters; most of them are close to perfect. However, this is partly due to the fact that 
the models of individual factors are simple and small. All factors of the model work independently so they can be 
applied and interpreted separately, which is important for the practical usage of the tool. It also means that they 
form a functional basis for a more complex model.

Step 1 also included the evaluation of the overall model fit for three hypothetical models defined above. 
Pearson correlations among all the tool's factors were inspected using Cohen's (1988) conventions for interpreting 

TA B L E  2 Covariances between items' error terms.

Factor Items Labels

F2 I6 + I27 I6: For the pleasure I experience while surpassing myself in my studies
I27: Because college (CEGEP) allows me to experience a personal 

satisfaction in my quest for excellence in my studies

F4 I3 + I10 I3: Because I think that a college (CEGEP) education will help me better 
prepare for the career I have chosen

I10: Because eventually it will enable me to enter the job market in a field 
that I like

F5 I14 + I21 I14: Because of the fact that when I succeed in college (CEGEP) I feel 
important

I21: To show myself that I am an intelligent person

F7 I5 + I12 I5: Honestly, I don't know; I really feel that I am wasting my time in school
I12: I once had good reasons for going to college (CEGEP); however, now 

I wonder whether I should continue
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their sizes (r = .1 small; r = .3 medium; r = .5 large). As shown in Table 3, the largest correlations are among F1, F2 and 
F3 (all factors regarding intrinsic motivation). Correlations among F4, F5 and F6 regarding extrinsic motivation are 
moderate to large. F1 to F6 correlate negatively with F7 (Amotivation); most of these correlations are moderate.

Correlation analysis indicated that considerations of the existence of three theoretical models (Model 1–
Model 3) analytically make sense. Therefore, we proceeded to verify them using CFA. The results are presented 
in Table 4 with visualisation included in Figure S1.

The model fit indicators clearly show that Model 1 meets the above requirements and best fits the data base 
(CFI = 0.933; TLI = 0.923; RMSEA = 0,059), so it can be applied as a basis for further analytical steps. A detailed 
visualisation of Model 1 is in Figure S2.

Step 2 included testing the default model in separate predefined groups of respondents. We distinguished 
four countries (Czechia, Slovakia, Serbia, Poland), two gender groups (women, men), and two age groups (ages 
18–29 representing a significant majority of younger participants in higher education, ages 30–64 years repre-
senting a relatively small group of so called non-traditional older participants). The results can be found in Table 5.

As shown in Table 5, the default model works well according to predefined statistical quality parameters in 
almost all subgroups of respondents. The default model in the Male subgroup is on the verge of acceptability 
due to the relatively small value of TLI (0.898), but its other parameters are acceptable. The default model in the 
Poland subgroup is weak in two parameters (CFI = 0.881, TLI = 0.861) and the values are relatively well below the 
acceptance limit. For this reason, the subgroup Poland was not included in the analysis of MI among countries in 
the next step, because here, the unsatisfactory results would show up again and would have a devaluing effect 
on the next stages of the analysis. At this point of the analysis, it was irrelevant to compare the model for Poland 
with other countries in terms of MI. Given the satisfactory results of other groups and in an effort to preserve the 
original content validity of the tool, it seemed logical to exclude Poland from further analyses. A separate in-depth 
analysis for Poland will be needed as part of a separate study.

Step 3 included evaluation of MI on three levels (Putnick & Bornstein, 2016; Xu & Tracey, 2017): configural (a 
qualitatively invariant measurement pattern of factors; loadings and intercepts freely estimated), metric (a quan-
titatively invariant measurement model of factors; loadings equal and intercepts freely estimated) and scalar (the 
invariant mean levels of item intercepts; loadings as well as intercepts equal across groups). The higher the level 

TA B L E  3 Pearson correlations among factors of the AMS-28.

Factor F2 F3 F4 F5 F6 F7

F1 .742** .798** .517** .264** .154** −.444**

F2 .729** .519** .504** .277** −.350**

F3 .434** .303** .160** −.296**

F4 .325** .569** −.406**

F5 .511** −.002

F6 −.048*

**Correlation is significant at the .01 level (2-tailed). *Correlation is significant at the .05 level (2-tailed).

TA B L E  4 Results of CFA for three hypothetical models of AMS-28.

Model No x2 df CFI TLI RMSEA

Model 1 (7 factors) 28 2248.068 325 0.933 0.923 0.059

Model 2 (3 factors) 28 5854.436 343 0.809 0.790 0.097

Model 3 (2 second-order factors and 7 factors) 28 3319.164 337 0.897 0.884 0.072

Abbreviations: CFI, comparative fit index; df, degrees of freedom; No, number of items; RMSEA, root mean square error 
of approximation; TLI, Tucker–Lewis index; x2, value of the chi-square test.
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10 of 19  |    KOČVAROVÁ et al.

of MI, the stricter the degree of conformity of the tested model across groups, and the higher the degree of their 
comparability. The results are shown in Table 6.

In line with Cheung and Rensvold (2002), the differences among the values of CFI were used to interpret 
the results (with values lower than 0.01 considered a sign of invariance). According to this rule, the instrument is 
measurement invariant among three countries up to the metric level, among two groups of gender up to the scalar 
level and among two groups of age up to the scalar level. Although the obtained results can be considered satis-
factory, we also addressed the question of how to increase the level of MI across countries from metric to scalar 
level. Comparison of parameter estimates of individual items among countries, as well as inspection of modifica-
tion indices and any partial changes to the model (intended to keep its original content validity) did not bring the 
required conclusion. We have also conducted this analysis for all possible pairs of the three countries included in 
MI analysis (Czechia and Slovakia, Czechia and Serbia, Slovakia and Serbia). All these combinations can be assumed 
to be measurement invariant on the metric level. The strongest result, which almost reached the scalar level of MI, 
was between Czechia and Slovakia. For complete results, see Table 7.

6.2 | Results of reliability

We have evaluated reliability of each factor separately in each of the compared groups (four countries, two gen-
ders, two age groups). The results for all groups can be found in Table S6. Overall, all factors of the instrument in 
all monitored groups show a satisfactory level of reliability (all coefficients above .7). In all groups, this limit is also 
met at the lower bound of the confidence interval, except for factors F4 and F7 in Poland, where the values are 
slightly below the acceptable level.

7  | DISCUSSION AND CONCLUSION

The results of our study identify new places on the world map where AMS-28 is functional and thus expand the 
space for its application with the possibility of international comparison of results. The tool appears functional in 

TA B L E  5 Results of CFA for the default model in separate groups.

Groups and subgroups n No x2 df CFI TLI RMSEA

Country

Czechia 514 28 968.491 325 0.933 0.922 0.062

Slovakia 511 28 876.127 325 0.936 0.926 0.058

Serbia 410 28 951.119 325 0.921 0.908 0.069

Poland 276 28 828.653 325 0.881 0.861 0.075

Gender

Female 1356 28 1887.105 325 0.932 0.921 0.060

Male 355 28 848.555 325 0.912 0.898 0.067

Age

18–29 years 1414 28 1977.875 325 0.930 0.919 0.060

30–64 years 297 28 2248.068 325 0.933 0.923 0.059

Note: Subgroups are sorted in descending order of statistical model quality parameters.
Abbreviations: CFI, comparative fit index; df, degrees of freedom; n, sample size of each group; No, number of items; 
RMSEA, root mean square error of approximation; TLI, Tucker–Lewis index; x2, value of the chi-square test.
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time (it has been used for 30 years), in space (Anglophone and Hispanophone countries, as well as Greece) and in 
its various language mutations. In the studies cited here so far, the evidence supporting the seven-factor concept 
of this instrument with the use of CFA prevails. However, the studies also contain various limits that must be taken 
into account (limited representativeness and size of the tested samples, not fully filled model fit parameters, etc.). 
Considering how long and how widely the tool appears to be functional, we are convinced that it is a high-quality, 
multi-validated and consistent construct.

Concerning the primary aim of this unique cross-cultural study, we state that under the conditions of the 
implementation of our study on a convenient sample, the AMS-28 meets the commonly observed requirements 
for construct validity and reliability for learners outside Anglophone (Cokley, 2015; Fairchild et al., 2005) and 
Hispanophone countries (Núñez et al., 2010, 2005; Stover et al., 2012). Therefore, it can potentially be applied 
in other Eastern European countries (e.g., Hungary, Latvia, or Romania). Our results strongly correspond to the 
theoretical basis of SDT (Deci & Ryan, 2017; Ryan & Deci, 2000; Vallerand et al., 1993, 1994). SDT, the AMS-28 
research instrument, and our current empirical evidence from selected Eastern European countries are consistent.

From the point of view of the international research team participating in this study, there was no modification 
of the instrument that would affect its original structure and content validity as well as reliability, including four 
language permutations of the instrument. Our results did not lead to any modification of the focus, number, or 
structure of the items, nor the focus, number, or structure of the factors of AMS-28. We have found that the tool 
is robust in its application as a whole, as well as in the case of all individual factors. This finding strongly but not 
unconditionally supports the frequently discussed assumption of SDT that the structure of motivation is culturally 
invariant (Ryan & Deci, 2019). We have identified the largest correlations between factors representing intrinsic 
motivations (F1–F3), while the correlations among factors representing extrinsic motivation (F4–F6) were moder-
ate to large. This result corresponds with the assumption of a more heterogenous structure of extrinsic motivation 
(Ryan & Deci, 2000). Hand in hand with the theory, there are also negative correlations of F7 (Amotivation) with 
all other factors (Vallerand et al., 1992). At least in the Eastern European context, the motives of adult learners 
mostly correspond to the central arguments of SDT.

However, it should be recalled that our study includes Poland, for which the default model is not entirely ap-
propriate. This could be caused by two interconnected reasons: (1) given that adults in Poland generally hold more 
conservative values (Inglehart et al., 2004), their perception of academic motivation may distinctly differ. They 
might view their involvement in higher education more as a duty or traditional obligation, which could affect their 
recognition of various intrinsic motivations as being less relevant; (2) this difference in perception might be further 
accentuated by the specific composition of the Polish sample, which predominantly consists of women, who are 
generally more conservative (Inglehart et al., 2004), setting it apart from the samples in the other three countries.

To increase the comparability of international results obtained with the use of the AMS-28, one possibility is 
proceeding to a modification of the tool in the sense of reducing items or factors, or merging factors, because 
a simpler model could possibly suit a wider range of groups. However, this modification should not lead to a 
deviation from the original theory, which according to our results appears to be functional among most coun-
tries. Another way might be based on the application of so-called anchoring vignettes (for more, see Vonkova 
et al., 2018).

Our analysis of the tool's measurement invariance led to a predominantly satisfactory result. The tool is mea-
surement invariant according to both gender and age up to the scalar level. At this level, it practically allows multi-
group comparisons of latent constructs (e.g., t-tests or ANOVA). Applied to three countries (Poland was excluded 
from this analysis due to the insufficient quality of the default model), the tool is measurement invariant up to the 
metric level that allows researchers to substantiate multi-group comparisons of factor variances and covariances. 
Only the combination of two countries, Czechia and Slovakia, almost reached the scalar level. This result is not 
surprising because these two countries are very close from the perspective of history (they were part of one state 
from 1918 to 1993, with an interruption during World War II), geography (they are neighbouring countries), and 
language (their languages are very similar).
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7.1 | Limitations and directions for future research

Although the original intention was to create four national quota samples representative in terms of gender and 
level of education attended, due to technical complications and low response rate (probably because of the es-
calating wave of the coronavirus pandemic), it was essential to provide a convenient sample. It is usually recom-
mended to apply CFA to representative samples from the population as a confirmatory technique. However, it is 
often applied to convenient or intentional (and thus differently deviated) samples (Decius et al., 2022; Gjesfjeld 
et al., 2008; Grassi-Oliveira et al., 2014; Lietz et al., 2011; Yan & Lyndon, 2021). The collection of data during the 
pandemic period could also have caused a certain shift in the results due to the specific situation of the persons 
examined (as discussed by Fridkin et al., 2023). However, our results do not suggest this.

The relatively small size of our sample played its role in our analytical approach, since we decided to work with 
groups of gender and age only within the sample as a whole (n = 1711), not within each country separately. The 
smallest sample was gathered in Poland (n = 276), but it meets the basic sample size recommendations when im-
plementing CFA—a sample size over 200 with fewer than 40 items in the model and no missing data, as discussed 
by Kyriazos (2018).

Our analytical approach is strongly based on CFA, which is consistent with other current studies in this area 
(Akoto, 2014; Barkoukis et al., 2008; Bennett & Ananthram, 2022; Chong & Ahmed, 2012; Dremova et al., 2023; 
Esposito et al., 2022). However, it should be emphasised that this technique is applicable to assess the construct 
validity of instruments (not validity in the general sense). This study is not aimed at evaluating other types of 
validity. Other studies validating AMS-28 also refer to other types of validity; for example, Barkoukis et al. (2008) 
contain factorial, concurrent and predictive validity, and Fairchild et al. (2005) convergent and discriminant valid-
ity of AMS-28. In this context, it is also important to note, that there is no universal valid scale. Validity, as well as 
reliability, cannot be proven once and for all; it must be repeatedly evaluated. Each scale's validity is contingent on 
its intended uses and interpretations.

Future research should focus on the adaptation and validation of the AMS-28 in a wider socio-cultural context 
(other language mutations, other specific target groups, other educational settings). Based on our results, the con-
nection between SDT and AMS-28 appears to be theoretically strong and practically functional. However, further 
attention should be paid to broader aspects of validity as well as MI across different cultural groups in order to 
be able to minimise measurement errors in their comparisons. In higher education, this is relevant, for example, in 
study programmes conferred by two or more accredited institutions from different countries.

Results of AMS-28, in practice, can help to provide suitable individual study plans, or to early identify those, 
who (despite satisfactory results) are considering dropping out. Aggregated results can help to identify clusters of 
students showing similar types of motivation and their possible evolution over time. We consider it appropriate 
to apply AMS-28 simultaneously with other tools created and validated for the purposes of student counselling as 
well as quality evaluation in higher education, for example, Student engagement scale (Tadesse et al., 2018), which 
can lead to a positive synergistic effect.
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