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EDUCATIONAL PSYCHOLOGY & COUNSELLING | RESEARCH ARTICLE

Comparative study of Russian- and Romanian- 
speaking students’ mastery motivation in the 
Republic of Moldova
Marcela Calchei1*, Karen Caplovitz Barrett2, Stephen Amukune3 and Krisztián Józsa4

Abstract:  Recent empirical research has demonstrated the importance of mastery 
motivation in child development. Therefore, it is essential to have valid and reliable 
instruments to measure this variable. The Dimensions of Mastery Questionnaires 
(DMQ 18) was validated in English, Hungarian, Chinese and Spanish. In this article, 
we evaluate the psychometric properties of Romanian and Russian versions of DMQ 
18 that were piloted simultaneously. The study sample consisted of 315 fifth-grade 
students studying in Russian language schools or Romanian language schools. 
Reliability of these two versions was demonstrated by good internal consistency. 
Factor analysis that fits well the theoretical dimensions provided evidence of con
struct validity. Moreover, this publication presents a comparative ethnic study of 
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Russian- and Romanian-speaking school-aged students from the Republic of 
Moldova and highlights ethnic differences in mastery motivation as perceived by 
students.

Subjects: Educational Research; Middle School Education; Educational Psychology 

Keywords: Motivation; mastery motivation; dimensions of mastery questionnaire; 
measurement invariance; cross-ethnic study; measurement invariance

1. Introduction
Mastery motivation is a multifaceted, intrinsic, psychological drive that generates in a child the 
need to try to master a skill or solve a problem that is at least moderately challenging for them. If 
one is unmotivated to master challenging tasks, then one is unlikely to continue to work on them 
until one has mastered them; thus, mastery motivation would seem to be a prerequisite of 
competence development. Mastery motivation is multidimensional, in terms of the contexts in 
which it is displayed (e.g., home and school), in terms of the domains of development it encom
passes (Busch-Rossnagel & Morgan, 2013; Wang & Barrett, 2013), and in terms of two overarching 
aspects of mastery motivation (Barrett & Morgan, 1995).

The two overarching aspects of mastery motivation are the instrumental and affective/expres
sive aspects (Józsa & Barrett, 2018). Instrumental aspects are goal-oriented, focusing an individual 
on pursuing, controlling, and attempting to solve a problem or master a skill, task, or outcome. 
They include goal-directed persistence and inclination to control and/or have an impact on the 
environment. Affective/expressive aspects are the emotions produced while the individual is trying 
to solve a challenging problem or master a skill or task or immediately after mastering or failing to 
master it, which contribute to ongoing and future motivation. Affective aspects include mild-to- 
moderate positive and negative emotions that typically stimulate continued mastery attempts, 
such as pleasure, interest, and enthusiasm in trying to master challenging tasks, as well as mild 
frustration at perceived impediments to that mastery. In addition, affective mastery motivation 
includes emotions that may undermine mastery motivation, promoting withdrawal and giving up, 
such as sadness and shame at less successful mastery (Barrett & Morgan, 2018).

Although most people have some degree of mastery motivation, there are individual differences 
in level of mastery motivation. Individual differences in the instrumental aspect of mastery 
motivation involve how motivated a person is to persist physically or cognitively in solving a task 
of a moderate level of difficulty or mastery of a skill or ability. Regarding the expressive aspect, the 
primary indicator that has been used is task pleasure, but sometimes other emotions associated 
with efforts to master, such as anger, sadness, frustration, shame, are also measured. Finally, 
Barrett and Morgan (2018) identify three domains of instrumental aspect: (1) object mastery 
motivation, (2) social mastery motivation, and (3) gross motor mastery motivation.

Empirical studies of mastery motivation demonstrated that early development and display of 
mastery motivation predict cognitive and social competence development and achievement in 
school; hence, mastery motivation is treated as one of the predictors of school achievement and 
social life success (Józsa & Molnár, 2013; Józsa & Morgan, 2014). Therefore, mastery motivation is 
a crucial factor to assess and incorporate into children’s preschool evaluation (Shonkoff & Phillips,  
2000).

While mastery motivation theory shares the concept of mastery with other approaches to 
learning motivation such as achievement goal orientations, it conceptualizes mastery from 
a different perspective. The achievement goal theory theorizes that individuals adapt either 
a mastery goal or performance goal orientation to learning (Elliot & Murayama, 2008). The pursuit 
of mastery is regarded as being a core concept in both mastery motivation and achievement goal 
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theories, but in mastery motivation theory a person persists despite challenges/difficulties, 
whereas, in the achievement goal orientation approach, mastery-goal oriented children strive 
despite failure (Józsa & Barrett, 2018). Thus, mastery motivation theory focuses on mastering 
various challenging tasks and skills in any or all multiple mastery domains, rather than an overall 
orientation to keep striving despite failure.

Mastery motivation has been assessed in various cultural contexts, which enables research to 
investigate cultural and social contextual differences in mastery motivation and other variables 
that are correlated with mastery motivation. However, it is important to ascertain whether the 
questions in a questionnaire have comparable meaning and psychometric properties after they are 
translated into different languages. The present study provides data regarding this for the Russian 
and Romanian translations of the Adult-report DMQ.

2. Ethnic differences
There have been several studies of similarity and differences in mastery motivation between cultures 
(Józsa et al., 2020). However, to date, cross-cultural psychological studies on mastery motivation have 
operationalized culture as “country”, despite acknowledging cultural differences within countries 
(Keller, 2012). Moreover, since the majority of studies compared Asian and Western countries, any 
observed cultural differences were further overgeneralized to stem from differences in individualism/ 
collectivism of Asian versus Western countries and/or the specific structure of the educational system 
of each country. However, it was not possible to directly test hypotheses regarding the origins of any 
differences between countries. One exception to this was a study that examined cultural differences 
related to mastery motivation of preschool children in Taiwan (Taipei) and People’s Republic of China 
(Hangzhou) who share the same traditional Chinese culture (Morgan et al., 2013). The differences that 
were identified at that time were hypothesized to stem from PRC’s one-child policy, which might 
motivate parents to have higher expectations from their children. This explanation pointed to the 
possibility that cultural differences in mastery motivation are conditioned by country-specific political 
and educational systems, even when the cultural tradition of those countries is similar. However, to 
date, there is very little research on the impact of ethnicity within a country on mastery motivation, 
and to our knowledge none in countries beyond the U.S., where it is not possible to assume homo
geneity in school systems. Therefore, it is not clear whether observed differences are due to ethnic 
differences or differences in schools that serve children from different ethnic communities.

3. Context of the Republic of Moldova
The educational system of the Republic of Moldova is regulated by the Education Code of the 
Republic of Moldova and by the National Curriculum, with the latter being obligatory for all 
pre-university educational institutions. Children are enrolled in primary education (ISCED 1) 
at the age of seven, but in some cases, they can enter at the age of 6. This level lasts four 
years and is followed by five years of lower secondary/gymnasium education (ISCED 2). 
These two levels are compulsory for all children. Later, the students can choose between 
various types of ISCED 3 schools (lyceum education and—secondary technical and vocational 
education) and ISCED 5 institutions (post-secondary non-tertiary technical and vocational 
education and training).

The Republic of Moldova is an ethnically and linguistically diverse country where education is 
provided in Romanian and Russian languages. A total of 76.31% of the schools (ISCED 1,2) are 
schools that provide instruction in the Romanian language, 17.54% are Russian language schools, 
5.74% are mixed schools where education is offered both in Romanian and Russian, and 0.4% of 
schools are immersion schools. Thus, 76.17% of the Moldovan students study in a single language, 
Romanian, and 16.66% study in a single language, Russian. The students from these two types of 
schools are the target population for the present study.

There is little systematic research on the differences between these two types of educa
tional institutions at any level in the Republic of Moldova, most studies being carried out 
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based just on the native language of the researcher. But due to the fact that this country was 
part of the former USSR, it has some geopolitical and socioeconomic similarities with other 
countries from the former Soviet Union (Connolly, 2014), allowing us to predict some com
monalities in terms of discipline. Even after the disappearance of the USSR, obedience is 
valued as a socializing goal by Russian-speaking parents and educators in comparison with 
other cultures in the same country (Saar & Niglas, 2001; Tulviste et al., 2012). Considering this 
finding, there is a need to analyze potential differences between Russian-speaking and 
Romanian-speaking schools, to determine if any social, cultural and educational differences 
have an impact on the motivation of the individuals representing different cultures in this 
multicultural country.

4. Research AIMS
The main research aim of the present study focuses on the adaptation and testing of the 
Dimensions of Mastery Questionnaire (DMQ 18) into Russian and Romanian and analysis of the 
psychometric properties of these versions of student self-rated (Morgan et al., 2020). Moreover, 
the study aims at determining the differences in the perceptions of mastery motivation 
between fifth-grade Russian-speaking students and Romanian-speaking students in the 
Moldovan context.

5. Method

5.1. Participants
The research included 275 fifth-grade students receiving instruction either in Russian (162) or 
Romanian (113). The inclusion criterion that was used was that the students were enrolled in the 
relevant grade, i.e., fifth grade. The students were selected from schools that belonged to the 
same school district in the Republic of Moldova and were academically comparable based on the 
exam results that are made public every year.

5.2. Materials
The instrument used in the study is Dimensions of Mastery Questionnaire (DMQ 18) in Romanian 
and Russian languages. DMQ 18 consists of 7 scales and 41 five-level Likert items, each rated 
from not at all typical (1) to very typical (5). The instrumental aspect of mastery motivation 
contains four scales: Cognitive/Object Persistence (COP) (six items), Gross Motor Persistence 
(GMP) (five items), Social Persistence with Adults (SPA) (six items), and Social Persistence with 
Children (SPC) (six items). The expressive aspect of mastery motivation includes two scales: 
Mastery Pleasure (MP) (five items) and Negative Reactions to Challenge (NRC) (eight items). 
Finally, the General Competence scale (COM) (five items) measures the perceived ability to 
master a skill and is a measure of a potential influence on mastery motivation, rather than 
mastery motivation itself. The Negative Reactions to Challenge (NRC) scale is divided into two 
subscales: the frustration/anger subscale containing four items and the sadness/shame subscale 
consisting of a similar number of items.

The DMQ 18 includes 41 items with 5-point Likert scales ranging from 1 “not at all like me”- 
(child self-report) to 5 “exactly like me”. Example items for the self-report version include (scale in 
parenthesis):

I work on a new problem until I can do it (Cognitive Persistence)
I am pleased with myself when I finish something challenging (Mastery Pleasure)
I try to do well at athletic games (Gross Motor Persistence)
I am sad or ashamed when I do not accomplish a goal (Negative Responses to Challenge)
I try hard to make other kids feel better if they seem sad (Social Persistence with Children)
I try hard to interest adults in my activities (Social Persistence with Adults)
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5.3. Procedure
To ensure the comparability of the Russian and Romanian translations of the questionnaire, we 
adopted the back-translation approach to the adaptation and translation of DMQ-18 (for students 
and adults; Fajrianthi et al., 2020). A translator who has a strong command of all three languages 
(English-Russian-Romanian) and of psychology produced the translations from English into 
Russian and Romanian. The choice of a trilingual translator for the initial translation from 
English to both languages facilitated the creation of comparable versions across languages.

For the back-translation stage, we selected different translators for each language, Romanian 
and Russian, to provide the back translation of the instruments from Russian or Romanian into 
English. Next, back translations of the instruments were submitted to an expert in DMQ who 
evaluated DMQ18 back translations concerning content validity. At this stage, the expert estimated 
the degree to which the items within each variable measure what they were designed to. We 
received the feedback in an online session where each item was discussed in terms of its content 
validity and equivalence. As a result, more changes were administered in the Russian version 
based on the expert’s feedback.

We also received ethics approval from institutional review board of the university and permission 
to collect data from the relevant educational institutions. Parents/guardians were informed on the 
objectives of the study, and they had the opportunity a signed non-consent form. Data were 
collected by the researchers, who informed the students on the purpose of the research and 
data collection procedures. The data were collected using paper-and-pencil administration mode.

5.4. Data analysis
Given prior theoretical and empirical research on DMQ 18 that specified an expected factor 
stracture, we used the confirmatory approach to statistical analysis. Thus, first, a well-fitted 
baseline model of DMQ 18 was estimated for Romanian-speaking and Russian-speaking groups 
separately testing both correlated and second-order factor models that were used in previous 
studies on DMQ 18 (Amukune et al., 2021; Hwang et al., 2017). The purpose of this first stage was 
to determine whether or not the entire set of Moldovan data fit the predicted model (Hittner et al.,  
2018). NRC items are usually not included in DMQ 18 factor analyses when there are limited 
sample sizes, given that their relatively lower internal consistency besides COM items are usually 
not included because they do not measure mastery motivation (Józsa & Morgan, 2015).

Moreover, the factor loadings of all the items were assessed. The minimum CFA factor loading 
considered for the study was .500 (K. C. Barrett et al., 2020). The factor loadings were used in 
defining the baseline model for both groups and residual variance in the model covariance 
matrices. The goodness of fit was evaluated by assessing the CFI, TLI and RMSEA fit indexes. The 
cutoff values for an adequate fit are as follows: CFI and TLI >0.900, RMSEA and SRMR <0.08 (Hair 
et al., 2018). Composite reliability (CR) was used to assess the internal consistency separately for 
data from the Romanian-speaking sample and the Russian-speaking sample. CR is based on the 
factor loadings in CFA (Trizano-Hermosilla & Alvarado, 2016). Convergent validity was considered 
satisfactory if the CR values for all the variables in the scale were higher than .700 and the average 
variance extracted (AVE) was higher than .500. AVE values lower than .500 were considered 
acceptable when the convergent validity values were above .600 (Fornell & Larcker, 1981).

Having merged the data of the Romanian-speaking and Russian-speaking participants and 
established the baseline model, the configural invariance for both groups was simultaneously 
established (Yu & Shek, 2014). Finally, measurement equivalency across students’ language of 
instruction was conducted via multigroup CFA which provided further indication of construct 
validity revealing whether the measurement model structure was equivalent between groups 
with different characteristics (Putnick & Bornstein, 2016). Metric invariance was conducted to 
determine whether the constructs used in the DMQ18 were perceived the same in both groups, 
while scalar invariance was used to establish whether the latent means can be compared across 
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cultures (Hair et al., 2018). Partial invariance was considered for determining scalar invariance 
which is a prerequisite for comparisons between groups. A factor can be considered partially 
invariant if more than half of its items are invariant (Vandenberg & Lance, 2000). Invariance is 
demonstrated when comparisons of the models produce a ΔCFI < 0.01 and ΔRMSEA < 0.015 (Chen,  
2007).

The next step was to compare the latent means of the Romanian-speaking group with the 
Russian-speaking group as the measurement invariance allows for analysis of group differences. 
The partial scalar invariance model was used as the baseline to compare the latent means 
between groups. The critical ratio (CR) was used to estimate the latent mean differences. A CR 
value >1.96 indicates statistically significant difference in the latent means (Byrne, 2013). 
A positive CR value corresponds to a higher latent mean compared to the reference group. The 
data were analysed employing IBM SPSS Statistics 23.0 Amos 28.0.

6. Findings

6.1. Baseline testing model
Given that the factor structure of DMQ18 was empirically studied previously, CFA models were 
employed in assessing the factor structure for Romanian and Russian data. Two correlated factor 
models were used, and one second-order factor model was tested on that.

First, the correlated five-factor model, which contained 28 items, was tested on the Romanian- 
speaking group since it contained a smaller sample. The first results proved a poor model fit: χ2 

(113) = 478.232, p < .001, df = 337, CFI = .900, TLI = .888, RMSEA = .061, 90% CI [.048, .073], 
SRMR = .0704. A model modification was necessary. As the sample size was small, we did not 
examine the multivariate outliers. However, we examined the standardized factor loadings and 
residual variance in the model covariance matrices (Molt & Conroy, 2000). Item 30 from the MP 
scale was dropped as it performed the poorest among all the items with a factor loading of 0.515 
and it exceeded the criterion of ±2.000 of residual variance and it was associated with two items; 
therefore, it was dropped. The fit indices of the final baseline model were as follows: χ2 

(113) = 428.014, p < .001, df = 311, CFI = .914, TLI = .903 RMSEA = .058, 90% CI [.044, .071], 
SRMR = .0658 which indicated an acceptable fit. All factor and item loadings for this correlated 
five-factor model were significant (0.48–0.96, p < 0.01) with CR ranging from .861 to .931and AVE 
.496–.731 (Table A1). Next, based on the first-order five-factor model (27 items), the second- 
order factor model was tested. The results of fit indexes for this model did not fit the data as 
shown in Table 1.

Next, the same procedure was used for the data of the Russian-speaking students. Thus, the 
correlated five-factor model (that did not include item 30) was fit to the Russian-speaking data. 
The fit indices for the Russian group were as follows: χ2 (162) = 475.816, p < .001, df = 311, 
CFI = .924, TLI = .914, RMSEA = .057, 90% CI [.047, .067], SRMR = .0662, thereby indicating a good 
fit. We also examined the correlated five-factor model (that included item 30) on the Russian- 
speaking sample which produced the following fit indices: χ2 (162) = 500.431, p < .001, df = 337, 
CFI = .927, TLI = .918, RMSEA = .055, 90% CI [.045, .065], SRMR = .0651. The last second-order 
factor model provided acceptable fit indexes: χ2 (162) = 477.767, p < .001, df = 316, CFI = .925, 
TLI = .917, RMSEA = .056, 90% CI [.046, .066], SRMR = .0667. All the factor loading for the correlated 
five-factor model (27 items) ranged from .574 to .924, p < 0.01 with composite reliability of scale 
varying from .868 to .932. and AVE from .523 to .735 (Table A1).

Since for the Romanian data only model 2 correlated five-factor model 27 items had acceptable fit 
index values, this model was chosen to be the baseline model for the Romanian and Russian data. The 
model fit of the total sample was of the baseline model had also an acceptable fit χ2 (311) = 509.253, 
p < .001, df = 311, CFI = .942, TLI = .934, RMSEA = .048, 90% CI [.041, .056], SRMR = .0529.
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6.2. Measurement invariance analyses
Measurement invariance was conducted within the framework of multigroup CFA. This analysis 
entailed testing the goodness of fit of a series of increasingly restrictive CFA models and its 
purpose was to test factorial invariance across groups which will allow to compare the groups 
(Romanian and Russian) on the mastery motivation constructs.

As presented in Table 2, the configural invariance model among language groups yielded an 
acceptable fit to the data, χ2 (275) = 903.985, p < .001, df = 622, CFI = .920, RMSEA = .041, 90% CI 
[.035, .046], SRMR = .065. The next, more restrictive model which tested metric invariance also 
produced an acceptable model fit, χ2 (275) = 930.513, p < .001, df = 644, CFI = .919, RMSEA = .040, 
90% CI [.035, .046], SRMR = .069.

Finally, the scalar model was tested, but the results proved a statistical change in the fit of the 
model. Thus, we proceeded to test the partial scalar invariance model (Vandenberg & Lance, 2000). 
The intercepts of item 3 of GMP scale, item 1 from COP, items 22 and 33 of SPA and items 25 and 28 
of SPC were allowed to vary across the language groups. The model-fit results of the partial scalar 
invariance were χ2 (275) = 984.128, p < .001, df = 665, CFI = .919, RMSEA = .042, 90% CI [.036, .047], 
SRMR = .070. The change criteria ΔCFI and ΔRMSEA values met the recommended ones.

6.3. Cross-ethnic comparisons
In the quest for an improved understanding of cross-ethnic variations of mastery motivation in the 
Republic of Moldova, we conducted analyses to determine the differences in perception of the 
students of their mastery motivation using the DMQ18. Using the tested partial scalar invariance 
model across Romanian-speaking and Russian-speaking groups, the latent means across these 
two groups were compared. As shown in Table 3, there are no significant differences between the 

Table 1. Goodness-of-fit statistics for the CFA models of DMQ18
χ2 df p CFI TLI RMSEA SRMR

Romanian-speaking data

Model 1: correlated five- 
factor model, 28 items

478.232 337 <.001 .900 . 888 .061 .070

Model 2: correlated five- 
factor model, 27 items

428.014 311 <.001 .914 .903 .058 .065

Model 3: second-order factor 
model, 27 items

440.121 316 <.001 .909 .899 .059 .072

Russian-speaking data

Model 1: correlated five- 
factor model, 28 items

500.431 337 <.001 .927 .918 .055 .065

Model 2: correlated five- 
factor model, 27 items

475.816 311 <.001 .924 .914 .057 .066

Model 3: second-order factor 
model, 27 items

477.767 316 <.001 .925 .917 .056 .066

Table 2. Goodness-of-fit statistics of measurement invariance for the correlated five-factor 
first-order model of the DMQ18

χ2 df CFI RMSEA ΔCFI ΔRMSEA
Configural 
invariance

903.985 622 .920 .041

Metric 
invariance

930.513 644 .919 .040 .001 .001

Partial scalar 
invariance

984.128 665 .910 .042 .009 −.002
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latent means of COP, SPA, SPC and MP scales. But their latent mean comparison demonstrated that 
the Russian-speaking group 3.800 (1.148) had statistically significant lower GMP then the 
Romanian-speaking group 4.033 (.895) (CR = −1.388; p < .001; Cohen’s d = 1.052), indicating the 
greater tendency of Romanian-speaking children to persist on challenging physical activities, in 
comparison to Russian-speaking children.

7. Discussion
The DMQ18 has been used to assess dimensions of mastery motivation among school 
children and was used in various empirical studies, including cross-cultural studies aimed at 
researching education and human development (Hwang et al., 2017; Józsa et al., 2020). We 
conducted this study with the aim of adapting the DMQ to the Russian and Romanian 
languages, analyzing the psychometric properties of the Russian and Romanian versions of 
the DMQ-18 for school-aged students, and determining whether there were any differences 
between the two language groups at the level of reported mastery motivation domains. The 
instrument contains 41 items and seven subscales that measure six aspects of mastery 
motivation, as well as perceived competence.

In the current study, we tested as the baseline model the five-factor first-order and five- 
factor second-order factor model using CFA for the Romanian-speaking group and for the 
Russian-speaking group. This first stage of the study is a prerequisite for establishing the 
whole data baseline model that must fit separately the group data sets. In our study, we 
started with the Romanian-speaking data set as it was the smallest and the small sample size 
could have caused model fit issues. The result of the CFA analysis concluded that the model fit 
of the Romanian-speaking data set was acceptable with the deletion of item 30 from MP scale. 
The factor loading of this item was acceptable, above .500 but the residual variance was above 
the cutoff value of ±2 and was associated with two items. The five-factor first-order models 
test (with and without item 30) yielded an acceptable model fit for the Russian-speaking data. 
However, since the criterion for the baseline model establishment is to obtain acceptable 
model fit values for both groups, we selected model 2. The behaviour of item 30 in the 
Romanian-speaking data set cannot be explained by its correlation coefficient between the 
observed variable and the latent common factor as it met the cutoff value, but at the same 
time, it had a large amount of variance that remained unexplained by the other items. We 
believe that the main cause of this behaviour was the sample size of the Romanian-speaking 
data set, as in the Russian-speaking data set, its behaviour was acceptable both on the factor 
loading and residual variance analyses. Moreover, in the previous DMQ18 CFA analyses, all the 
items of the MP scales fit the five-factor model (Amukune et al., 2021; Morgan et al., 2017; 
Shaoli et al., 2019).

Measurement invariance is a compulsory condition for comparison of latent means in cross- 
cultural studies. This analysis is not common within mastery motivation research. It was used in 

Table 3. Latent means and differences in DMQ18 scales among two groups
DMQ18 scales Means (SD) CR d

Russian- 
speaking group

Romanian- 
speaking group

1. COP 3.557 (.838) 3.904 (.750) −3.500 .803

2. GMP 3.800 (1.148) 4.033 (.895) −1.388* 1.052

3. SPA 3.822 (.948) 3.792 (.814) 0.269 .89584

4. SPC 3.896 (.892) 3.792 (.813) −1.248 .84027

5. MP 4.461(.745) 4.544 (.595) −1.196 .68767

Note: CR = critical ratio, d = Cohen d. 
*p < .001. 
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few recent studies on a preschool sample (Hwang et al., 2017) and school-aged children (Wang et al.,  
2020) in across-country analysis. This is the first study in which measurement invariance is used to 
establish appropriateness of questionnaires using different languages to measure mastery motiva
tion within a single country. Thus, consistent with our hypothesis, the configural and metric invariance 
of the data set was achieved. This provided evidence that the first-order factor structure of the 
DMQ18 supported the inference that items and scales had equivalent meaning to participants across 
the Romanian- and Russian-speaking groups (configural invariance), and the items used to measure 
the underlying factors of the DMQ18 were equivalently associated with the latent variables for both 
ethnic groups (metric invariance). Partial scalar invariance was achieved which allowed a meaningful 
comparison of the latent means. The partial scalar invariance was achieved by relaxing six out of 27 
intercepts. On the SPA and SPC scale, two intercepts were relaxed and COP and GMP only one which 
met the most strict recommendations for partial invariance (Steinmetz, 2011). Partial measurement 
invariance findings indicate that a meaningful comparison of latent means of DMQ18 is valid and that 
there are differences between the Romanian-speaking and the Russian-speaking 5th grade students 
in terms of mastery motivation scales.

Finally, an important contribution of the present study is the investigation of ethnic differences 
in mastery motivation in a country where the educational system provides complete instruction in 
two different languages to fit the needs of most of the population. Thus, addressing the last aim of 
the present research related to the differences between the perceptions of mastery motivation of 
Russian-speaking students and Romanian-speaking students in the Moldovan context, we deter
mined that the 5th graders rate themselves similarly on the COP, SPC, SPA and MP scale. On the 
GMP scale, the Romanian-speaking students rated themselves significantly higher than the 
Russian-speaking students with a very large effect size.

When comparing the self-ratings of mastery motivation of the Russian and Romanian- 
speaking students only one difference was identified, on GMP, where the Romanian-speaking 
students rated themselves higher than the Russian-speaking students. These findings both 
support the comparability of the Russian and Romanian language versions of the DMQ18 and 
the similarity in perceived motivation across these ethnic groups in Moldova. This finding is in 
line with the results of cross-cultural comparisons of Hungarian-, Chinese-, and English- 
speaking school-aged children who determine a difference on the same scale on which the 
English and Hungarian-speaking students rated themselves statistically significantly higher 
than the Chinese-speaking students.

This study’s limitation to fifth grade students suggests the need to include cross-ethnic studies 
of mastery motivation at various stages of school evaluation to determine the possible impact of 
ethnicity at different ages and levels of schooling. Such results could inform interventions to 
support student’s mastery motivation and subsequently their academic achievement (Józsa & 
Barrett, 2018; Vansteenkiste et al., 2014). This is supported by the established evidence that 
mastery motivation is a predictor of school achievement (Hashmi et al., 2017; Józsa & Molnár,  
2013). However, it is also important to determine to what extent the ethnicity of the student and 
language of the educational system explain variation in mastery motivation within one educa
tional system (Józsa et al., 2020).

8. Limitations
The present study’s findings contribute to the understanding of mastery motivation of Russian- 
and Romanian-speaking fifth grade students in the Republic of Moldova. However, the results of 
this study should be considered with caution because there are several limitations related to the 
sampling. Although the sampling procedures included such criteria as schools using a single 
language of instruction, location in urban areas, and similar school size, the results might not 
generalize to understanding mastery motivation in rural areas of the Republic of Moldova, as the 
rural and small schools were excluded from the study.
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9. Conclusion
Results of the study of mastery motivation in the Republic of Moldova on subjects studying in 
school with Romanian language instruction and Russian language instruction contribute to the 
growing research on mastery motivation around the world, it establishes the research on motiva
tion on secondary school students in this country, and it highlights the issue of the role of ethnicity 
related to mastery motivation in an educational system that provides schooling to different 
languages (Hwang et al., 2017; Józsa et al., 2014).

The empirical analysis of the Russian and Romanian versions of the DMQ18 sets the path to 
advance longitudinal and complex research on mastery motivation in the Republic of Moldova to 
assess whether the development of mastery motivation follows established patterns in other 
countries. Moreover, having both Russian and Romanian versions enables further study of whether 
a homogeneous educational system of a country can override the ethnic values of an ethnicity, 
leveling their mastery motivation levels. If so, one might predict that similarities would be greater 
at older ages relative to younger ages, when children have less exposure to the school environ
ment. Much more research is needed regarding the role of the culture in child development and 
school achievement within the Moldovan educational system.

Acknowledgements
The authors would like to thank Stipendium Hungaricum 
Scholarship for supporting this study. We wish to express 
their appreciation for the methodological guidance of 
Professor Emeritus George A. Morgan, and for the assis
tance with instrument translations of Nicoleta Culava, 
Elizaveta Onofreiciuc and Alina Legcobit, and the students 
and teachers that participated in the present research.

Funding
This study was funded by the Scientific Foundations 
ofEducation Research Program of the Hungarian Academy of 
Sciences and by the ICTand Societal Challenges Competence 
Centre of the Humanities and Social SciencesCluster of the 
Centre of Excellence for Interdisciplinary Research, 
Developmentand Innovation of the University of Szeged. The 
authors are members of the NewTools and Techniques for 
Assessing Students Research Group.

Author details
Marcela Calchei1 

E-mail: calchei.marcela@edu.u-szeged.hu 
ORCID ID: http://orcid.org/0000-0002-8260-7222 
Karen Caplovitz Barrett2 

ORCID ID: http://orcid.org/0000-0003-2724-6361 
Stephen Amukune3 

ORCID ID: http://orcid.org/0000-0002-1020-0896 
Krisztián Józsa4 

ORCID ID: http://orcid.org/0000-0001-7174-5067 
1 Marcela Calchei University of Szeged, Doctoral School of 

Education, Szeged, Hungary. 
2 Colorado State University, Human Development & 

Family Studies, Fort Collins, CO, USA. 
3 MTA-MATE Early Childhood Research Group, Kaposvár, 

Hungary, Pwani University, School of Education, Kilifi, 
Kenya. 

4 University of Szeged, Institute of Education, Szeged, 
Hungary; Hungarian University of Agriculture and Life 
Sciences, Institute of Education, Kaposvár, Hungary. 

Author contributions
All authors listed have made a substantial, direct and 
intellectual contribution to the work, and approved it for 
publication.

Disclosure statement
No potential conflict of interest was reported by the author(s).

Institutional review board statement
The study was conducted according to the guidelines of 
the Declaration of Helsinki and approved by the 
Institutional Review Board of University of Szeged 
Doctoral School of Education (3/5 January 2018, 2018)

Citation information 
Cite this article as: Comparative study of Russian- and 
Romanian-speaking students’ mastery motivation in the 
Republic of Moldova, Marcela Calchei, Karen Caplovitz 
Barrett, Stephen Amukune & Krisztián Józsa, Cogent 
Education (2022), 9: 2143039.

References
Amukune, S., Calchei, M., & Józsa, K. (2021). Swahili ver

sion of the dimensions of mastery questionnaire: 
Adaptation and psychometric properties. Electronic 
Journal of Research in Educational Psychology, 19(55), 
625–650. https://doi.org/10.25115/EJREP.V19I55. 
3910

Barrett, K. C., & Morgan, G. A. (1995). Continuities and 
discontinuities in mastery motivation during infancy 
and toddlerhood: A conceptualization and review. In 
MacTurk, R. H., & Morgan, G. A. (Eds.), Mastery moti
vation: Origins, conceptualizations, and applications 
(pp. 57–93). Ablex Publishing.

Barrett, K. C., & Morgan, G. A. (2018). Mastery motivation: 
Retrospect, present, and future directions. In Elliot, A. 
J. (Ed.), Advances in motivation science (Vol. 5pp. 
1–39). Elsevier. https://doi.org/10.1016/bs.adms. 
2018.01.002

Barrett, K. C., Rahmawati, A., Józsa, K., Liao, H.-F., & 
Morgan, G. A. (2020). Evidence for the validity of the 
DMQ as a measure of children’s mastery motivation. 
In G. A. Morgan, H.-F. Liao, & K. Józsa (Eds.), 
Assessing mastery motivation in children using the 
Dimensions Of Mastery Questionnaire (DMQ) (pp. 
105–132). Szent István University.

Busch-Rossnagel, N. A., & Morgan, G. A. (2013). 
Introduction to the mastery motivation and self- 
regulation section. In K. Barrett, N. Fox, G. A. Morgan, 
D. Fidler, & L. Daunauer (Eds.), Handbook of self- 
regulatory processes in development : New directions 
and international perspectives (pp. 247–264). Taylor & 
Francis, LLS. https://doi.org/10.1111/j.1542-734X. 
1980.0301_69.x

Calchei et al., Cogent Education (2022), 9: 2143039                                                                                                                                                       
https://doi.org/10.1080/2331186X.2022.2143039

Page 10 of 16

https://doi.org/10.25115/EJREP.V19I55.3910
https://doi.org/10.25115/EJREP.V19I55.3910
https://doi.org/10.1016/bs.adms.2018.01.002
https://doi.org/10.1016/bs.adms.2018.01.002
https://doi.org/10.1111/j.1542-734X.1980.0301_69.x
https://doi.org/10.1111/j.1542-734X.1980.0301_69.x


Byrne, B. M. (2013). Structural equation modeling with 
AMOS: Basic concepts, applications, and programming 
(3rd) ed.). Routledge. https://doi.org/10.4324/ 
9781410600219

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to 
lack of measurement invariance. Structural Equation 
Modeling, 14(3), 464–504. https://doi.org/10.1080/ 
10705510701301834

Connolly, R. (2014). The economic sources of social order 
development in post-socialist Eastern Europe. 
Routledge.

Elliot, A. J., & Murayama, K. (2008). On the measurement 
of achievement goals: Critique, illustration, and 
application. Journal of Educational Psychology, 100 
(3), 613–628. https://doi.org/10.1037/0022-0663.100. 
3.613

Fajrianthi, W., Amukune, J., Calchei, S. M., & Morgan, G. A. 
(2020). Best practices in translating and adapting 
DMQ 18 to other languages and cultures. In 
G. A. Morgan, H.-F. Liao, & K. Józsa (Eds.), Assessing 
mastery motivation in children using the Dimensions 
of Mastery Questionnaire (DMQ) (pp. 225–250). Szent 
István University.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural 
equation models with unobservable variables and 
measurement error. Journal of Marketing Research, 
18(1), 39–50. https://doi.org/10.2307/3151312

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. 
(2018). Multivariate data analysis (8th) ed.). 
Cengage.

Hashmi, S. I., Seok, B. C., & Halik, M. H. (2017). Enhancing 
persistence on mastery tasks among young pre
school children by implementing the “I can“ mastery 
motivation classroom program. Hungarian 
Educational Research Journal, 7(2), 127–141. https:// 
doi.org/10.14413/HERJ/7/2/8

Hittner, J. B., Swickert, R., Clayton Silver, N., Hevesi, K., & 
Kövi, Z. (2018). Examining the cross-national mea
surement invariance of the extended satisfaction 
with life scale in the United States and Hungary. 
Applied Research in Quality of Life, 13(3), 527–544. 
https://doi.org/10.1007/s11482-017-9542-7

Hwang, A. W., Wang, J., Józsa, K., Wang, P.-J., Lio, H.-F., & 
Morgan, G. A. (2017). Cross cultural invariance and 
comparisons of Hungarian-, Chinese-, and 
English-speaking preschool children leading to the 
revised Dimensions of Mastery Questionnaire (DMQ 
18). Hungarian Educational Research Journal, 7(2), 
32–47. https://doi.org/10.14413/HERJ/7/2/3

Józsa, K., & Barrett, K. C. (2018). Affective and social 
mastery motivation in preschool as predictors of 
early school success: A longitudinal study. Early 
Childhood Research Quarterly, 45, 81–92. https://doi. 
org/10.1016/j.ecresq.2018.05.007

Józsa, K., Barrett, K. C., Amukune, S., Calchei, M., 
Masoud, G., Hashmi, S. I., Podráczky, J., Nyitrai, Á., & 
Wang, J. (2020). Implications of the DMQ for educa
tion and human development: Culture, age and 
school performance. In G. A. Morgan, H.-F. Liao, & 
K. Józsa (Eds.), Assessing mastery motivation in chil
dren using the Dimensions of Mastery Questionnaire 
(DMQ) (pp. 132–157). Szent István University.

Józsa, K., & Molnár, É. (2013). The relationship between 
mastery motivation, self-regulated learning, and 
school success: A Hungarian and wider European 
perspective. In K. C. Barrett, N. Fox, G. A. Morgan, 
D. J. Fidler, & L. A. Daunhauer (Eds.), Handbook of 
self-regulatory processes in development: New direc
tions and international perspectives (pp. 265–304). 
Psychology Press. https://doi.org/10.4324/ 
9780203080719.ch13

Józsa, K., & Morgan, G. A. (2014). Developmental changes 
in cognitive persistence and academic achievement 
between grade 4 and grade 8. European Journal of 
Psychology of Education, 29(3), 521–535. https://doi. 
org/10.1007/s10212-014-0211-z

Józsa, K., & Morgan, G. A. (2015). An improved measure of 
mastery motivation: Reliability and validity of the 
Dimensions of Mastery Questionnaire (DMQ 18) for 
preschool children. Hungarian Educational Research 
Journal, 5(4), 87–103. https://doi.org/10.14413/ 
herj2015.04.08

Józsa, K., Wang, J., Barrett, K. C., & Morgan, G. A. (2014). 
Age and cultural differences in self-perceptions of 
mastery motivation and competence in American, 
Chinese, and Hungarian school age children. Child 
Development Research, 2014, 1–16. https://doi.org/ 
10.1155/2014/803061

Keller, H. (2012). Cross-cultural psychology: Taking peo
ple, contexts, and situations seriously. In J. Valsiner 
(Ed.), The oxford handbook of culture and psychology 
(pp. 116–237). Oxford University Press. https://doi. 
org/10.1093/oxfordhb/9780195396430.013.0007

Molt, R. W., & Conroy, D. E. (2000). Validity and factorial 
invariance of the social physique anxiety scale. 
Psychobiology and Social Sciences, 32(5), 1007–1017. 
www.midss.ie

Morgan, G. A., Liao, H.-F., & Józsa, K. (Eds.). (2020). 
Assessing mastery motivation in children using the 
Dimensions of Mastery Questionnaire (DMQ). Szent 
Ist-ván Egyetem.

Morgan, G. A., Liao, H.-F., Nyitrai, Á., Huang, S.-Y., Wang, P.-J., 
Blasco, P. M., Ramakrishnan, J., & Józsa, K. (2017). The 
revised Dimensions of Mastery Questionnaire (DMQ 18) 
for infants and preschool children with and without 
risks or delays in Hungary, Taiwan and the US. 
Hungarian Educational Research Journal, 7(2), 48–67. 
https://doi.org/10.14413/HERJ/7/2/4

Morgan, G. A., Wang, J., Liao, H.-F., & Xu, Q. (2013). Using the 
Dimensions of Mastery Questionnaire (DMQ) to assess 
mastery motivation of English- and Chinese-speaking 
children psychometrics and implications for self- 
regulation. In K. Barrett, N. Fox, G. A. Morgan, D. Fidler, & 
L. Daunauer (Eds.), Handbook of self-regulatory pro
cesses in development: New directions and international 
perspectives (pp. 305–335). Taylor & Francis, LLS.

Putnick, D. L., & Bornstein, M. H. (2016). Measurement 
invariance conventions and reporting: The state of 
the art and future directions for psychological 
research. Developmental Review, 41, 71–90. https:// 
doi.org/10.1016/j.dr.2016.06.004

Saar, A., & Niglas, K. (2001). Estonian and Russian par
ental attitudes to childrearing and play. Early Child 
Development and Care, 168(1), 37–41. https://doi.org/ 
10.1080/0300443011680103

Shaoli, S. S., Islam, S., Haque, S., & Islam, A. (2019). 
Validating the Bangla version of the Dimensions of 
Mastery Questionnaire (DMQ-18) for preschoolers. 
Asian Journal of Psychiatry, 44, 143–149. https://doi. 
org/10.1016/j.ajp.2019.07.044

Shonkoff, J. P., & Phillips, D. A. (Eds.), (2000). From neu
rons to neighborhoods: The science of early child
hood development. National Academy Press. https:// 
doi.org/10.17226/9824

Steinmetz, H. (2011). Estimation and comparison of latent 
means across cultures. In Davidov, E., Schmidt, P., & 
Billiet, J. (Eds.), Cross-cultural analysis: Methods and 
applications (pp. 85–116). Routledge/Taylor & Francis 
Group.

Trizano-Hermosilla, I., & Alvarado, J. M. (2016). Best 
alternatives to Cronbach’s alpha reliability in realistic 
conditions: Congeneric and asymmetrical 

Calchei et al., Cogent Education (2022), 9: 2143039                                                                                                                                                       
https://doi.org/10.1080/2331186X.2022.2143039                                                                                                                                                       

Page 11 of 16

https://doi.org/10.4324/9781410600219
https://doi.org/10.4324/9781410600219
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1037/0022-0663.100.3.613
https://doi.org/10.1037/0022-0663.100.3.613
https://doi.org/10.2307/3151312
https://doi.org/10.14413/HERJ/7/2/8
https://doi.org/10.14413/HERJ/7/2/8
https://doi.org/10.1007/s11482-017-9542-7
https://doi.org/10.14413/HERJ/7/2/3
https://doi.org/10.1016/j.ecresq.2018.05.007
https://doi.org/10.1016/j.ecresq.2018.05.007
https://doi.org/10.4324/9780203080719.ch13
https://doi.org/10.4324/9780203080719.ch13
https://doi.org/10.1007/s10212-014-0211-z
https://doi.org/10.1007/s10212-014-0211-z
https://doi.org/10.14413/herj2015.04.08
https://doi.org/10.14413/herj2015.04.08
https://doi.org/10.1155/2014/803061
https://doi.org/10.1155/2014/803061
https://doi.org/10.1093/oxfordhb/9780195396430.013.0007
https://doi.org/10.1093/oxfordhb/9780195396430.013.0007
http://www.midss.ie
https://doi.org/10.14413/HERJ/7/2/4
https://doi.org/10.1016/j.dr.2016.06.004
https://doi.org/10.1016/j.dr.2016.06.004
https://doi.org/10.1080/0300443011680103
https://doi.org/10.1080/0300443011680103
https://doi.org/10.1016/j.ajp.2019.07.044
https://doi.org/10.1016/j.ajp.2019.07.044
https://doi.org/10.17226/9824
https://doi.org/10.17226/9824


measurements. Frontiers in Psychology, 7, 769. 
https://doi.org/10.3389/fpsyg.2016.00769

Tulviste, T., Mizera, L., & Geer, B. D. (2012). Socialization 
values in stable and changing societies : A comparative 
study of Estonian, Swedish, and Russian Estonian 
mothers. Journal of Cross-Cultural Psychology, 43(3), 
480–497. https://doi.org/10.1177/0022022111401393

Vandenberg, R. J., & Lance, C. E. (2000). A review and synth
esis of the measurement invariance literature: 
Suggestions, practices, and recommendations for orga
nizational research. Organizational Research Methods, 3 
(1), 4–69. https://doi.org/10.1177/109442810031002

Vansteenkiste, M., Lens, W., Elliot, A. J., Soenens, B., & 
Mouratidis, A. (2014). Moving the achievement goal 
approach one step forward: Toward a systematic 
examination of the autonomous and controlled rea
sons underlying achievement goals. Educational 
Psychologist, 49(3), 153–174. https://doi.org/10.1080/ 
00461520.2014.928598

Wang, J., & Barrett, K. C. (2013). Mastery motivation and 
self-regulation during early childhood. In Barrett, K. 
C, Fox, N. A., Morgan, G. A., Fidler, D. J., & Daunhauer, 
L. A. (Eds.), Handbook of self-regulatory processes in 
development, new directions and international per
spectives (pp. 337–378). Routledge. https://doi.org/ 
10.4324/9780203080719.ch15

Wang, J., Hwang, A. W., Barrett, K. C., Wang, P.-J., & 
Morgan, G. A. (2020). Translation, use, and examina
tion of DMQ 17: Informing the development of DMQ 
18. In G. A. Morgan, H.-F. Liao, & K. Józsa (Eds.), 
Assessing mastery motivation in children using the 
Dimensions of Mastery Questionnaire (DMQ) (pp. 
45–64). Szent István University.

Yu, L., & Shek, D. T. L. (2014). Testing factorial invariance 
across groups: An illustration using AMOS. 
International Journal on Disability and Human 
Development, 13(2), 205–216. https://doi.org/10. 
1515/ijdhd-2014-0306

Calchei et al., Cogent Education (2022), 9: 2143039                                                                                                                                                       
https://doi.org/10.1080/2331186X.2022.2143039

Page 12 of 16

https://doi.org/10.3389/fpsyg.2016.00769
https://doi.org/10.1177/0022022111401393
https://doi.org/10.1177/109442810031002
https://doi.org/10.1080/00461520.2014.928598
https://doi.org/10.1080/00461520.2014.928598
https://doi.org/10.4324/9780203080719.ch15
https://doi.org/10.4324/9780203080719.ch15
https://doi.org/10.1515/ijdhd-2014-0306
https://doi.org/10.1515/ijdhd-2014-0306


Appendix

Table A1. Factor loadings of the items from DMQ-18 of the Russian and Romanian version of student self-rated CR and AVE
Russian Romanian

No Factor Factor 
Loading

CR AVE Factor 
Loading

CR AVE

Cognitive- 
Oriented 
Persistence

.868 .523 .890 .574

17 I try to figure 
out all the steps 
needed to solve 
a problem

.779 .684

40 I prefer to try 
challenging 
problems 
instead of easy 
ones

.582 .649

1 I work on a new 
problem until 
I can do it

.588 .760

14 I complete my 
schoolwork, 
even if it takes 
a long time

.696 .594

23 I work for a long 
time trying to 
do something 
challenging

.647 .728

29 I will work for 
a long time 
trying to solve 
a problem for 
school

.658 .715

Gross Motor 
Persistence

.932 .735 .931 .731

3 I try to do well 
at athletic 
games

.809 .837

36 I try hard to get 
better at sports

.924 .849

26 I repeat sports 
skills until I can 
do them well

.865 .838

12 I try to do well 
in physical 
activities even 
when they are 
challenging

.833 .834

38 I try hard to 
improve my 
ball-game skills

.656 .718

Social 
Persistence 
with Adults

.888 .569 .874 .539

(Continued)

Calchei et al., Cogent Education (2022), 9: 2143039                                                                                                                                                       
https://doi.org/10.1080/2331186X.2022.2143039                                                                                                                                                       

Page 13 of 16



Table A1. (Continued) 

Russian Romanian

No Factor Factor 
Loading

CR AVE Factor 
Loading

CR AVE

22 I try hard to get 
adults to 
understand me

.632 .647

19 I try to get 
adults to see 
my point of 
view

.574 .715

33 I try to find out 
what adults like 
and don’t like

.780 .778

15 I try hard to 
interest adults 
in my activities

.729 .676

37 I try hard to 
understand the 
feelings of 
adults

.734 .656

8 I often discuss 
things with 
adults

.640 .523

Social 
Persistence 
with Children

.891 .578 .855 .496

28 I try hard to 
make friends 
with other kids

.812 .619

25 I try hard to 
understand 
other children

.710 .557

6 I try hard to 
make other kids 
feel better if 
they seem sad

.663 .653

7 I try to say and 
do things to 
keep other kids 
interested

.599 .644

32 I try to get 
included when 
other kids are 
doing 
something

.774 .670

35 I try to keep 
things going 
when I am 
playing with 
other kids

.692 .688

Mastery 
Pleasure

.871 .628 .861 .609

2 I get excited 
when I figure 
something out

.672 .658

11 I get excited 
when I am 
successful

.808 .669

(Continued)
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Russian Romanian

No Factor Factor 
Loading

CR AVE Factor 
Loading

CR AVE

18 I am pleased 
when I solve 
a problem after 
working hard at 
it

.679 .638

21 I smile when 
I succeed at 
something 
I tried hard to 
do

.670 .810
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