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Abstract

Introduction: Mastery motivation is a psychological force that stimulates individuals to con-
centrate and persistently work towards solving a problem or mastering a relatively challenging
skill. This study aimed to determine the validity and reliability of the Persian version of the
Dimensions of Mastery Questionnaire (DMQ 18 Infant Version).

Methods: After obtaining a license from the developer of the DMQ-18 test to develop a
Persian version, the method recommended by the International Commission Tests was used
to ensure semantic, cultural, and conceptual consistency. A retest was administered to 43 par-
ents after two weeks to measure test reliability. Structural validity was assessed through con-
firmatory factor analysis using AMOS software. Reliability was evaluated using internal con-
sistency (Cronbach's alpha) and intra-class correlation coefficient ICC).

Results: The study included 111 parents (99 mothers and 12 fathers). Confirmatory factor
analysis indicated good validity and fit, with seven subscales of mastery motivation showing
optimal factor loads (0.48-0.65). Non-significant questions were excluded from the analysis.

The total score's Cronbach's alpha coefficient was 0.92, indicating high reliability. Internal
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consistency was acceptable for all subscales (over 0.70), except for mastery pleasure (ICC 0.55,
P=0.007). Fit indices showed good model fit: 2/df, RMSEA, CFI, and NFI were all within
acceptable ranges.

Discussion: The Persian version of the DMQ-18 Infant Version is a reliable and valid tool
for assessing infant mastery motivation. When used alongside other developmental assess-
ments and clinical observations, it can provide clinicians with a comprehensive understanding
of an infant's developmental progress, helping to ensure appropriate interventions are imple-

mented if necessary.

Take-home message: The Persian version of the Dimensions of Mastery Questionnaire
(DMQ 18, Infant Version) is reliable and valid for assessing mastery motivation in infants,
providing a valuable tool for monitoring and intervening in their development.

Keywords: DMQ 18; children; early childhood assessment behavior; infant development;

mastery motivation; psychometrics; Persian version; reliability; validity.

INTRODUCTION

The ecatly years of a child's life are critical, as children rapidly grow cognitively, emotionally, and physically during this
period [1]. A key aspect of their development is intrinsic motivation, referred to as mastery motivation in early childhood
[2]. Mastery motivation stimulates individuals to persistently work towards solving a problem or mastering a challenging skill
[3-5]. This force depends on a child's perseverance and enjoyment while mastering a skill rather than merely completing the
task or achieving the desired goal [6,7]. Mastery motivation remains relatively stable in young children and is crucial for
academic success, predicting future academic and social achievements even after controlling for IQ and parents' education
[8-10].

Mastery motivation drives a child's desire to explore and master their environment, impacting cognitive, social, and
emotional development [11]. It aids in developing social relationships, enhancing physical activities, and coping with
environmental challenges [12]. Research indicates that eatly mastery motivation predicts later success in school and
adulthood [13,14]. Evidence suggests mastery motivation can forecast future skills in typically developing children and those
with developmental disabilities [15,10].

Given mastery motivation's vital role, identifying eartly childhood deficiencies and developing appropriate interventions
are essential. Reliable and valid tools to assess mastery motivation are necessary. The DMQ18 questionnaire is the latest
version of this tool. While previous versions of the questionnaire have been translated into Persian, the infant version had
not been adapted until now. This study aims to fill that gap by determining the validity and reliability of the Persian version
of the DMQ18 Infant Version, thereby providing a valuable tool for assessing mastery motivation in Persian-speaking
populations.

METHODS
Study participants

The sample was recruited from families attending well-child medical visit clinics in Tehran, Alborz, and Mazandaran
provinces. A total of 111 parents with healthy infants participated. Informed consent was obtained, and participants
completed the written questionnaire in the researcher's presence without receiving monetary compensation. Table 1
summarizes the demographic characteristics of the participants.

Translation and back translation
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Two independent translators, fluent in Persian and English, translated the original version into Persian. The translators
compared and agreed upon the translations, and a bilingual translator performed the back-translation. The developer
approved the final Persian version. Ten parents of children evaluated the questionnaire's formal, content, and cultural validity,
preserving 38 main items.

Research procedure

A retest was administered to 43 parents after two weeks to measure the test's reliability. Structural validity was obtained
through factor analysis using AMOS software. Reliability was assessed using two-way internal consistency (Cronbach's alpha)
and intra-class correlation coefficient ICC). Confirmatory factor analysis was used to assess construct validity, employing
various indices to evaluate model fit.

DMQ18 (Infant version)

The questionnaire consists of 38 items on a five-point Likert scale. It is divided into seven sections: Object-Oriented
Persistence, Gross Motor Persistence, Social Persistence with Adults, Social Persistence with Children, Mastery Pleasure,
Negative Reactions to Challenge-Frustration/Anger, and General Competence.

Ethical aspects

After obtaining a license from the developer of the DMQ18 test, we followed the International Commission Tests'
recommended method to ensure the Persian version's semantic, cultural, and conceptual consistency. This study was
approved by the Ethics Committee of the Mazandaran University of Medical Sciences IR MAZUMS.REC.1399.126).
RESULTS
Demographic characteristics

Of the 111 parents, 89.2% were mothers, and 11.8% were fathers. The mean age of the infants was 13.1£5.1 months,
and 53.2% were boys (Table 1).

Table 1. Child and parents' socio-demographic characteristics (n=111).

Variables N (%)

Gender

Boy 59 (53.2)

Girl 52 (46.8)

Relation

Father 12 (11.8)

Mother 99 (89.2)
Reliability

Table 2 shows ICCs and Cronbach's alpha for the subscales and total score. Cronbach's alpha values ranged from 0.64
to 0.79, indicating acceptable internal consistency for all subscales except for mastery pleasure ICC 0.55, P=0.007). Test-

retest reliability was acceptable for most subscales, with ICC values above 0.70, except for mastery pleasure.

Table 2. Cronbach’s alpha (N=111) and internal consistency (N=43) of the DMQ18 subscales and total.
DMQ18 Subscales Cronbach’s alpha  ICC (95% CI) P
Cognitive-Oriented Persistence 0.64 0.75 (0.72-0.89)  0.001
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DMQ18 Subscales Cronbach’s alpha  ICC (95% CI) P
Gross Motor Persistence 0.74 0.78 (0.75-0.88)  0.001
Social Persistence with Adults 0.68 0.71 (0.73-0.87)  0.001
Social Persistence with Children  0.75 0.73 (0.75-0.89)  0.001
Mastery Pleasure 0.75 0.55 (0.56-0.62)  0.007
Negative Reactions 0.74 0.71 (0.75-0.80)  0.001
General Competence 0.79 0.93 (0.86-0.96)  0.001
Total 0.92 0.80 (0.88-0.92)  0.001
Validity

Confirmatory factor analysis showed that all subscales had optimal factor loadings, confirming the questionnaire's

construct validity (Table 3).

Table 3. Load factors and significant level DMQ18 (Infant Version) questionnaire.

Subscale Item  Load Factor
Cognition-oriented Persistence 1 0.31%*
14 0.60*
17 0.35*%
23 0.63*
24 0.50*
29 0.45*
Gross Motor Persistence 3 0.66*
12 0.82*
26 0.59*
36 0.59*
38 0.42*
Social Persistence with Adults 8 0.47*
15 0.57*
19 0.50*
22 0.36*
33 0.56*
37 0.65*
Social Persistence with Children 6 0.62*
7 0.65*
25 0.60*
28 0.46*
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Subscale Item  Load Factor
32 0.41*
35 0.70*
Mastery Pleasure 2 0.42*
11 0.59*
18 0.76*
21 0.58*
30 0.62*
Negative Reactions-frustration/anger 5 0.48
9 0.74*
13 0.62*
16 0.64*
34 0.54*
General Competence 4 0.43%*
10 0.72%
20 0.64*
27 0.79*
31 0.63*
*P<0.05

The fit indices indicated a good level of model fit (Table 4).

Table 4. Load factor, significant level, and fit indices variable factor structure for DMQ18 (Infant Version).

Subscale Load Factor y2/df RMSEA CFI NFI P
Cognition-oriented Persistence 0.48 0.60 0.000 092 097  0.053
Gross Motor Persistence 0.62 2.98 0.1 092  0.89 0.015
Social Persistence with Adults 0.52 1.04 0.02 0.99  0.89 0.042
Social Persistence with Children 0.58 1.76 0.08 094 088  0.052
Mastery Pleasure 0.60 0.17 0.00 1 0.99 0.051
Negative Reactions-frustration/anger ~ 0.51 1.43 0.06 097 093 0.022
General Competence 0.65 1.08 0.02 099  0.96 0.034
DISCUSSION

The findings show that the Infant Motivation Questionnaire (DMQ18) is a reliable and valid measure for assessing infant

motivation. Confirmatory factor analysis demonstrated that all items were significant, indicating a good model fit. The high
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participation rate of mothers is consistent with previous research on parenting and child development, but the small number
of fathers may limit generalizability.

Several studies have supported the DMQ18's psychometric properties across vatious populations [4, 21-23, 26-28]. While
our study found good reliability and validity for the Infant Motivation Questionnaire, the sample size was relatively small,
which may limit the findings' generalizability. Additionally, only parents participated, limiting the range of perspectives.

Despite the low ICC for mastery pleasure, the high alpha for this scale is reassuring, as emotions are not expected to be
stable over time. The present study provides valuable insights into the DMQ18's use as a measure of infant motivation.
Further studies should investigate the tool's sensitivity, specificity, and generalizability of the findings to a broader population.

Several studies have investigated the psychometric properties of the Dimensions of Mastery Questionnaire (DMQ18) in
various populations, including children and adolescents [4, 23-25, 28]

The present study focused specifically on the Infant Motivation Questionnaire, a version of the DMQ designed for use
with infants. While the current study found that the Infant Motivation Questionnaire had good reliability and validity, it is
essential to note that the sample size was relatively small, which may limit the generalizability of the findings. Additionally,
the study only included parents as participants, which may limit the range of perspectives represented in the results.

Although the Mastery Pleasure ICC is low, the alpha for this scale is fine. Given that emotions are not expected to be
stable over time, the lower ICC is not truly troubling, given this high alpha and the small sample for test-retest.

Despite these limitations, the present study provides valuable insights into using the Infant Motivation Questionnaire to
measure infant motivation. The study's findings suggest that the questionnaire is a reliable and valid tool for assessing infant
motivation across multiple domains. This is particulatly important given motivation's critical role in eartly childhood
development and the potential impact that interventions targeting motivation may have on children's long-term outcomes.

Blasco et al. (2020) found that the DMQ18 had good internal consistency, with Cronbach's alpha coefficients ranging
from 0.69 to 0.84 for infants 6-10 months premature and full English term [29]. In addition, another study by Morgan et al.
(2017) found similar results for Spanish infants [19].

Saxton et al. (2020) found good internal consistency (0.87 — 0.84) in English and Spanish premature infants 18 to 20
months [30].

The DMQ18 had good construct validity, with confirmatory factor analysis supporting the questionnaire's seven-factor
structure. Their study is also in line with our research.

Strengths and limitations

This study contributes to the literature by providing evidence of the DMQ18's reliability and validity for infants. However,
the sample size was small, and the study did not assess concurrent or criterion validity. Additionally, data on discriminant
validity were not collected, and the sensitivity and specificity of the DMQ18 in predicting infant motivation outcomes were
not evaluated.

CONCLUSION

The present study provides evidence of the DMQ18's reliability and validity for assessing infant motivation. Further
research is needed to confirm these findings in larger and more diverse populations and to evaluate the tool's effectiveness
in predicting developmental outcomes. The DMQ-18 infant version, used with other developmental assessments and clinical

observations, can provide a comprehensive understanding of an infant's developmental progress.
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