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The aim of the study was to design and validate a research motivation scale for Peruvian university students (MoINV-U). Instrumental design study where a scale of 16 items distributed in two factors (willingness and interest) was designed and validated. A total of 2,249 university students (59.2% women) participated in the study. To analyze the evidence of content-based validity, Aiken’s V coefficient was used; for construct validity, confirmatory factor analysis was used, and reliability was studied through Cronbach’s alpha coefficient. The items received a favorable evaluation (Aiken’s V > 0.70). The goodness-of-fit indices were adequate (CFI = 0.959, TLI = 0.950 and RMSEA = 0.080), likewise, the correlation between factor 1 and 2 was significant (p < 0.05), evidence of validity was obtained based on the relationship with other variables with measures of academic self-efficacy and academic procrastination and the reliability was acceptable (α = 0.87; 95% CI = 0.86–0.88). The MoINV-U scale is a tool that presents evidence of validity and reliability for the sample of Peruvian university students.
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INTRODUCTION

After the outbreak of the COVID-19 pandemic, the generation of scientific knowledge as from the first weeks of 2020 began at an unprecedented accelerated rate (Zayas et al., 2020). This allowed for the development of vaccines and prevention strategies with which it was possible to reduce infection rates and deaths, even those by the new variants, in addition to reinvigorating the economy through technological innovation (Abreu-Hernández et al., 2020).

Despite this remarkable performance and the active participation of Latin American researchers during the health emergency, the existing gap between Latin American production and that of first world countries is still a pending matter (Chinchilla-Rodríguez et al., 2015); This is the case of Peru, especially, a country that is trying to boost its health scientific production (Mamani-Benito, 2021). Among the limiting factors, we can find scarce public and private investment in scientific-technological activities, a low number of professionals dedicated to research, and a lack of motivation to conduct research (Tan, 2021).

Regarding motivation study, there are various theories explaining the issue from multifarious perspectives (educational, work, and clinical, among others). This research is guided by the hypotheses raised by two theoretical models: First, the self-determination theory (SDT), which proposes the existence of two types of motivation (intrinsic and extrinsic) (Ommering et al., 2021), focusing its conceptualization toward the exploration of energy generated in human needs as well as the direction with regard to the processes giving sense to external and internal stimuli. This way, actions are oriented toward the satisfaction of needs (Stover et al., 2017). Second, Atkinson (1964) and McClelland (1985) achievement-based motivational theory, which proposes an action- and task-oriented model. In other words, it is based on creating an expectation of favorability as a consequence of achievement, maintaining persistence in the compensation of pending tasks, and creating initiatives in different contexts and problems. Thus, its conceptualization includes aspects from the SDT theory—that motivation is a process guiding efforts regarding persistence, direction, and intensity in the goals set by an individual (Robbins, 2004).

This is why this construct has an important connotation within the university environment, especially within research processes, in which the academic achievement motivation (Becerra and Morales, 2015) has proven to be an important variable at the moment of conducting scientific research, because carrying out projects, writing articles, and presenting results in field conferences requires an internal state that activates and guides the behavior of a person toward certain goals or purposes.

Thus, it is possible to infer that the purpose of forging graduates with a mindset oriented toward scientific production requires commitment and interest in the research practice from the very beginning of their university studies, where variables such as personality (Mamani-Benito and Apaza, 2019) and motivation play a determining role to achieve not only the promotion of student scientific production but also to expand this practice to the context of their professional development (Amgad et al., 2015).

At this point, considering the abovementioned theoretical aspects, the authors define research motivation as the inner state that activates, leads, and guides the interest and/or attitude of a student toward activities related to scientific research, giving rise to the impulse needed to have the determination and perseverance to achieve scientific production-related goals.

Nowadays, although several studies have addressed the study of motivational factors for research and the reasons to conduct research in Latin America (Ortuño-Soriano et al., 2013; Veytia and Contreras, 2018), detailed information on the validation process of the instruments employed is lacking. For example, there is no evidence gathered on dimensionality through factor analyses processes.

Meanwhile, Deemer et al. (2010) designed and validated an instrument in English to measure research motivation in professionals from different disciplines in the United States and Canada, obtaining evidence supporting a three-factor model: extrinsic motivation, intrinsic motivation, and failure avoidance. Their instrument was translated and adapted for its use with postgraduate students in China (Lili et al., 2012) and to measure research motivation in Iranian teachers (Hosseini and Bahrami, 2020) in addition to American students who were part of a doctorate program in psychology (Mayer, 2012).

The results of the psychometric analyses of these studies corroborated the existence of the three factors in the original version. However, the research conducted by Leech and Haug (2016), which aimed at proving whether the data collected from a sample of American university teachers fit the model described by Deemer et al. (2010), showed that a new four-factor model provides a better fit, considering the factors failure avoidance, intrinsic reward-satisfaction, intrinsic reward-happiness, and extrinsic reward.

Another measuring instrument that has an objective similar to that of this study is the one developed by Lin et al. (2014), who created an inventory to assess motivation to write research articles among Taiwanese postgraduate students. Its internal structure, explored through factor analysis techniques, is made up of five factors: interest value, usefulness value, cost, connectivity value, and ability self-concept. Although these instruments constitute valuable proposals that have received empirical support, their items focus on measuring research motivation in professionals or individuals who have already completed undergraduate programs, for whom aspects such as working cooperatively with researchers from other countries, achieving scientific accomplishments, or earning respect from their colleagues are relevant motivation indicators.

Thus, this study designs and validates a Research Motivation Scale for Peruvian University Students (MoINV-U, Spanish abbreviation).



MATERIALS AND METHODS


Design

The design is instrumental and cross-sectional, as the measurement scale was designed and validated considering the main psychometric properties (Ato et al., 2013).



Population and Sample

The target population included Peruvian undergraduate university students who were studying both at private and public universities—the latter is funded by the National Superintendency of University Education (SUNEDU, for its Spanish acronym), an entity ensuring quality conditions, including research, in Peruvian schools.

The study involved 2,249 Peruvian university students from the three regions of the country (Coast, Highlands, and Jungle); 1,332 were women (59.2%), whose ages ranged between 16 and 38 (Mean = 20.8 years; SD = 4.1) of whom 70.7% studied in private universities and 27.2% at the School of Health Sciences. These university students were selected through non-probability purposive sampling, and considered (1) being enrolled in any Peruvian university; (2) being undergraduate students, regardless the semester, school, or educational institution; and (3) having given their consent as inclusion criteria.



Instrument Design

The study was conducted in several stages. First, existing literature on this topic was reviewed using SciELO electronic bookshop, the Scopus database, and Google Scholar search engine. Second, indicators associated with theoretical aspects of motivation were collected, in this case, Kuhl’s SDT (1987) and Atkinson (1964) and McClelland (1985) achievement-based motivational theory, specifically, who agree that a motivational theory explores the will and interest observed during motivational processes. Third, research motivation was defined, followed by the fourth stage during which, after a thorough examination of the scientific literature, together with the experience of the present authors, eight indicators were proposed for the will factor (initiative and learning for the use of scientific databases, research methodology, information managers, scientific writing, involvement in research groups, writing styles, scientific article publishing process, and self-assessment of the potential of their own research ideas) and eight indicators were set for the interest factor (research training, prioritization of different tasks involving research, literature review, the researcher’s lifestyle, contribution to the scientific community, economic benefits arising from research, social problem solving, scientific production). Finally, 16 items were drafted (one per indicator), using a two-dimensional distribution: will and interest, with 5 point Likert-scale response options, values ranging from 1 (Completely disagree) to 5 (Completely agree). Following that, with the help of 10 experts (lecturers and researchers in the Health Sciences field), the survey was validated to define the clarity, relevance, and representativeness of the test content.

Likewise, to analyze the validity evidence based on the relationship with other variables, the Academic Self-Efficacy Scale in Peruvian University Students was used (ASESPUS, Spanish acronym; Domínguez and Villegas, 2012). It consists of nine items with four response options ranging from never to always. In this study, the internal consistency analysis showed adequate values [α = 0.92 (95% CI: 0.91–0.92)]. The Academic Procrastination Scale (APS; Busko, 1998) was also used in its validated and adapted version for the Peruvian university students (Domínguez and Villegas, 2014). This scale presents two dimensions, which are as follows: Activity procrastination (three items) and Academic self-regulation (nine items) with five response options on an ordinal Likert-type scale (1 = Never to 5 = Always). In this study, APS showed adequate internal consistency [α = 0.85 (95% CI: 0.83–0.86)]. For factor Academic self-regulation, α = 0.85 (95% CI: 0.83–0.86) and for Procrastination, α = 0.79 (95% CI: 0.77–0.80).



Procedure

The research was approved by the Ethics Committee of Universidad Peruana Unión under reference number 2021-CEUPeU-0037. Because of the restrictions due to the COVID-19 pandemic, an online form was generated through Google Forms. It was sent to university students through institutional mail and social networks. Before answering the questions, informed consent was obtained, and students were informed of the study goals, with the emphasis that participation was voluntary and anonymous.



Data Analysis

Data analysis was performed in stages. First, content-based validity was analyzed through Aiken’s V coefficient (with significant values ≥0.70) calculated with the scores assigned by the group of experts (Ventura-León, 2019). Second, a descriptive analysis of the variables was performed. Third, an exploratory factor analysis (EFA) was conducted after applying Bartlett’s test and the Kaiser–Meyer–Olkin coefficient (KMO); the unweighted least squares method with prominent oblique rotation and parallel analysis was used to determine the number of factors. Fourth, the confirmatory factor analysis (CFA) was performed, considering goodness-of-fit indices, that is, Chi-square (χ2), Tucker–Lewis index (TLI), the incremental fit index (CFI), with minimum values of 0.90 and recommended values greater than 0.95; RMSEA with a minimum value of 0.08 to less and optimum of 0.05 to less; SRMR with a minimum value of 0.08 to less and 0.06 to less as optimum. A reliability analysis was performed on the optimal factorial model using Cronbach’s alpha coefficient.

The descriptive analyses and EFA were carried out with the FACTOR Analysis 10.1 program, for CFA, the RStudio program and SPSS 26.0 to calculate reliability.




RESULTS

Table 1 shows the results of the evaluation of the 10 experts who analyzed the relevance, representativeness, and clarity of the MoINV-U scale items. It can be seen that the items received a favorable evaluation (V > 0.70). In terms of relevance, it is clear that items 2, 3, 5, 6, 7, and 13 are more important than the others (V = 1.00; 95% CI: 0.89–1.00). Items 1, 2, 3, 5, 6, 7, and 13 are the most representative ones (V = 1.00; 95% CI: 0.89–1.00), and item 10 is the clearest one (V = 1.00; 95% CI: 0.89–1.00). Moreover, it can be seen that all the values of the lower limit (Li) of the 95% CI are appropriate and all the values of the V coefficient were statistically significant. Thus, the MoINV-U scale reports evidence of content-based validity.


TABLE 1. Aiken’s V to analyze relevance, representativeness, and clarity of the MoINV-U scale items.
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Preliminary Analysis of the Items

Table 2 shows the descriptive statistics (mean, standard deviation, skewness, and kurtosis) of the 16 items of the MoINV-U scale. It is observed that item 15 presents the highest mean score (M = 3.61). The values of skewness and kurtosis do not exceed the range ±1.5 (Pérez and Medrano, 2010). Meanwhile, it can be seen that items 5 and 10 (I joined a research group (scientific organizations, projects, groups, and research seedbeds) to improve my research, and When a professor leaves a research project, I pay more attention to it than to the rest of the tasks) present communality lower than 0.30 and thus are not considered in EFA.


TABLE 2. Preliminary analysis of the items of the MoINV-U scale.
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Exploratory Factor Analysis

An EFA was performed after reviewing the Kaiser–Meyer–Olkin index (KMO = 0.927) and Bartlett’s test (11879.5; gl = 91; p = 0.000), which were significant. The unweighted least squares method with prominent oblique rotation was considered and parallel analysis was used for factor determination, which revealed that there are two factors underlying the 14 items. The rotated solution of the 14 items explains 51.99% of the total variance explained. Factor 1 (Will) explains 41.20% of the variance and Factor 2 (Interest) explains 10.78% of the variance. All items present saturations greater than 0.32 (Table 3).


TABLE 3. Exploratory factor analysis of the MoINV-U scale.

[image: Table 3]


Confirmatory Factor Analysis

Table 4 shows the CFA, which was used to verify the validity evidence. Moreover, in the internal structure of the MoINV-U scale, the results of the first original model showed adequate fit indices; however, the RMSEA was deficient. Therefore, through the index modification technique, item 11 was eliminated, obtaining a satisfactory two-dimensional factorial structure model. The fit indices show that the proposed model is adequate (χ2 = 1008.712; df = 64; p = 0.000; CFI = 0.959; TLI = 0.950; RMSEA = 0.080; SRMR < 0.05).


TABLE 4. Fit indices of the models evaluated by CFA of the study instrument.
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Validity Based on the Relation With Other Variables

Table 5 shows the calculation of the correlation coefficients between MoINV-U, ASESPUS, and APS. It was found that MoINV-U is directly and statistically significantly related to ASESPUS (r = 0.301, p < 0.01). Furthermore, E.M.I. is inversely and statistically significantly correlated with APS (r = −0.407, p < 0.01). In addition, they present a small effect size. The findings show evidence of concurrent validity.


TABLE 5. Means, standard deviations, and correlations between MoINV-U, ASESPUS, and APS scales.
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Reliability

The reliability of the scale was estimated with Cronbach’s α coefficient. An acceptable value was obtained for the general scale (α = 0.87; 95% CI = 0.86–0.88). Moreover, for the will factor (α = 0.79; 95% CI = 0.77–0.80) and for the interest factor (α = 0.85; 95% CI = 0.83–0.86), demonstrating that the scale scores are reliable.




DISCUSSION

The importance of teaching research in the university scenario highlights one of the main purposes of the university community, linked to the generation of valid scientific knowledge to solve current problems in societies. Additionally, the priority of the attention in training students has been increased by the regulations in force in the national context, which provide for the development of research proposals as a requirement to obtain academic and professional degrees.

It is in this context that it is necessary to study the variables involved in students’ research action, such as research motivation. Moreover, it is essential to undertake instrumental studies that allow having measurement tools in place to make valid and reliable assessments to address these variables. Thus, this study designs and validates a Research Motivation Scale for Peruvian university students (MoINV-U).

As for content-based validity, through the process of expert judgment, quantified by means of Aiken’s V coefficient, it is confirmed that the items developed are relevant and representative of the behavioral domain of the research motivation construct, obtaining appropriate values in the lower limit of the 95% CI. It is also clear that, according to the judges’ criteria, the items are sufficiently clear to be understood and answered by the study’s target population. Thus, it is shown that the MoINV-U scale reports evidence of content-based validity.

Regarding the validity based on internal structure, prior to the EFA, the communality of the items was evaluated, and it is necessary to eliminate items 5 [I enrolled in a research group (scientific organizations, projects, groups, and research seedbeds)] and 10 (When a professor leaves a research project, I pay more attention to it than to the rest of the tasks), for obtaining values lower than 0.30. This decision was considered after the content and responses to these items revealed that the responses aligned to the lower scores are not exclusive to subjects who present high levels of the measurement construct. Specifically, an affirmative response to item 5 would depend not only on the student’s motivation but also on the opportunities offered by the university of which the student takes advantage.

Then, EFA was performed, using the unweighted least squares method and prominent oblique rotation, and it revealed the existence of two factors underlying the MoINV-U scale items that together explain 51.98% of the common variance, with items with factor loadings above 0.32. A content analysis of the items of the first factor enabled it to be designated as “Will,” referring to the conscious decision to implement activities related to research, while the content analysis of the items of the second factor led to it being designated as “Interest,” considering the cognitive and effective orientation toward topics and tasks related to research. Additionally, CFA made it possible to evaluate the modification indexes of the items, a process through which the decision was made to eliminate item 11, resulting in a two-dimensional factor structure model with optimal fit indexes (χ2 = 1008.712; df = 64; p = 0.000; CFI = 0.959; TLI = 0.950; RMSEA = 0.080; SRMR < 0.05). Thus, the MoINV-U scale presents evidence of validity based on internal structure.

Next, EFA was conducted using the unweighted least squares method and Promin oblique rotation, showing the existence of two factors underlying the items of the MoINV-U scale. A content analysis of the first-factor items allowed establishing the Will denomination, making reference to the conscious decision making to launch research-related activities, whereas the content analysis of the second factor items defined it as Interest, considering the cognitive and affective guidance toward research-related themes and tasks. In addition, CFA allowed for the assessment of the modification indices of the items, a process by which a decision was made to remove item 11, as its errors correlated to the errors of several other items, thus threatening the model’s parsimony. This resulted in a 13-item two-dimensional factor model with optimal adjustment indices.

Even though the results of the dimensionality study on the MoINV-U scale could not be compared with findings from previous studies given its innovating nature, a more detailed analysis of the items and their correlation with the factors they belonged to allow us to identify similarities with factor structures found in other instruments from English-speaking countries. This is the case of the inventory created by Lin et al. (2014), in which one of the factors underlying the motivation construct to write research articles is interest, highlighting indicators related to the incentive and enthusiasm for research-related activities. Thus, the MoINV-U scale presents validity evidence based on the internal structure.

As for validity based on the relationship with other variables, a statistically significant positive relationship was found between the scores of the MoINV-U scale and the ASESPUS scale, which evaluates self-efficacy in the academic context. This finding is compatible with the results of previous research and current theory supporting the usefulness of self-efficacy in predicting motivational outcomes in academic contexts (Schunk, 1995; Husain, 2014). Furthermore, a statistically significant negative relationship was found between scores on the MoINV-U scale and the APS scale, which assesses academic procrastination. This result is consistent with the findings of previous studies corroborating that academic motivation negatively affects academic procrastination (Cerino, 2014; Cavusoglu and Karatas, 2015; Demir and Kutlu, 2018).

In addition, a statistically significant relationship was found in a negative direction between scores on the MoINV-U scale and the APS scale, which assesses academic procrastination. This result is consistent with the findings of previous studies corroborating that academic motivation negatively affects academic procrastination (Cerino, 2014; Cavusoglu and Karatas, 2015; Demir and Kutlu, 2018).

Finally, regarding the assessment of the reliability of the constructed instrument, the internal consistency perspective was adopted, obtaining acceptable indices, both for will and interest factors, thus obtaining acceptable indexes with Cronbach’s alpha values above 0.70, both for the will factor (α = 0.79; 95% CI = 0.77–0.80), and the interest factor (α = 0.85; 95% CI = 0.83–0.86). Therefore, it can be stated that the MoINV-U scale is an accurate measurement instrument. These results are not comparable with prior research yet; as no scale assessing similar constructs in Spanish-speaking countries targeted to university students has been reported, future studies may confirm the results obtained.

This study is not without limitations, the most important one being the lack of segmentation of the sample according to sociodemographic variables of relevance to the study of research motivation, such as sex, type of educational management, or area of training. Therefore, given the limitations reported, it is necessary to replicate this study with a sample of more diverse areas and education levels of university students to broaden the generalizability of the results. Furthermore, it is considered relevant to study the factorial invariance of the MoINV-U scale, according to variables of importance such as sex or area of training. However, we believe that these limitations do not invalidate the study findings, as it is a novel approach that allows us to have a valid and reliable measurement tool through which research motivation in university students is assessed in Latin America.

It is concluded that the MoINV-U scale is a tool that presents evidence of validity and reliability for the sample of Peruvian university students. The main contribution of this study is providing a useful measurement tool that allows the assessment of one of the variables that contributes to the understanding of the acquisition of research skills by university students.
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