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Abstract: The noticeable lack of knowledge among Spanish university students regarding the dis-
ciplinary content of research methodology is notable, despite the considerable potential benefits
for curriculum design. This study represents the initial phase of a project aimed at analysing and
ameliorating this deficiency. It sought to develop a scale to measure the attitudes of education stu-
dents towards the content of research methods. The psychometric properties were analysed using an
incidental sample of 447 students, of whom 87.9% were women and 12.1% were men, aged between
18 and 52 years. Of the total number of participants, 43.2% belonged to the Pedagogy Degree, 36.7%
to the Early Childhood Education Degree, and 20.1% to the Social Education Degree of the Faculty
of Educational Sciences of the University of Malaga. The instrument was developed based on the
ATSQ scale by Ordoriez et al. Both exploratory and confirmatory factor analyses were conducted to
assess its validity. The results demonstrate adequate psychometric properties and confirm a three-
dimensional model. This model encompasses measures pertaining to three factors: two emotional
(emotion— and emotion+) and one cognitive (estimated utility), facilitating the study of the students’
attitude towards the subjects of research methods. Furthermore, it provides arguments to consider
a second-order unidimensional model. This study concludes with a discussion on the concept of
attitudes towards research methods. Additionally, it identifies future challenges in measuring this
construct without linking it to teacher evaluation.

Keywords: attitudes; validity; reliability; factor analysis; research methods; education

1. Introduction and Objectives

This document introduces the initial phase of an ambitious research project, whose
primary objective is to explore and understand the perceptions of students enrolled in
education programs within the Spanish educational system regarding curricular contents
associated with research methodology in education. Through this understanding, the
project aims to identify and propose strategies for curricular improvement. This initial
phase focuses on the development and validation of a psychometric instrument designed
to capture the perceptions of Spanish students of education towards these methodological
contents. This methodical approach will not only identify specific areas for improvement
but also develop an empirical basis for future curricular interventions aimed at optimising
the teaching of research methodology in education programs.

Education and pedagogy faculties in Spain offer degrees that include subjects incor-
porating research methodology content. This content is endorsed by Organic Law 2/2006
of 3 May [1], amended by Organic Law 3/2020 [2], which places special emphasis on the
research dimension of teaching professionals, demanding a full research capability along-
side a complete teaching capacity. Compliance with this regulatory framework is achieved
through two main mechanisms: firstly, the integration of methodological instruction across
various of subjects within the syllabus; and secondly, the inclusion of dedicated subjects
focusing on research methodologies (RMs). Nonetheless, the regulatory latitude afforded
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by the Spanish university system permits each institution to tailor its academic programs
to its unique context within a rather flexible regulatory ambit. Consequently, it proves
challenging to articulate a comprehensive overview of the specific content distribution or
the overarching curriculum structure here. For detailed insights, consulting the websites of
the respective universities is advisable.

Including this content is not only nomologically justified but also fundamental, as it
equips future researchers with the necessary tools and techniques to conduct high-quality
research in the field of education [3].

It benefits not only those dedicated to research but also teaching itself. For instance,
McKenney and Schunn [4] argue that educational research can provide teachers with a solid
theoretical framework for curriculum design, so training in research can help teachers apply
this framework in practice. Similarly, previous authors concluded that teachers trained in
educational research have a deeper understanding of the teaching and learning process, are
able to implement research in their professional practice to enhance student performances,
and acquire a greater capacity for making informed, evidence-based decisions [5-7].

As a discipline, RM in education focuses on studying procedures for designing, imple-
menting, and analysing educational research [8]. As Fraenkel and Wallen [9] pointed out,
the goal of this discipline is to provide tools and techniques for conducting high-quality
research in education. Cohen et al. [8] expanded on this perspective, noting that it also aims
to develop skills and knowledge that enable educational researchers to conduct rigorous
and reliable research.

Research methodology in the social sciences (especially in education), in terms of
its disciplinary corpus, includes theoretical, procedural, and practical content on the
epistemological analysis of different paradigms, approaches, techniques, and research
instruments [10,11]. It also deals with the cognitive and social processes that occur during
the interpretation of research results to answer the posed research questions [12]. All of
this is with the intention of fostering a culture of evidence, so that educational decisions
are based on empirical research rather than intuition or unverified assumptions [13]. In
summary, the discipline of RM in education is fundamental for advancing educational
practice and theory, as it provides the necessary tools to conduct rigorous research and
address important questions in the field of education. Given this, a question that arises is
how education students perceive these contents and what attitude they have towards them,
as the studies consulted indicate that both the attitude and perception of academic content
are related to academic performance [14,15].

Although at an international level there is a notable corpus of research on the attitude
of university students towards scientific research [16-22], considerably fewer studies focus
on research methodology as an academic discipline.

Within the context of the Spanish educational system, there is a notable absence of
studies that specifically examine the perceptions of these students regarding research
methods in education. This gap in the literature highlights the need to direct research
attention towards understanding how methodological content is received and processed
by students, in order to address possible deficiencies and optimise the teaching of these
crucial competencies for future professional development (see [23]).

When conducting studies on student attitudes, the first challenge is to define the concept
of attitude itself [24]. One of the most cited approaches to attitudes is the three-dimensional
model by Rosenberg and Hovland [25], which has played a prominent role in studies on
attitudes towards statistics in both psychology and education students (e.g., [26-28]). From
this perspective, attitudes are predispositions to respond to certain stimuli with specific
cognitive, affective, and conative-behavioural responses.

Among the instruments used to measure attitudes towards statistics in university
students from social and legal sciences, notable are the Statistic Attitude Survey (SAS) by
Roberts and Bilderback [29], Attitudes Toward Statistics (ATS) by Wise [30], and the Survey
of Attitudes Toward Statistics (SATS) by Schau et al. [31]. In Spain, the Attitudes towards
Statistics Scale (EAE) by Auzmendi [26], which analyses five factors linked to attitude,
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utility, anxiety, confidence, liking, and motivation, has led to a prolific line of studies. Two
subsequent validation studies identified four factors [32,33]: certainty, importance, utility,
and desire to know. The Attitudes toward Statistics Questionnaire (ATSQ) by Ordoéiez
et al. [34], developed from the EAE [26] and the SATS [31], is also noteworthy. The ATSQ is
presented as an easily applicable tool, with initial validation studies identifying three latent
dimensions: positive emotions, negative emotions, and utility.

The aforementioned points establish a general framework for both current and future
research, summarised as follows:

e  Studies on the attitudes and perceptions of university students towards the subjects
they take help understand the development of the teaching and learning process,
facilitating curricular adaptation.

e Attitudes towards statistics content in social and legal sciences degrees have been
prolifically studied, leading to the development of specific scales for this purpose.

e  The attitude of students towards RM subjects as a holistic educational unit has not
been studied in the Spanish higher educational system.

Bearing all this in mind, this study aims to develop an instrument for measuring
education students’ attitudes towards RM content, encompassing issues related to the Phi-
losophy of Science, research procedures, data analysis, and the dissemination of scientific
findings, rather than merely focusing on statistics. The second objective is to analyse the
psychometric properties of this instrument. The goal of all of this is to be able to make an
initial assessment of the students of education in subsequent studies.

2. Methodology
2.1. Design and Participants

To achieve the proposed objectives, a psychometric design was conducted using a
nonprobabilistic incidental sample of 447 individuals. The sample consisted of university
students from various education science degrees: 43.20% from the Pedagogy Degree, 36.7%
from the Early Childhood Education Degree, and 20.1% from the Social Education Degree.
Of all participants, 87.9% were female and 12.1% male. The age range was between 18 and
52 years, with an average age of 21.4 years (SD = 3.80). The average age for women was
21.3 years (SD = 3.91), and for men it was 21.7 years (SD = 2.76). No first-year students
participated in the sample, ensuring that all participants had been exposed to research
methodology subjects.

2.2. Instrument
This study used an instrument comprising the following sections:

e  Sociodemographic questions: age, gender, family members with a similar degree, and
employment status. Academic questions of interest: degree program, year of study,
whether the degree was the first choice of access, overall satisfaction with the degree,
and general satisfaction with RM.

e Two items on positioning regarding RM. These two items were taken from Estrada
(2002) and used as external comparison criteria for the convergence and divergence of
measures.

e An adapted version of the ATSQ [34]. The original version of this questionnaire
(named CAHE in its original version in Spanish) consists of 16 items grouped into
three dimensions (see Appendix A). For this research, an adaptation was made, which
could be considered naive, as it simply involved changing the word “statistics” to
“research methods”.

The ATSQ was presented as a Likert scale with five response options for its items,
ranging from (1) strongly disagree to (2) disagree, (3) neither agree nor disagree, (4) agree,
and (5) strongly agree. A sixth option was added for respondents who did not know how to
answer (6 = I don’t know) to differentiate a lack of knowledge from a neutral position [35].
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Appendix A includes the psychometric characteristics of the ATSQ as reported by its
authors, to compare its results with those of the present study.

Firstly, the naive version of the ATSQ, henceforth referred to as the ATRMQ (Attitudes
towards Research Methods Questionnaire), was developed. The research team replaced
the word “statistics” from the original version with “research methods”. This seemingly
simplistic approach is founded on the epistemology of inductive reasoning by analogy,
premised on the notion that if two or more elements exhibit similarities in certain respects,
it is reasonable to infer that these similarities may extend to other, unexamined aspects.
Such a method has been shown to be particularly valuable in the scientific domain for
exploring and formulating theories and tools that build upon pre-existing knowledge.
In this context, Hill [36] delved into the significance of relevance and similarity in the
logical underpinnings of the analogy, proposing a semantic framework for assessing its
applicability. Similarly, Fisher [37] underscored the methodological significance of this
approach in structuring scientific inquiries. However, employing this strategy necessitates
the examination of certain psychometrically crucial aspects, such as a comprehensive
evaluation of the assumptions underlying psychometric techniques. This highlights the
necessity of scrutinising and validating these premises in new contexts, as well as analysing
the influence of latent variables [38,39]. To analyse the appropriateness of this version,
a group of three education teachers was asked to assess the semantic and grammatical
consistency of the items. They were also requested to evaluate the extent to which the items
covered the domain of dimensions linked to RM in education. These teachers have the
following profiles:

Teacher with 23 years of experience in RM and Diagnostics in Education.

Specialist in Early Intervention and Diagnostics in Education.

Teacher with 20 years of experience in Didactics and School Organisation, specialising
in inclusive education and with one six-year period of research.

Teacher with 30 years of experience in RM and Diagnostics in Education.

Specialist in Educational Diagnosis, with one six-year period of research.

The assessment of the consulted individuals was very positive, considering that the
items were well understood and optimally linked to the corresponding domain.

Once the instrument was developed, it was administered to the participating sample.
All data were collected throughout October and November of the first semester of the 2022—
2023 academic year, across different degrees of the Faculty of Educational Sciences (Degree
in Pedagogy, Degree in Early Childhood Education, and Degree in Social Education) at a
Spanish university.

The research project was undertaken with strict adherence to the ethical principles
delineated in the Declaration of Helsinki, encompassing a commitment to the dignity, rights,
safety, and well-being of all participants. Rigorous protocols were established to secure
informed consent, ensure privacy, and maintain confidentiality. Accordingly, permission to
administer the questionnaires was sought via email from teachers in the classrooms where
data collection occurred, detailing the research objectives and the nature of the information
being collected.

The survey was administered in person to all students, and at the start of each data
collection session, the research objectives were explained to the students, along with a brief
overview of the test. Informed consent was requested and provided, and the confidential
nature of the information gathered was communicated.

2.3. Data Analysis

In preparing the data for subsequent analysis, items 2 and 4, as well as items 5, §,
10, 13, 14, 15, 17, 18, 19, and 20 from the ATRMQ scale (see Appendix A), were reverse-
coded. Additionally, responses with the option “6—I don’t know” were removed from the
data matrix.

The data were divided into two subgroups or datasets to examine the psychometric
properties. One dataset was designated for exploratory analysis (70% of the cases) and
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the other for confirmatory analyses, ensuring a sufficiently large sample size (more than
150 cases and at least 5 cases per variable) as recommended by Pallant [40].

In the exploratory factor analysis (EFA), factorisation with an oblimin rotation was
carried out to identify the factorial structure of the scale and assess the coherence of
the items, taking into account that factors could be correlated through consultation with
literature notes, as advised by Carretero-Dios and Pérez [41]. A conservative criterion was
used, considering factor loadings below 0.40 as low [42,43].

For the retention of the number of factors, the optimised parallel analysis procedure
was used, which is considered more appropriate to avoid overfactorisation, which often
occurs with the Kaiser-Guttman criterion of eigenvalues greater than 1 [44]. Maximum
likelihood estimation (MLM) was used, which has been shown to perform well even under
non-normality conditions [45].

Subsequently, a confirmatory factor analysis (CFA) was conducted, based on the results
of the previous exploratory analysis and the structure identified by Ordoéfiez et al. [34] in
the ATSQ. To evaluate the goodness of fit of the models, the following measures were used:

e  The normalised robust Chi-square test (X?/d.f.), the absolute Chi-square index, and its
ratio to degrees of freedom, where values between 3 and 5 are considered acceptable
for a global fit.

e  The RMSEA (Root Mean Square Error of Approximation) parsimony statistic to assess
the residual matrix, which is considered acceptable with values below 0.08.

e The SRMR (Standardised Root Mean Square Residual) index, with a cut-off point of
0.08 or less recommended [46].

e  Standardised indices, the CFI (Comparative Fit Index) and TLI (Tucker-Lewis Index),
where values between 0.90 and 0.95 are considered acceptable. Values above 0.95 are
considered good [47]. The BIC (Bayesian Information Criterion) and the AIC (Akaike
Information Criterion) were used in model comparison, selecting the one with smaller
indices [48]. In the next phase, the reliability of the scale and subscales was calculated
using Cronbach’s alpha coefficient and McDonald’s omega.

Once the latent structure and consistency of measurement were confirmed, average
scores derived from each latent dimension were calculated. Subsequently, the correlation
of these scores with the criterion item scores was applied to obtain a measure of concurrent
and divergent validity.

Analyses were conducted using the R program [49] and Jamovi [50].

3. Results
3.1. Exploratory Factor Analysis (EFA)

The EFA was conducted on 70% of the sample cases (n = 267). To verify the appropri-
ateness of the EFA, the Kaiser-Meyer—-Olkin (KMO) measure was calculated, yielding a
value of 0.892. This value, along with Bartlett’s test of sphericity (X? = 1093; df = 120; p <
0.001), indicates that the EFA is suitable for the characteristics of the data collected from the
sample. Factor loadings are presented in Table 1.

Table 1. Factor Loadings.

Factor
Emotion—  Emotion+ Utility = Uniqueness

20. I'm afraid of research methods. 0.74079

15. Research methods are complicated subjects. 0.73455 0.548

10. Working with research methods makes me feel very nervous. 0.70037 0.403

8. .Wl'.len I face a research methods problem, I feel incapable of 0.67867 0455
thinking clearly.

18. I feel frustrated when doing research methods tests. 0.66143 0.476

13. I feel insecure when working on research methods problems. 0.64978 0.546

5. I'm not very good at research methods subjects. 0.47494 0.497
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Table 1. Cont.
Factor
Emotion—  Emotion+ Utility = Uniqueness

11. I don’t get upset when I have to work on research methods problems. 0.793

6. Using research methods is fun for me. 0.8558

7. 1 enjoy discussing research methods with others. 0.8314

9. Research methods are enjoyable and stimulating for me. 0.8072

12. I would like to have an occupation that requires the use of 0.5514 0.585
research methods.

14. Statistics are useless. 0.6492 0.509

17. Research methods are not useful for the common professional. 0.5659 0.687

19. I will not use research methods in my profession. 0.5218 0.485

16. Research methods are a requirement in my professional training. 0.4715 0.615
Explained Variance 22.6% 17.3% 10.8% 50.7%

Note. The “maximum likelihood” extraction method was used in combination with an “oblimin” rotation.

The model explains 50.7% of the total variance, with a BIC value of —301, a TLI of
0.993, and a Chi-square value of 79.2 (df = 75; p = 0.348). This structure aligns with that of
the original ATSQ (see [34]).

3.2. Confirmatory Factor Analysis (CFA)

The CFA was conducted on the ATRMQ structure to corroborate the instrument’s
three-dimensionality using a subset of 178 cases randomly selected from the total sample.
Considering the ambivalence of item 11 (“I don’t get upset when I have to work on research
methods problems”) in the EFA, three models were analysed (see Table 2): a first (A) model
including item 11, which also matches the original ATSQ model [34]; a second (B) model
without item 11; and a third (B) model considering a second-order structure, including the
general construct of “attitude”).

Table 2. Fit indices of the confirmatory models.

Model X2/df. CFI LTI SRMR RMSEA AIC BIC
[A] ATRMQ with item 11 (original ATSQ). 1.801 0.939 0.927 0.060 0.067 7237 7399
[B] ATRMQ without 11. 1.793 0.944 0.933 0.058 0.066 6734 6887
[C] ATRMQ without 11—second order. 1.794 0.944 0.933 0.058 0.067 6734 6887

Given these indicators, the model proposed is the third one (Model C), as illustrated
in Figure 1, considering the indicators” alignment and their consistency with the previ-
ously reviewed literature, which delineates three interconnected factors contributing to a
latent construct.
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Figure 1. Confirmatory model of the ATRMOQ.
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3.3. Reliability of the Measure

The internal consistency of the entire scale, as well as its three comprising dimensions,
was calculated (see Table 3). Cronbach’s alpha coefficient was used due to its common
application in these designs, along with McDonald’s omega, considering its advantages
for multiple-choice scales. The total sample of participants was used for the analysis of
internal consistency.

Table 3. Scale reliability.

Coefficient Emotion— Emotion+ Utility Attitude
Cronbach’s alpha 0.886 0.862 0.752 0.897
McDonald’s omega 0.877 0.864 0.754 0.898

The results can be interpreted as highly satisfactory. The values are close to the optimal
score of 0.9, where it can be considered that there is a balance between the internal consis-
tency and the number of items, avoiding the redundancy that can arise from unnecessarily
increasing the number of items to boost reliability. However, it is also noted that the utility
scale achieves improvable results, with acceptable, albeit somewhat low, Cronbach’s and
McDonald’s scores.

3.4. Correlation with Criterion Items

Correlations of the dimensions and the total score of the scale with the items taken as
criteria have been calculated. The results are shown in Table 4. Considering that the criteria
items had a five-option response scale, the correlation was calculated using Spearman’s
Rho coefficient. The results show statistically significant correlations at a significance level
above 99% in all cases. However, as expected, the negative emotions factor (emotion—)
has a higher relationship with item 2. It should be noted that item 2 is reverse-scored,
meaning a higher score indicates a position against the item. Thus, the result is consistent
with the meaning of the factor. Regarding the positive emotions factor (emotion+), the
highest correlations are presented with the second item. Lastly, the utility factor has a
higher correlation with item 1, which is also reverse-scored. All these results suggest that
the factors are not clearly linked to a position against or in favour, depending on the items.
This would be evidenced if the negative or positive emotion scale only correlated with
items clearly against or in favour of RMs.

Table 4. Scale reliability.

Items Criterion Emotion— Emotion+ Utility Attitude
I1. Research methods are useless. Utility 0.383 0.375 0.625 0.507

12. Research methods help make 50 aking 0.531 0.461 0.513 0.584
more informed decisions.

4. Discussion

To address the absence of instruments measuring university students’” attitudes to-
wards RM content within the Spanish higher education system—particularly those enrolled
in education—this study aimed to develop and validate a psychometric scale for this pur-
pose. This was based on the ATSQ scale by Ordofiez et al. [34], with some variations made
after consulting a group of experts.

In terms of psychometric validation, the exploratory factor analysis revelated a struc-
ture comprising three factors—positive emotions, negative emotions, and utility—with an
acceptable level of explained variance. This result was consistent with those obtained in the
confirmatory factor analysis. This three-dimensionality is common in attitude studies [51].
Specifically, the results show that students’ attitudes revolve primarily around emotional
aspects, both positive and negative, and participants” assessment of professional utility.
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However, the results also suggest the existence of a unidimensional latent structure with
quite good fit indices, giving meaning to the three aforementioned factors.

Concerning the overall consistency of the instrument, the results are considerably
good for the total scale, as well as for the positive emotion and negative emotion sub-
scales. However, it is somewhat low for the utility subscale according to common cut-off
criteria [52].

It is worth noting that McDonald’s analysis allows for an assessment of the degree to
which a scale is unidimensional [53]. In this regard, the confirmatory factor analysis and
McDonald’s coefficient provide two different approaches to analysing construct validity.
This is important, as the second-order model extracted in the confirmatory factor analysis
and the result of McDonald’s omega coefficient are sufficient arguments to consider that
the scale measures a general construct that can be called attitude towards RM content.

Thus, this study demonstrates that students” attitudes towards the discipline and
content of RM can be conceived as a global concept, which can be measured, though it
articulates over three components, two emotional and one cognitive. Drawing a parallel
with Gémez Chacon’s [54] definition of attitudes towards mathematics, it is proposed to
understand the construct of attitudes towards RM in education as a set of evaluations
and emotions related to events occurring in classes where RM content is offered. This
conceptualisation of the attitude construct is consistent with authors like Renaud [55],
who consider attitude an internal state of a person towards anything that the person can
evaluate, including academic matters.

Lastly, this study sought to analyse the potential divergence and convergence of
latent dimensions, using two items as external criteria, one related to utility and the other
to emotional and cognitive issues. The results are consistent with what was expected.
The utility item is clearly related to the utility factor, while the decision-making item is
related to all factors. These results align with decision-making processes, where both
emotional aspects (positive and negative) and evaluation of the utility of decision objects
are involved [56-58].

5. Conclusions

This study has successfully developed a scale measuring students’ attitudes towards
RM content and its components, demonstrating satisfactory psychometric properties. This
instrument signifies an initial step towards exploring the reality of the discipline and
content of RM in the field of social sciences, covering various dimensions, such as student
perspectives, curriculum design, and social impact. It lays an empirical foundation for
informed decision-making in educational management, curriculum development, and
teaching practices, potentially elevating the overall quality of higher education in social
sciences and related fields. For university administrators, the validated scale serves as a
tool for assessing and enhancing educational quality, enabling a precise identification of
students’ attitudes towards research methodology and facilitating targeted interventions
to improve the educational experience. Curriculum designers are provided with valuable
data to fine-tune research methodology content, ensuring that educational programs more
closely align with student needs and perceptions.

For educators, particularly those teaching research methodology, the scale offers
insights into students’ emotional and cognitive attitudes towards these subjects. This aids
in tailoring teaching methods to boost engagement and perceived relevance while also
pre-empting and managing potential emotional obstacles to learning.

Moreover, informing students that their attitudes are considered in curriculum plan-
ning communicates respect for their experiences, fostering their engagement in the edu-
cational process. Adapting content and methodologies to better suit their needs and pref-
erences may not only enhance academic outcomes but also deepen their commitment to and
valuation of research methodology, which is crucial for their future professional endeavours.
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This research’s initial phase paves the way for future studies and the potential to extend
these findings to different cultural and linguistic contexts, after appropriate modifications,
thereby broadening its applicability and significance.

Despite its promising potential, it is crucial to acknowledge this study’s limitations.
Firstly, it encompasses only a sample from education degrees at one university, limiting
the generalisability of the conclusions to other institutions and social sciences disciplines.
Secondly, while the scale aims to measure attitudes towards research methodology content,
students’ responses may be influenced by their instructional experiences. It is essential to
differentiate between content evaluation and teaching methodologies. Responses might
inadvertently reflect perceptions of teaching effectiveness, a distinct aspect from attitudes
towards the RM discipline. Recognising this overlap is essential for accurately interpreting
the scale’s outcomes and for guiding specific curricular and pedagogical revisions. Future
scale applications should strive to separate students’ content attitudes from their teaching
evaluations, possibly by integrating items that directly address teaching methods or by
controlling for instructional quality variables. This approach will enable educators and
curriculum designers to identify the aspects of research methodology that resonate with or
challenge students, independently of their opinions on teaching methods.
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Appendix A

The psychometric results of the ATSQ by Ordofiez et al. [34] are added in Table Al. To
facilitate comparison, in the “included items” column, the numbering used in this study
has been applied instead of the original.
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Table Al. Factors and items of the ATSQ [34].

Internal Consistency

Factor Items Included Explained Variance (Cronbach’s Alpha)
Emotion— 20,15,10,8,18,13,5,11 33.485% 0.921
Emotion+ 6,7,9,12 15.938% 0.774

Utility 14,17,19, 16 13.352% 0.745

Attitude (global) 62.775% 0.902
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