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TDepartament d'Educacio de In the educational context, the transmission of scientific evidence to the classroom

La Generalitat de Catalunya, is essential to improve the quality of education and to develop effective research-
Generalitat de Catalunya, based practices. However, in the interplay between teachers, researchers, political
Iiﬁg;:?g;@:ira iVirgili / and educational institutions, there are a number of barriers that hinder this transmis-
Espania, Tarragona, Spain sion. According to several studies, these difficulties arise from the lack of teacher train-

ing, work overload, the difficulty of accessing scientific articles, the existence of unethi-
cal behaviour and the instability of the Spanish educational system.

Approaching the teaching reality with the will to strengthen this link will allow mak-
ing proposals that will have a significant impact on their teaching practices. Thus,

the objective of this work is to design and validate a questionnaire that measures self-
perception on the use of scientific knowledge in teaching practice. This tool, intended
for future teachers and active teachers, will allow the collection of perceptions on bar-
riers and facilitators for the implementation of scientific evidence in the classroom.
Based on a quantitative research approach, the content of the questionnaire was vali-
dated by means of an expert judgment. Then, a pilot test was carried out with the
participation of 278 future teachers of the Master’s Degree in Teacher Training of 4
Catalan universities. Finally, an analysis of reliability and construct validity was carried
out by means of an Exploratory Factor Analysis (EFA).

The result has been the validation of a tool that will allow a more detailed understand-
ing of the phenomenon of barriers between educational scientific evidence and teach-
ers. This will facilitate the detection of strengthening pathways between educational
research and classroom practices, promoting a more effective implementation

of scientific evidence that will result in a continuous, more effective and more efficient
improvement of education.

Keywords: Educational scientific evidence, Validation of questionnaires, Initial teacher
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1 Introduction

Teachers face many barriers that interfere with their effectiveness (Fernandez-Garcia
et al., 2023). According to various authors (Doménech Betoret & Gémez Artiga, 2010;
Vicente de Vera & Gabari Gambarte, 2019; Fernandez-Garcia et al., 2023), the obstacles
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teachers face range from a lack of rewards and resources, inadequate scheduling, exces-
sive bureaucracy and workload, low levels of autonomy, high levels of social stress, stu-
dent diversity and demotivation, to the need to adapt to a changing curriculum and
educational legislation (LODE, 1985; LOGSE, 1990; LOCE, 2002; LOE, 2006; LOM-
LOE, 2020) that alters the socio-political, financial, and technological conditions of the
country.

Strengthening the link between fundamental and applied research and the teaching
profession could provide the necessary resources, pedagogical techniques, and psycho-
logical skills to preserve and enhance teacher effectiveness (Ferniandez-Garcia et al,
2023). This assertion is also supported by Cooper et al. (2009), Vanderlinde and Van
Braak (2010), See et al. (2016), and Sato and Loewen (2019), who advocate for fostering
dialogue between research and pedagogy.

Both individual professionals and institutions responsible for the educational field per-
ceive the benefits of applying educational evidence to teaching practice (Cooper et al.,
2009; MacLellan, 2016; Rathnakar, 2018; Sato & Loewen, 2019; Gorard, 2020; Ghafar,
2024).

Unfortunately, a gap has long persisted between the evidence gathered in academic
educational research and teachers (Kaestle, 1993; Kennedy, 1997; Cooper et al., 2009;
MacLellan, 2016; Gorard, 2020; Hobbiss et al., 2020; Ghafar, 2024). These gaps are gen-
erated by various factors. On the one hand, the causes of poor application of scientific
evidence in the classroom are conditioned by the low integration of research compe-
tence in graduated teachers (Ayuste et al., 2021). The importance of this competence has
long been emphasized by various authors (Ghafar, 2024; Kaestle, 1993; Kennedy, 1997;
Zabalza, 2012). In the later stages of the teaching profession, professionals also encoun-
ter difficulties in interpreting and applying research evidence (Sato & Loewen, 2019). In
fact, few education professionals are trained to assess the quality of research evidence
and distinguish reliable evidence from unfounded claims (See, 2020). Maclellan (2016)
also points out another problem: time. The teaching team is unwilling to invest time in
engaging in educational research, and those in higher educational positions are unwill-
ing to invest in the resources to help them do so. See et al. (2016) and Hobbiss et al.
(2020) also highlight teacher workload as a factor that prevents teachers from effectively
applying research in the classroom.

At the same time, there is a growing interest among all countries in promoting sig-
nificant educational findings. This eagerness, initially positive, may have compromised
the quality and ethics of the research (Gorard, 2020). Furthermore, at the political level,
there are also tendencies to make decisions under pressure or interest (Cooper et al.,
2009; Kaestle, 1993). Such behaviors, seen as unethical, bring consequences (Gorard,
2020): they lead society to incorrectly confuse impact with quality, thus fostering the
adoption of ineffective practices. This compromises various ethical principles set forth
in the “Singapore Statement on Research Integrity” (2010) or the AERA Code of Ethics
(2011).

Additionally, Kennedy (1997) already highlights that the nature of the social phenom-
enon studied makes it difficult to carry out research with experimental designs and con-
clusive and lasting results. Therefore, the author concludes that teachers must develop
the skills to apply the new strategies suggested as rigorously as possible and also the
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capabilities to adapt them to their context and overcome minor inconsistencies in the
theory that could be resolved and explained over time. It is also common for teachers
to disregard research because the realities of their classroom differ from those of the
research (relevance problem). An example of this is the pilot study conducted by See
et al. (2016), where researchers found that there were no guidelines on how to transfer
research knowledge to the classroom context. For his part, MacLellan (2016) collects the
impressions of Gorard, who, along with See (2020), believes that the greatest difficulty
for teachers in implementing educational research is the way scientific articles are writ-
ten (accessibility problem).

These reasons may lead teachers to resort to different means and formats than origi-
nal studies (from professional training to information obtained in the workplace or from
mass or specialized media, including publications in professional associations), as stated
by Cooper et al. (2009).

For scientific evidence to influence teaching practices, a series of psychological phe-
nomena that condition the reception, integration, and application of information by
teaching professionals must be considered. As Kennedy (1997) points out, teachers may
experience psychological resistance to change due to pre-existing beliefs and values.
The fact that the scientific information received by teachers (e.g., in continuing educa-
tion courses) does not impact their practices is also reflected by Hobbiss et al. (2020).
In this case, the authors mention an "ossification” of teaching practice. They identify a
pattern in how teaching effectiveness develops. This pattern affects student outcomes,
and they observe that in the first 5 to 7 years of teaching, effectiveness improves rapidly.
Subsequently, the improvement of this skill becomes slower. This latter phenomenon is
due to a common psychological reality among teachers: the transition, at the neuronal
level, from deliberate reflective practices to habits (Hobbiss et al., 2020). Therefore, the
accessibility of research applies not only to physical means but also to conceptual ones:
research must consider not only what information it offers, but also how it presents it.

The instability of the educational system is also a potential obstacle. Many countries
must face legislative changes and periodic reforms, which may involve political pres-
sures that condition the quality of teaching for political reasons but not for scientific
evidence (Kennedy, 1997). Additionally, innovations are regularly disseminated through
exaggerated claims rather than reasonable arguments. Gorard (2020) testifies to the
persistence of this phenomenon. He warns that the implications of disseminating poor-
quality research are significant, just as the lack of use of quality evidence is.

Before proposing any solution, as Kaestle (1993) asserts, it is essential to thoroughly
understand the "frontline” of the system. That is, a clear picture of the teaching real-
ity is needed. Therefore, it is imperative to delve into the phenomenon of how and to
what extent the dissemination of scientific evidence reaches classrooms. After an inten-
sive and systematic search and not finding a validated instrument to understand better
teachers’ perceptions on the focus of this research, it was prioritized to develop such a
tool. Thus, the overall objective of this study is to design and validate a self-perception
questionnaire on the use of scientific knowledge in teaching practice. This tool aims to
determine the main barriers and facilitators that teachers and future teachers perceive as
obstacles or aids to accessing educational scientific literature and its implementation in
the classroom, with particular attention to the role of technology as a facilitator.
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2 Method

During the research, the ethical principles outlined in the Code of Ethics (2011),
developed by the American Educational Research Association (AERA), have been
applied, and the study has been guided by the values expressed in the Code of Con-
duct for Research Integrity (All European Academies, 2018). For data collection
and handling, a responsibility declaration has been signed under the Ethical Com-
mittee for Research on People, Society, and Environment at Universitat Rovira i Vir-
gili (URV) and the Information Security standards established by the Real Decreto
3/2010, de la Ley Orgdnica 3/2018, de 5 de diciembre, de proteccion de datos person-
ales y garantia de los derechos digitales, and the Reglamento (UE) niim. 2016/679, del
Parlamento Europeo y del Consejo, de 27 de abril de 2016, relativo a la proteccion de
las personas fisicas en cuanto al tratamiento de datos personales, have been applied.

2.1 Tool design

The design of the questionnaire is cross-sectional (Creswell & Creswell, 2018; Fink,
2013), and to ensure valid and reliable results, it is based on the guidelines of Dillman
et al. (2014). The premises proposed in their model "The Tailored Design Method"
(TDM) allow for a flexible and adaptable questionnaire model for our target popula-
tion. This perspective has been combined with that of Fink (2013), with which it con-
verges on many points.

The characteristics taken into account when drafting the questionnaire questions
are clarity, impartiality, and conciseness. Additionally, each question refers to a single
element, and sections have been developed following the models of Sato and Loewen
(2019) and adapted to our construct.

As Sato and Loewen (2019) point out, it is important that the questionnaire deline-
ates what is meant by research, as definitions within the population may vary. Thus,
a definition of the term "educational research” and "scientific evidence" has been
incorporated to ensure a common framework between the research team and the
participants.

To monitor and control the progress of the questionnaire, it has been opted to carry

it out through Microsoft Forms.

2.2 Variables
The variables contemplated within the questionnaire are measured using a Likert

scale in a quantitative manner:

— DPerception of Barriers: The perception of participants is measured with a numerical
scale of ordinal nature. For example, in response to the question "What do you think
are the barriers that hinder the access and transfer of scientific evidence to teaching
practice?", the scale ranges from "1 = Not relevant at all" to "5 = Very relevant."

— Perception of Facilitators: Similarly to the perception of barriers, this variable is
ordinal. For example, in response to the question "What do you think could be
done to promote the consultation and reading of educational research by teach-

ers?", the scale ranges from "1 =Not relevant at all" to "5 = Very relevant."
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— Perception of the Potential of New Technologies as Facilitators: As with the pre-
vious variables, this one is also ordinal. In response to the question "How do you
think technology can help the teaching team integrate scientific evidence into the

classroom?”, the scale ranges from "1 =Not relevant at all" to "5 = Very relevant."

2.3 Sample

Our unit of analysis (Creswell & Guetterman, 2013) consisted of trainee professionals
from 4 universities in Catalonia who are enrolled in a Master’s program to become Sec-
ondary Education teachers. The sampling process was non-probabilistic and by conveni-
ence, as defined by Corral et al. (2015).

2.4 Content validation
To measure the content validity, an expert judgment process was conducted. As noted
by Escobar-Pérez and Cuervo-Martinez (2008), evaluations were collected from a mini-
mum of 10 experts (in this case n=11). The experts evaluated the questionnaire items
based on three criteria in a survey that includes a Likert scale for grading comprehen-
sion or clarity, relevance, and importance, following the model proposed by Escobar-
Pérez and Cuervo-Martinez (2008). Additionally, a comments section was added at the
end of the evaluation for the expert group to include any additional remarks.

The process followed for selecting professionals in the application phase of the expert
judgment was based on the article by Cabero and Barroso (2013). Thus, the initial crite-
ria used for selecting experts through judgment sampling were as follows:

— Having work experience in the educational field and in educational technologies.
— Having training in the field of scientific research.

— Having work experience in the educational field for more than 3 years.

— Belonging to different educational bodies.

— Belonging to different educational institutions.

The experts were ultimately composed of 9 professionals from the university sector
and 2 teachers (from primary and secondary education) also linked to a university. For
the implementation of the expert judgment, individual aggregation of the experts was
chosen (Cabero & Barroso, 2013), as the goal was not to achieve homogeneity in the
evaluation results, but rather to gather contributions from each expert individually with-
out the need for them to interact with each other. To ensure the validity of the opinions
collected from the experts, a self-evaluation questionnaire was developed to assess their
level of competence in the study topic, and the K Coefficient or Expert Competence
Coefficient was calculated (Cabero & Barroso, 2013).

Each contribution from the group of experts was evaluated, and necessary decisions
were made to modify the questionnaire, resulting in the version used in the pilot test.

2.5 Pilot test
Once the questionnaire was modified, a pilot test was conducted to measure the reliabil-
ity and construct validity. The questionnaire (see Appendix) was sent to students from
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various universities in Catalonia (Universitat de Lleida, Universitat Ramon Llull, Uni-
versitat Rovira i Virgili, and Universitat de Vic) who were enrolled in different disciplines
of the teacher training master’s program. A total of 278 responses were collected from a
population of 450 students. The questionnaire was distributed via email and by attend-
ing classes in person at universities, providing students with a QR code to access the
questionnaire from their mobile devices.

2.6 Data analysis and results
To analyse the data obtained from the different phases (expert judgment and pilot test),
the software JASP 0.18.3.0 and Excel were used.

2.6.1 Calculation of the K Coefficient

For the calculation of the K Coefficient, the guidelines of Cabero and Barroso (2013)
were followed. Thus, K = %(Kc + Ka), where Kc is the "Knowledge Coefficient" or the
information the expert has about the topic, and Ka is the "Argumentation Coefficient".
Kc is obtained from the evaluation conducted by the expert on a scale from 0 to 10,
multiplied by 0.1. Ka is the result of assigning scores to the different sources of argumen-
tation provided by the expert. The results indicate a predominantly high Expert Compe-
tence Coefficient (K>0.8 and K < 1), with two cases being medium (K> 0.7 and K <0.8).

2.6.2 Results of the questionnaire item evaluation
When integrating the evaluations of the experts, and as indicated by Escobar-Pérez and
Cuervo-Martinez (2008), if 80% of the experts agreed on the validity of an item they
evaluated in the questionnaire, it could be incorporated into the instrument. For this
purpose, the Excel office software was used.

The results for each question allowed them all to be included in the questionnaire, as
all items received an average score higher than 3.5 out of 4.

2.6.3 Reliability and construct validity

Based on the data collected in the pilot test and to measure the reliability and construct
validity of the questionnaire, the Cronbach’s Alpha coefficient and an Exploratory Factor
Analysis (EFA) were calculated, respectively, using the JASP software.

2.6.4 Evaluation of the statistical technique for construct validation

Following Mindrila’s (2017) recommendations, the properties of the observed variables
and the sample have been examined to assess the use of a factor analysis. According to
the author, our sample (#=278) can be considered sufficiently large, and the nature of
the questionnaire’s measurement scale (ordinal scale) is appropriate for a factor analysis.
Consistent with the author’s advice, before conducting a factor analysis, it was verified
that the distribution of the variables is normal by calculating the univariate skewness
and kurtosis indices for each questionnaire item (see Table 1).

Given that skewness and kurtosis coefficients above 2 and 7, respectively, are consid-
ered indicative of non-normality (Mindrila, 2017), the possibility of proceeding with a
factor analysis has been positively assessed. A multivariate kurtosis coefficient by Mardia
above 3 is considered indicative of non-normality (Finney & DiStefano, 2006, cited in
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Table 1 Kurtosis and skewness of the ordinal questionnaire data

Reference Items (I) Skewness Kurtosis
1. How often do you use each of these resources to expand your education with the -0.799 -0.377
intention of improving the quality of your (future) teaching tasks?—Formal education

12. How often do you use each of these resources to expand your education with the 0.279 -1.099
intention of improving the quality of your (future) teaching tasks?—Training courses

13. How often do you use each of these resources to expand your education with the 1.037 0.106
intention of improving the quality of your (future) teaching tasks?—Conferences and

congresses

14. How often do you use each of these resources to expand your education with the -0.126 -0916
intention of improving the quality of your (future) teaching tasks?—Scientific articles

I5. How often do you use each of these resources to expand your education with the -0.166 -0.881
intention of improving the quality of your (future) teaching tasks?—Books

16. How often do you use each of these resources to expand your education with the -0.125 -1.040
intention of improving the quality of your (future) teaching tasks?—Educational blogs

I7. How often do you use each of these resources to expand your education with the -0.235 -0.980
intention of improving the quality of your (future) teaching tasks?—Social networks

18. How often do you use each of these resources to expand your education with the 0.307 -0.990
intention of improving the quality of your (future) teaching tasks?—Educational podcasts

19. How often do you use each of these resources to expand your education with the 0.334 -0.958
intention of improving the quality of your (future) teaching tasks?—Educational docu-

mentaries

110. How often do you use each of these resources to expand your education with the 1.001 0.153

intention of improving the quality of your (future) teaching tasks?—Forums and/or
discussion groups
111. How often do you use each of these resources to expand your education with -0.638 -0.644

the intention of improving the quality of your (future) teaching tasks?—Information
exchange with peers

112. How often do you use each of these resources to expand your education with the 0.056 -1.147
intention of improving the quality of your (future) teaching tasks?—Atrtificial Intelligence

113.In general, do you believe that reading scientific articles on educational research has  -0.360 -0.467
a positive impact on teaching practice?

114. What do you think are the barriers that hinder access to and transfer of scientific -0.998 0.039
evidence into teaching practice?—Lack of time during the daily routine as a teacher

115. What do you think are the barriers that hinder access to and transfer of scientific 0.090 -0.820
evidence into teaching practice?—Difficulty in accessing scientific journals/publications

116. What do you think are the barriers that hinder access to and transfer of scientific evi- 0414 -0.741
dence into teaching practice?—Difficulty in understanding articles, as most are in English

117.What do you think are the barriers that hinder access to and transfer of scientific 0.280 -0.818
evidence into teaching practice?—Difficulty in understanding articles due to their

complexity

118.What do you think are the barriers that hinder access to and transfer of scientific -0.027 -0.540

evidence into teaching practice?—Lack of relevant conclusions for teaching practice

119. What do you think could be done to encourage teachers to consult and read educa-  -0.670 -0.468
tional research?—Dissemination of scientific literature by educational institutions

120. What do you think could be done to encourage teachers to consult and read educa-  -0.390 -0.692
tional research?—Direct access to the research team to ask questions

121. What do you think could be done to encourage teachers to consult and read educa-  -1.102 0491
tional research?—Having specific time for that purpose

122. What do you think could be done to encourage teachers to consult and read edu- -0.757 -0.318
cational research?—Simplification of research articles (summaries in a more accessible
language for all audiences)

123. What do you think could be done to encourage teachers to consult and read educa-  -0.371 -0.922
tional research?—Having articles in my language

124. What do you think could be done to encourage teachers to consult and read edu- -1.005 0.233
cational research?—Dissemination of more relevant studies that are more applicable to

teaching

125. What do you think could be done to facilitate the application of scientific knowledge - 0.684 -0410

in your teaching practice?—Dissemination of scientific knowledge by educational institu-
tions
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Table 1 (continued)

Reference Items (1) Skewness Kurtosis
126. What do you think could be done to facilitate the application of scientific knowledge  -0.427 -0.582

in your teaching practice?—Direct contact between the research team and the teaching

team

127.What do you think could be done to facilitate the application of scientific knowledge  -1.162 0.557

in your teaching practice?—Having specific time to inform oneself and adapt implemen-
tation in the classroom

128. What do you think could be done to facilitate the application of scientific knowledge  -0.592 -0616
in your teaching practice?—Simplification of research articles

129. What do you think could be done to facilitate the application of scientific knowledge  -0.285 -1.066
in your teaching practice?—Having articles in my language

130. What do you think could be done to facilitate the application of scientific knowledge  -0.955 0.273
in your teaching practice?—Dissemination of more relevant and practical studies for

teaching

131. How do you think technology can help the teaching team integrate scientific evi- -0.776 -0437

dence in the classroom?—As a means to disseminate scientific knowledge

132. How do you think technology can help the teaching team integrate scientific evi- -0.586 -0.511
dence in the classroom?—Facilitating direct contact between the research team and the
teaching team

133. How do you think technology can help the teaching team integrate scientific evi- -0.848 -0.190
dence in the classroom?—Assisting in simplifying teaching tasks and freeing up specific

time

134. How do you think technology can help the teaching team integrate scientific evi- -0.656 -0.285
dence in the classroom?—Using it to create simplified versions of research articles

135. How do you think technology can help the teaching team integrate scientific evi- -0.600 -0.627
dence in the classroom?—Facilitating translations of articles into my language

136. How do you think technology can help the teaching team integrate scientific evi- -0.462 -0.867
dence in the classroom?—Facilitating automatic translations

137. How do you think technology can help the teaching team integrate scientific evi- -0.338 -0.946
dence in the classroom?—Facilitating the creation of virtual assistants that use artificial

intelligence

138. How do you think technology can help the teaching team integrate scientific evi- -0411 -0.602

dence in the classroom?—Offering means of direct contact between the teaching team
and the researcher

139. How do you think technology can help the teaching team integrate scientific -0.792 -0.171
evidence in the classroom?—Facilitating the creation of learning communities between
teachers and researchers

Mindrila, 2017), as found in this study (Mardia’s coefficient =18.963). According to Min-
drila (2017), even when working with non-normal data, modern factor analysis methods
provide accurate results by choosing an appropriate estimation procedure. Therefore,
despite deviations from normality indicated by the results of univariate skewness and
kurtosis, the Weighted Least Squares (WLS) method was chosen, known for robustness
against non-normality in EFA.

The Kaiser—-Meyer—Olkin (KMO) measure of sampling adequacy vyielded
KMO =0.847, and Bartlett’s test of sphericity (¥?>=5251.332, df =741, p <0.001) was sig-
nificant. These results indicate that factorization can proceed, as a KMO above 0.80 is
considered good (Mindrila, 2017). Additionally, the high values of Bartlett’s test support
factor analysis as a suitable option for construct validation.

An oblique rotation (Promax) was used to allow correlations between factors dur-
ing analysis. The correlation matrix among factors (see Table 2) numerically confirms
significant correlations between factors, validating the use of oblique Promax rota-
tion. As stated by Mindrila (2017), correlations are considered high if they exceed
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Table 2 Correlation matrix among the factors extracted in the EFA indicating the relationship
between each pair of factors

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7
Factor 1 1.000 0455 0.359 0.132 0.445 0.138 -0.107
Factor 2 0455 1.000 0.507 0.167 0432 0.099 0.145
Factor 3 0.359 0.507 1.000 0.270 0.336 0.038 0.050
Factor 4 0.132 0.167 0.270 1.000 0.246 0.321 0.001
Factor 5 0.445 0432 0.336 0.246 1.000 0.187 0.088
Factor6 0.138 0.099 0.038 0.321 0.187 1.000 -0.153
Factor 7 -0.107 0.145 0.050 0.001 0.088 -0.153 1.000

0.50 (4.76% of total data in this study), moderate if between 0.30 and 0.50 (28.57%),
and low if equal to or less than 0.30 (66.67%).

Regarding the factor loadings resulting from the EFA, Mindrila (2017) specifies that
having three to five observed measures as an acceptable number for representing fac-
tors, with an absolute value of 0.32 being the minimum threshold for a loading to be
considered a significant indicator of a common factor. As seen in the factor loading
matrix (see Table 3), the EFA shows 7 factors adequately represented by a minimum
of 3 items with significant loadings.

To determine the number of common factors underlying the data, following Min-
drila (2017), we sought a factor solution that uses the fewest number of factors to
explain the maximum amount of variance. Applying the Kaiser criterion or latent
root criterion as described by Mindrila (2017), we consider factors with eigenvalues
greater than 1 as potential factors (see Table 4).

To determine an optimal number of factors, a scree test and a parallel analysis were
conducted to compare the actual eigenvalues with those derived from random data.
In Fig. 1, the first 3 factors stand out above the simulated eigenvalues (showing an
elbow between the 4th and 5th factor). These factors capture a substantial proportion
of the variance in the data. Additionally, all 7 factors are observed to be above the
eigenvalues derived from the parallel analysis.

Since all factors have eigenvalues above 1 and all factors are above the line of simu-
lated data, it has been deemed appropriate to retain a total of 7 factors. Regarding the
reliability of each factor, as explained in Mindrila’s (2017) book, a result above 0.7 in
Cronbach’s Alpha in the social sciences’ domain, as in this study (see Table 5), indi-
cates adequate internal consistency, except for factor 7, which shows moderately low
internal consistency.

All factors have shown high or adequate internal consistency above 0.7, indicating
that the Cronbach’s Alpha test suggests the items appear to measure the same sub-
construct, except for Factor 7, which yields a score of 0.492.

On one hand, Factor 7 has an eigenvalue above 1, indicating its relevance in explain-
ing the variance of the data. For this reason, and considering that the low internal
consistency result could be due to the inclusion of few items (3), it is deemed appro-

priate to include Factor 7.
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Table 3 Factors and item loadings identified in the EFA

ftem Factor Factor Factor Factor Factor Factor Factor Uniqueness
1 2 3 4 5 6 7
136 0.893 0.324
135 0.808 0.262
137 0.790 0.388
134 0441 0.398
12 0.408 0.718
129 0403 0.387 0.480 0.295
128 0.338 0.395 0.375
121 0.746 0439
125 0.670 0413
127 0.641 0.503
19 0.607 0.335 0.449
131 0487 0428
na 0457 0.797
133 0.386 0452
118 -0.347 0.831
138 0.848 0.234
132 0.741 0.299
126 0.622 0.460
139 0.535 0426
120 0.504 0475
19 0.732 0.449
18 0.729 0.496
16 0615 0.598
110 0.572 0.632
13 0.544 0.649
12 0463 0.720
17 0437 0.661
15 0.368 0.371 0.713
111 0.330 0.796
130 0.765 0426
124 0.689 0459
122 0.504 0.333
123 0377 0.578 0.290
116 0.783 0.385
117 0.633 0468
115 0431 0.744
14 0464 0.728
113 0.359 0.714
1 0.855

On the other hand, theoretically, it could be considered to add the items from Factor 7
(Scientific literature as a resource) into Factor 4 (Educational Resources). Having already
added Item 1 (reducing Cronbach’s Alpha to 0.742), including the 3 items from Factor 7
would increase Cronbach’s Alpha to 0.764, which would also be acceptable in terms of
internal consistency. However, due to the research emphasis on the use of scientific evi-
dence gathered from literature, it is positively valued to keep it as a separate factor.

Therefore, the resulting factors are:

Page 10 of 15
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Table 4 Eigenvalues of the factors obtained in the EFA

Factors Eigenvalues
Factor 1 9.172
Factor 2 3.338
Factor 3 3.035
Factor 4 2.005
Factor 5 1.656
Factor 6 1.582
Factor 7 1.521
7.5 - - Data

-+- Simulated data from parallel analysis
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@®

>

C

(0]
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w 25 -
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\ \ \ \ \
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Fig. 1 Scree plot and parallel analysis showing eigenvalues of the actual data and simulated data

Table 5 Calculation of Cronbach’s Alpha for each factor obtained in the EFA

Factor (Point Estimate) Cronbach’s
Alpha
Factor 1 0.804
Factor 2 0.759
Factor 3 0.861
Factor 4 0.776
Factor 5 0.788
Factor 6 0.775
Factor 7 0492

— Factor 1. Technology as a facilitator. The items related to this factor are: 136 (0.893),
135 (0.808), 137 (0.790), 131 (0.304), and 112 (0.533). These items address how tech-
nology can assist in integrating scientific evidence into the classroom.

— Factor 2. Institutional support. The items loading on this factor are: 121 (0.841),
125 (0.684), 127 (0.786), 119 (0.670), I31 (0.304), 114 (0.732), 133 (0.386), and 118
(-0.347). This factor identifies needs dependent on educational institutions or
organizations, focusing on facilitating time to integrate and implement scientific
evidence, as well as on the dissemination and accessibility (in terms of language
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and complexity) of such evidence. The item negatively loading on this factor (I18)
indicates a lack of relevant conclusions for teaching practice, highlighting a barrier
faced by teachers. This emphasizes that facilitating access to scientific research
can be countered if the evidence provided is not perceived as relevant by teachers.

— Factor 3. Contact between teachers and research teams. The items related to this
factor are: 138 (0.411), 132 (0.586), 126 (0.741), 139 (0.792), and 120 (0.741). These
items explore the direct relationship between researchers and teachers for the
improved implementation of educational scientific evidence.

— Factor 4. Educational resources. The items loading on this factor are: 19 (0.392), I8
(0.332), 16 (0.437), 110 (0.463), I3 (0.279), 12 (0.279), 17 (-0.235), and 111 (0.437).
They revolve around the frequency of use of different educational resources to
enhance the training impacting or to impact the teaching practice of the partici-
pants.

— Factor 5. Relevance, accessibility, and practicality. The items comprising this factor
are: 128 (0.592), 130 (0.730), 124 (0.785), and 122 (0.504). These items discuss how
to facilitate the practical integration of scientific evidence in the classroom.

— Factor 6. Barriers to access scientific articles. Items related to this factor are: 129
(0.772), 123 (0.689), 116 (0.682), 117 (0.633), and 115 (0.648). This factor encom-
passes physical and cognitive barriers to accessing scientific literature.

— Factor 7. Scientific literature as a resource. The items grouped in this factor are: I5
(0.544), 14 (0.563), and 113 (0.744). It measures the relevance of books or scientific
articles for the training and improvement of educational practices.

It should be noted that Item 1: "How often do you use each of these resources to
expand your education with the intention of improving the quality of your (future)
teaching tasks?—Formal education (postgraduate, master’s or doctoral degree)" does
not load onto any factor. Given its perceived relevance and theoretical fit with Factor
4 (Educational Resources), the impact of adding this item to that factor’s reliability
has been assessed. Initially, Factor 4 had a Cronbach’s Alpha of 0.776. Including Item
1 decreased it to 0.742. This slight decrease suggests that Item 1 is reasonably aligned
with the other items in Factor 4. Since the result still exceeds 0.7, and following Min-
drila (2017), it could be considered acceptable to include this item from a reliability
standpoint as well.

Finally, improvement suggestions are gathered for the questionnaire revision,
including:

— In question 8, regarding the frequency of using different resources, it is proposed
to replace "Books" with "Popular or Academic Books", as this item aligns with oth-
ers linked to Factor 7, "Scientific Literature as a Resource".

— Item I18, which shows a negative loading, will be retained in Factor 2 as an indica-
tor of barrier.

— Item I1 will be added to Factor 4, given its theoretical relevance and to maintain
adequate internal consistency.

— The proposed changes from the expert judgment phase (which were already part
of the pilot test) will be maintained in terms of their wording.
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3 Discussion and conclusions

Ferndndez-Garcia et al. (2023) highlight that educators face numerous barriers that
interfere with their effectiveness. Many authors advocate for strengthening the dia-
logue between research and pedagogy to enhance teaching effectiveness (Cooper et al.,
2009; Vanderlinde & Van Braak, 2010; See et al.,, 2016; Sato & Loewen, 2019; Fernandez-
Garcia et al., 2023). However, as reported, this link presents significant mismatches—
some longstanding (Kaestle, 1993; Kennedy, 1997; Cooper et al., 2009; MacLellan, 2016;
Gorard, 2020; Hobbiss et al., 2020; Ghafar, 2024).

Regarding the stated objective, it can be concluded that a self-perception question-
naire on the use of scientific knowledge in teaching practice has been designed and vali-
dated, including content validity, construct validity, and reliability assessments. After
validating the K coefficient (indicating high expert competence) of the 11 participants
in this phase, their expert judgments allowed for modifications to the questionnaire and
validation of its content. This questionnaire was used in a pilot test involving 4 universi-
ties and 278 prospective secondary education teachers.

The pilot test responses enabled the measurement of the questionnaire’s reliability and
construct validity. Both EFA and internal consistency metrics demonstrated adequate
construct validity of the questionnaire. Initially, the various univariate normality tests
were within acceptable ranges for conducting EFA. Since the multivariate normality
analysis indicated non-normality, a method robust to non-normality was chosen. Both
the KMO measure and Bartlett’s Test of Sphericity indicated the data’s suitability for
EFA. Upon conducting EFA, 7 common factors or latent constructs (Mindrila, 2017)
were identified, all with suitable eigenvalues to be considered potential factors.

Finally, through content validation, construct validation, and reliability analysis,
improvement actions have been identified for the questionnaire’s redesign.

Regarding study limitations, it is noted that convenience sampling was employed,
potentially limiting representativeness. However, after calculating the specified margin
of error,, which was below 4%, the recommended sample size for this research was deter-
mined using a 99% confidence level and a common margin of error (5%). The result for a
total population of 450 is a sample size of 259. Therefore, the results from the pilot test,
with n =278, are considered to provide significant insights into this population. A future
proposal would be to continue this research by analysing the responses to draw con-
clusions about perceptions of barriers and facilitators among prospective teachers. This
quantitative study would also benefit from complementing it with qualitative research
in the future. A mixed-methods design could enhance the validity and reliability of the
findings (Creswell, 2009).

Furthermore, since the sample consisted exclusively of master’s students from Catalan
universities, the data may not be applicable to the broader teaching population, despite
some students also working as teachers (37.05% of the sample)—a unique situation in
the Catalan autonomous community. Therefore, now that the questionnaire has been
validated for both current and prospective teachers at the content level, it would be ideal
to administer the questionnaire to more active teachers, ensuring greater representation
across various experience levels to strengthen the validity and utility of this tool.

Lastly, the implications of this study underscore the identification of pathways to
strengthen the link between research and educational practices. As Kaestle (1993)
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pointed out, understanding the field where all educational decisions impact is crucial
for proposing effective solutions. Similarly, as Cooper et al. (2009) concluded, delving
into how knowledge permeates thinking and organizational practices is key to mobiliz-
ing knowledge between researchers and teachers. Therefore, the creation and validation
of the presented questionnaire becomes a useful and significant tool for assessing these
perceptions among both prospective and active teachers regarding the mentioned facili-
tators and barriers. It provides insight into their reality and proposes effective solutions
to enhance the quality of education in a robust and continuous manner.
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