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Abstract:

The psychometric properties of content validity, construct validity, and reliability of an
instrument to assess teaching competencies in upper secondary education were analysed.
To analyse content validity, the instrument was evaluated by 21 experts and Aiken’s content
validity coefficient V was then calculated. Its reliability was evaluated with McDonald’s
Omega. For the analysis of construct validity, the instrument was administered to 3726 upper
secondary education students. In the construct validity analysis, a cross-validation process
was used that involved exploratory factor analysis (EFA) and confirmatory factor analysis
(CFA). The instrument included the eight competencies established by the Government of
Mexico in a simplified manner and in total consisted of 20 items. The items were validated for
content (Aiken’s V> 0.75, LV > 0.50). Its reliability was optimal (McDonald’s Omega: 0.959, 95 %
Cl: 0.957 + 0.961). The EFA also verified the instrument’s correspondence with the theoretical
model, as it only indicated one factor that explained 60 % of variance and in which 18 of the 20
items were represented. The evaluation of this model by confirmatory factor analysis revealed
an optimal fit (x?/df ratio: 1.89; GFI: 0.995; RMSAE: 0.050; RMR: 0.028; CFl: 0.992; TLI: 0.994). The
ECDEMS instrument has adequate psychometric properties.

Keywords: factor analysis, teaching, competence-based education, student, assessment,
measurement instrument

Resumen:

Se analizaron las propiedades psicométricas de validez de contenido, constructo y con-
fiabilidad de un instrumento para evaluar las competencias docentes en la educacién media
superior. Para la validez de dicho contenido, el instrumento se sometid al juicio de 21 jueces y
se calculé el coeficiente de validez de contenido V de Aiken. La confiabilidad fue evaluada con
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el Omega de McDonald. Para el andlisis de la validez de constructo, el instrumento se aplicd
a 3726 estudiantes de la educacién media superior. En el andlisis de validez del constructo,
se empled un proceso de validacién cruzada que involucrd el andlisis factorial exploratorio
(AFE) y el analisis factorial confirmatorio (AFC). El instrumento integré de manera simplificada
las ocho competencias establecidas por el Gobierno de México y en total se conformé de 20
items. Los items fueron validados en contenido (V de Aiken > 0.75, VI > 0.50). La confiabilidad
fue 6ptima (Omega de McDonald: 0.959 IC al 95 %: 0.957 + 0.961). Por su parte, en el AFE se
verificd la correspondencia del instrumento con el modelo tedrico, ya que Unicamente deno-
t6 un factor que explicd 60 % de varianza, en el cual se encontraron representados 18 de los
20 items. La evaluacion de este modelo mediante el andlisis factorial confirmatorio reveld un
ajuste optimo (razén x?/gl: 1.89; GFIl: 0.995; RMSAE: 0.050; RMR: 0.028; CFI: 0.992; TLI: 0.994). El
instrumento «ECDEMS» posee adecuadas propiedades psicométricas.

Palabras clave: andlisis factorial, docencia, educacién basada en las competencias,
estudiante, evaluacion, instrumento de medida.

1. Introduction

Theterm competences,firstused by McClelland (1973),is defined asa capacity thatincludes
intelligence, aptitudes, motivation, personality traits, and behaviours that make for effective
job performance by people and success in life. Boyatzis (1983) subsequently developed
a systemic—-empirical focus to evaluate and develop managerial talent in organisations,
and later (2006) categorised competences into cognitive, emotional and behavioural ones
when comparing high-performing employees’ attributes with those of employees with
average performance. While there have been terminological advances, the concept remains
multifaceted, complex, open to debate, and lacking a consensus.

There are two main tendencies in the term depending on the context in which it is used.
The first focusses on evaluation of work tasks and the second, on people’s behaviours,
attitudes, and performance (Wong, 2020). But in a broad sense, competences are regarded
as capacities, attributes, knowledge, skills, self-concepts, values, personal traits, motivations,
attitudes, or trainable, observable and measurable factors that make it possible to develop a
complex and specific job and to do so outstandingly (Arribas et al., 2024; Zumstein-Shaha &
Grace, 2023; WHO, 2022).

Something similar happens with the concept of teaching competences, as these have a
wide range of definitions, which can be summarised as knowledge, skills, capacities, values,
attitudes, and didactic-pedagogical experiences that enable teachers to create effective,
efficient, excellent, and productive learning environments, under specific contexts and
complex demands, seeking to develop the potential and formation of students, in accordance
with the educational objectives established by the institution (Burbano et al., 2024; Otto, 2024;
Singh, 2024; Uysal et al., 2021; Zhou et al., 2023).

Given the many meanings of teaching competences as a term, this article uses the
definition established by the Mexican government for upper secondary education (USE):
“those that formulate the individual qualities, of an ethical, academic, professional, and social
character that the teacher must possess” (DOF, 2008c, p. 2). These are classified in eight
personalised competences and are contextualised within Mexico’s National Baccalaureate
System: continuous professional training; command of knowledge to achieve meaningful
learning; planning with acompetence-based and contextualised focus; practising an effective,
creative, and innovative teaching-learning process; providing formative assessment; building
autonomous and collaborative learning; promoting healthy and integral development; and
participating in the constant improvement of the school and in institutional management
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(pp. 2-3). These are aligned with the generic competences (DOF, 2008b, pp. 2-4), disciplinary
competences (DOF, 2008b, pp. 4-7), professional competences (DOF, 2008b, pp. 7-8), and
extended competences (DOF, 2008b, pp. 6-7) of the students (DOF, 2008b; DOF, 2009), as well
as competences required for the leaders of schools (DOF, 2008d, pp. 2-4).

Given their national and international relevance, teaching competences are important
because they are part of the professionalisation of teachers (Aglero-Servin, 2022), who are
the key stakeholders in education systems (Dominguez-Gonzalez & Serna-Poot, 2021) and are
responsible for the efficient implementation of the teaching-learning process (Granada et al.,
2024). In the case of students, teachers’ competences help them improve their educational
achievement, as some studies attest (Di Lisio et al., 2025; Firda & Khairat, 2023; Putra & Yanto,
2025), they help students go on to higher education (Hollenstein & Brihwiler, 2024) and find
better jobs (Gonzales & Estrella, 2023) and they contribute to national and global development
(DOF, 20084, p. 2).

Moreover, it is essential to evaluate teaching competences given that they make it
possible to diagnose the educator’s capacity to transfer knowledge (Brown, 2024), identify
their strengths and opportunities to improve the quality of teaching (Skedsmo & Huber,
2024), improve their professional development (Perrenoud, 2004; Wang & Sang, 2024), and
inform society (Bleiberg et al., 2024), decision makers (Hunter & Kho, 2023), and educational
policymakers (Castro-Castillo et al., 2024).

From the students’ perspective, evaluating teachers’ competences makes it possible to
obtain, among others, indicators of the degree of development of the students’ competences,
which derive from the teachers’ competences (Nessa et al., 2024), as well as of the level of
learning acquired (Sdnchez-Tarazaga & Ferrandez-Berrueco, 2022). However, it is vital to have
appropriate instruments for these aims.

Given the importance, complexity, and challenges of evaluating teaching competences
in USE, there are several international instruments (Aydin et al., 2024; Baena-Extremera et al.,
2015; Cabero-Almenara & Palacios-Rodriguez, 2020; Cinque Gémez-del-Pulgar & Rodriguez-
Mantilla, 2020; Chee Yuet et al., 2016; Cortes et al., 2020; Fernandez-Diaz et al., 2016; GUmUs &
Kulkul, 2023; Kim & Kim, 2016; Salihu, 2019; Sanchez-Tarazaga & Fernandez-Berrueco, 2022),
as well as ones for Latin America (Hernandez-Suarez et al., 2021; Pérez-Contreras et al., 2022),
and for Mexico (Abarca-Cedefio et al., 2024; Luna-Serrano & Reyes-Pifiuelos, 2015; Moran et
al.,, 2015; Ramodn-Santiago et al., 2017). Instruments self-administered by the teacher are most
common, with few that are answered by the students, such as those of Baena-Extremera et al.
(2015), Luna-Serrano and Reyes-Pifiuelos (2015), and Ramén-Santiago et al. (2017).

When considering the theoretical foundations of these instruments, in most of them: a)
there is alack appropriate foundations for the teaching competences constructin USE; b) they
are not confined to a specific focus; c) the dimensions established are broad and the items
unrepresentative; d) the theoretical model that underpins the instrument is poorly identified;
and finally e) they display dimensions and measurements of behaviours of little relevance,
presenting under and over-representation of some domains.

Given these limitations, it should be noted that constructing an instrument demands
the existence of an adequate justification, a precise definition of the study variable, a
correct working, semantic, and syntactic definition of its relevant dimensions and pertinent
behaviours; and an interrelation between these elements and items (Mufiiz & Fonseca-Pedrero,
2019). Likewise, specific identification of the context of the study, the target population, the
circumstances, the form of application, and the use of the instrument are vital, as are the
appropriate content and construct analyses (AERA et al., 2014).

Consequently, the following objectives were chosen for the present study: 1) To design a
scale to evaluate teaching competences in upper secondary education; 2) To determine the
content validity of the instrument that evaluates individual competences of teachers from the
students’ perspective; 3) To define the general reliability of the instrument with McDonald’s
Omega; and 4) To establish the construct validity of the tool through exploratory and
confirmatory factor analysis.

Revista Espafiola de Pedagogia (2025), 83(292), 687-708 689



Emerson LOPEZ-LOPEZ and Luis Gibran JUAREZ-HERNANDEZ

2. Methodology

2.1. Type of study

An instrumental study was performed, which, as Montero and Leén observe (2007), involves
the development of tests and tools, including their design and adaptation, as well as study of
their psychometric properties.

2.2. 2.2. Instrument

From the perspective of individual competences, the following working definition of the
construct of teaching competences was used: “Those that comprise the individual qualities,
of an ethical, academic, professional, and social character that a USE teacher must possess”
(DOF, 2008c, p.1). These include the areas of being (ethical character), knowledge (academic),
action (professional), and coexistence (social), along with their respective competences and
attributes that the Official Diary of the Federation establishes, superimposes, and interrelates
(2008c, pp. 2-3). These qualities are also aligned with generic, disciplinary, and extended
student competences (DOF, 2008b; DOF, 2009), as well as with competences required of
school leadership (DOF, 2008d).

Nonetheless, to develop the Upper Secondary Education Teaching Competences Scale
(Escalade Competencias Docentesde Educacién MediaSuperior, ECDEMS),each competence
specified in the Official Diary of the Federation (DOF, 2008c) was reflected on, namely: 1)
Continuous professional training; 2) Command of knowledge to achieve meaningful learning;
3) Competence-focussed and contextualised planning; 4) Practising effective, creative and
innovative teaching-learning processes; 5) Providing formative assessment, 6) Constructing
autonomous and collaborative learning; 7) Promoting healthy and integral development; and
8) Participating in the continuous improvement of the school and in institutional management
(pp. 2-3), and their respective attributes. These attributes were included in the items that make
up the instrument. These comprised 20 positively worded items to be answered using a Likert-
type scale with values ranging from 1= Never to 5 = Always (Table 1).

TaBLE 1. Structure of the ECDEMS.

Items

1) When my teacher makes a mistake in what he/she is teaching us, he/she makes an effort
to improve in the following classes.

2) I note that my teacher always displays a willingness to continue learning and improve
his/her classes.

3) I note that my teacher relates the content to the different subjects that | study.
4) My teacher asks us about what we have learnt in his/her classes.

5) My teacher sets project-based assignments.

6) When teaching us, my teacher emphasises practical learning.

7) | can see that my teacher plans and organises well the classes he/she teaches.
8) My teacher is creative when teaching.

9) My teacher likes to innovate when teaching us.

10) The way we are evaluated is made clear to us.
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11) My teacher makes comments to us about how to improve a task or activity before
giving us the definitive mark.

12) | can see that when my teacher assesses us, he/she is interested in my learning
improving.

13) I think that my teacher is only interested in assessing me to give me a grade.

14) My teacher’s way of teaching encourages me to continue learning for myself.

15) He/she looks for ways for us to learn by collaborating with our classmates.

16) The teacher respects our diversity of beliefs, values and ideas in the classroom.

17) His/her example inspires us to practice a healthy lifestyle.

18) He/she makes us participants in creating rules for coexistence in the classroom.

19) | can see that my teacher is committed to the continuous improvement of the school.

20) | can see that my teacher supports the administration of this school.

Source: Prepared by the authors.

2.3. Content validity analysis

The content validity analysis involved validation of the instrument by expert judgement
involving 21 subject experts (Table 2). Criteria such as experience in the field of research,
academic level, and experience in the design and validation of instruments (CIFE, 2018b;
Juérez-Hernandez et al., 2017; Juarez-Hernandez & Tobdn, 2018) were taken into account when
selecting the experts.

TaBLE 2. Characteristics of the Experts

Details Characteristics

Gender (%) 23 % men and 77 % women

8 % post-doctoral 38 % doctoral, and

Highest level of studies 54 % master's

23 % postgraduate coordinators and
Roles administrators, 77 % research-active
professors in higher education

Areas of professional experience 100 % university teaching and research
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Mean years of professional experience

. 19.84 (+ 9.68)
(mean % standard deviation)
Mean years of university teaching
and research experience (mean * standard 13.61 (£ 7.82)

deviation)

Mean number of articles published in the field

o 21.69 (+ 29.45)
(mean + standard deviation)

Mean number of books published in the field

- 4.23(+7.86)
(mean % standard deviation)
Mean number of book chapters published
veann prers put 8.69 (+13.74)
in the field (mean * standard deviation)
Experience in analysis, revision, design, and/or
- . 100%
validation of research instruments
Institution where they work at the moment of 23 % private universities, 77 % public
the evaluation of the instrument universities

Source: Prepared by the authors.

The expert validation had a qualitative—quantitative focus (Juarez-Herndndez & Tobdn,
2018) and the expert validation scale was used (CIFE, 2018b), which consists of a qualitative
evaluation where the experts can suggest precise improvements to items. For the quantitative
evaluation, the instrumentincludes a Likert-type scale to evaluate the pertinence and wording
of the items (Table 3), which were evaluated using Aiken’s V content validity coefficient and
its 95 % confidence interval (Penfield & Giacobbi, 2004). Specifically, a minimum value for
acceptance of more than 0.75 for the coefficient was considered and of 0.50 for the lower
value of the interval (Bulger & Housner, 2007).
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TasLE 3. Expert Validation Scale

Classification of

Category level of pertinence Exclusion
The item does not contribute to evaluating
1. Not relevant the aim, dimensions, and/or construct of the
instrument. It can be eliminated completely.
Pertl.nence The item evaluates a superficial aspect of
The item 2. Low pertinence the aim, dimensions, and/or construct of the
evaluates a instrument.
central aspect
of the aim, 3 Medium The item acceptably evaluates the aim,
dimensions Lo dimensions and/or theoretical construct of the
> pertinence .
and/or instrument.
theoretical
construct of the
instrument. The item truly evaluates the aim, dimensions
4. High pertinence and/or construct of the instrument, and
-Highp is in line with recent theoretical and
methodological developments in the area.
Classification
Category of the level of Exclusion
comprehension
1. Itis not The item is not comprehensible by potential
comprehensible users of the instrument.
Wording
The item is 2 Low The item must be improved in at least half of
comprehensible cbmprehension its components, in aspects of wording and
by potential grammar.
users and . . -
. . . The item requires some superficial
complies with 3. Medium . . .
. . improvements to make its comprehension
the grammatical | comprehension
excellent.
rules of the
Spanish ) L .
language. 4. High The item is highly comprehensible for
) . potential users and follows the grammatical
comprehension
rules of the language.

Note: Taken from CIFE (2018b).

2.4. Pilot test

Having made the necessary improvements to the scale based on the experts’
recommendations, the instrument was applied to 21 students from the sixth semester of
USE. The chosen number of participants was based on the recommendations of Carpenter
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(2018), who states that for this phase it can range from 5 to 100 people from the target
group or population. The pilot group was 61.9 % female and 38.1 % male, with a mean age
of17.095 years (= 0.3008). 100 % (n = 21) were from the morning shift at a private school with
a mixed socio-economic level. The pilot study analysed the feasibility of the instrument
(Carvajal et al., 2011), specifically evaluating the level of understanding of the instructions
and items using the instrument satisfaction questionnaire (CIFE, 2018a), and an initial
reliability analysis was done using McDonald’s Omega (McDonald, 1999) and its 95%
confidence intervals. Regarding ethical questions, the aim of the instrument was explained
to the participants, their informed consent was acquired, and their personal data was
protected as required by the Mexican government (Camara de Diputados del H. Congreso
de la Unidn, 2017).

2.5. 2.5. Construct validity analysis

To perform the analysis, the instrument was applied to a convenience sample of 3726
students from various USE subsystems belonging to various bodies from the south and south
east of Mexico from publicly run and private schools. The mean age was 17.80 (+ 0.650); 49 %
female and 51 % male. As with the pilot group, the aim of the instrument was explained to
them, they were asked to give informed consent, and their personal data was protected as
required by the government (Camara de Diputados del H. Congreso de la Unién, 2017).

A first analysis was done to establish whether the items fit the normal distribution using
the Mardia index (Mardia, 1970). The item-test correlation was analysed and any items that
displayed a value greater than 0.90 or less than 0.20 were eliminated (Tabachnick & Fidell,
2001). McDonald’s Omega (McDonald, 1999) was calculated to evaluate the reliability of the
instrument.

The sample was then divided into two equal parts (n1 = 1863; n2 = 1863), using random
numbers through an electronic spreadsheet. The first subsample was analysed using
exploratory factor analysis (EFA), and the second with confirmatory factor analysis (CFA).
These analyses were done using the R software program (R Core Team, 2020). In this order,
EFA was done with the first subsample to explore the structure, and CFA was done with the
second subsample to confirm this structure (Brown, 2006). This process ensures that the
factor structure identified is not a specific characteristic of the initial subsample, it reduces
the possibility of biases, and it permits a better evaluation of the fit, stability, and quality of
the model (Carpenter, 2018; Kline, 2013; Lloret-Segura et al., 2014; Worthington & Whittaker,
2006).

In the case of the EFA, the value of the determinant, the KMO test and the Bartlett test
were analysed to determine their pertinence of analysis (Howard, 2016). Having established
these, the type of correlation matrix and the extraction method were chosen, with the Pearson
product-moment correlation matrix and the maximum likelihood estimation method being
used if the items displayed a normal distribution (Howard, 2016; Lloret-Segura et al., 2014), and
the polychoric matrix of correlation and the unweighted least squares (ULS) method being
used if the assumption was not fulfilled (Xia & Yang, 2019). The number of factors to retain was
based on the maximum consensus technique among the 23 methods used with the support of
the nFactors library (Lidecke et al., 2020). For the analysis of the factor matrix, the significance
of the factor loadings per item had to be greater than 0.55 (Hair et al., 2010). In the event of
problems with factorial complexity, the matrix was rotated using the most appropriate method
(Juarez-Hernandez, 2018; Lloret-Segura et al., 2014).

The factor structure obtained from the EFA was analysed in the second subsample using
CFA.The maximum likelihood estimation method was used if the assumption of normality was
fulfilled; if it was not, the unweighted least squares (ULS) estimation method was used (Yuan,
2005). The model’s goodness of fit was evaluated using various indicators and indices (x*/df,
GFl, CFI, TLI, RMSEA, RMR), considering the threshold values indicated by Raczova et al. (2021).
This analysis was done using the R software program and the laavan (Rosseel, 2012) and psych
(Revelle, 2017) packages.
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Through the standardised factor loadings, the average variance extracted (AVE) and the
composite reliability were calculated, with the threshold value for the former being greater
than 0.50 (Fornell & Larcker, 1981) and for the latter 0.70 (Hair et al., 2014). The convergent validity
was analysed, considering that the AVE must be greater than or equal to 0.5, the standardised
factor loadings greater than 0.50, and the composite reliability greater than 0.70 (Fornell &
Larcker, 1981; Hair et al., 2014). Finally, the reliability was evaluated using McDonald’s Omega
(McDonald, 1999) and its 95% confidence intervals.

3. Results

3.1. Content validity analysis

All of the items were validated in the pertinence and wording criteria (Aiken’s V > 0.75,
LV > 0.50) (Figure 1).

Ficure 1. Representation of the Results of the Quantitative Analysis of the Validation by Experts.
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Source: Prepared by the authors.
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The qualitative evaluation provided some observations relating to questions of wording
that required attention (Table 4).

TaBLE 4. Observations by the Experts

Items Observations

13. 1 think that my
teacheris only
interested in assessing
me to give me a
grade.

Expert1: The question should be in the same direction as the
others as this complicates the scoring.

19.1can see that my
teacher is committed
to the continuous
improvement of the
school.

Expert 2: The question should be in the same direction as the
others as this complicates the scoring.

Source: Prepared by the authors.

3.2. Pilotgroup

In general terms, the participants reported a high level of comprehension of the items
(66.7 %) and a high level of comprehension of the instructions (76 %). Regarding the level of
relevance and pertinence of the items, they described most of them as very important (47.6 %).
The average time to respond to the instrument was 5.71 minutes. The reliability of this phase
was optimal (McDonald’s Omega: 0.920, 95 % CI: 0.853 + 0.960).

3.3. Analysis of items and reliability

The absence of multivariate normality (kurtosis p < 0.05; skew < 0.05) was verified.
Regarding the item-test correlation (ITC), it was found that item 13 had to be eliminated (Table
5). In this regard, this item makes a negative affirmation and states: | think that my teacher
is only interested in assessing me to give me a grade. After this, the reliability was optimal
(McDonald’s Omega: 0.959, 95 % CI: 0.957 + 0.961).

TaBLE 5. Initial Analysis of the Items

Item Item-test correlation
1 0.7/
2 0.793
3 0.535
4 0.67
5 0.382
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6 0.746
7 0.792
8 0.784
9 0.789
10 0.734
l 0.7122
12 0.759
13 0.044
14 0.773
15 0.743
16 0.612
17 0.752
18 0.709
19 o.rrr
20 0.684

Source: Prepared by the authors.

3.4. Construct validity analysis

The analysis of the assumptions for application of EFA was satisfactory, as the variables
were found to be significantly related (p < 0.05) and a determinant close to zero was found
(0.0000001735). Similarly, the Kaiser-Meyer-Olkin test (KMO: 0.98) and Bartlett’s test of
sphericity (p < 0.001) demonstrated the pertinence of the use of EFA.

With regards to the extraction of factors, it was necessary to retain one factor, which
contained 18 of the 19 items (with factor loadings greater than 0.50) and explained more than
60 % of the variance (Table 6). The resulting factor model corresponded with the theoretical
model, which indicates that the items refer to the personal characteristics of teachers specified
in Agreement 447, expressed as competences and attributes, because they are directly related
to the teachers’ being, knowledge, action, and coexistence.
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TaBLE 6. Result of the Exploratory Factor Analysis

Item Factor loading
9 0.87
2 0.86
7 0.85
8 0.84
14 0.83
19 0.83
12 0.82
17 0.81
1 0.8
6 0.79
15 0.79
10 0.79
il 0.77
18 0.76
20 0.73
4 0.72
16 0.69
3 0.56

Source: Prepared by the authors.

The CFA displayed a good fit for the model obtained (Table 6), as the different indices
displayed optimal values (Table 7). The value of the average variance extracted (AVE: 0.7905)
and of the composite reliability (CR: 0.966) were optimal. Each item displayed standardised
factor loadings greater than 0.50 (Figure 2).
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TaBLE 7. Fit of the Factor Model

Value expected

Index Value obtained

(Raczova et al., 2021)

C?l—squared/degrees of freedom ratio Menora 3 189
(x*/df)
Goodness of fit index (GFl) Mayor a 0.90 0.995
Root mean square error of

o 0.050 2 0.080 0.050 (0.048 a2 0.079)
approximation (RMSEA)
Root mean square residual (RMSR) Menor a .050 0.028
Comparative fit index (CFl) Mayor a 0.95 0.992
Tucker-Lewis Index (TLI) Mayor a 0.90 0.994

Source: Prepared by the authors.

Ficure 2. Representation of the Confirmatory Factor Model
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4, Discussion

Studying the construct of teaching competences is, among other reasons, part of the
process of professionalisation of teachers to provide quality education, as they are key figures
in education systems given the effectiveness and efficiency that they must demonstrate in the
teaching-learning process in order to elevate students’ educational achievements so that they
can access a better quality of life in a globalised world.

It has also been established that evaluating teaching competences is important in
USE, as this provides valuable data for public policymakers and decision makers within
institutions. Specifically, it makes it possible to diagnose teachers’ ability to transfer
knowledge and to identify their strengths and weaknesses as points of reference to
improve their educational and professional quality, as all educational processes and the
stakeholders in them are ultimately closely connected to one another, in order to shape a
student body that is competitive and ready to join the world of work or to go on to higher
education.

Against this background, although it has been demonstrated that there are tools for
evaluating teaching competence, these have been found to have limitations with regards
to solid theoretical bases, and they have not been tested in a variety of contexts to confirm
that they are appropriate for measuring the construct of teaching competences in USE.
Consequently, there is a need to design and comprehensively validate the ECDEMS, based
on the theoretical formulations of the Common Curriculum Framework of the National Upper
Secondary Education System (Marco Curricular Comun del Sistema Nacional de Educacion
Media Superior) and aligned with competences of the students and management of
educational institutions at this level.

Inline with these considerations, relevanceis giventothe individual qualities ofthe teachers’
being, knowledge, action, and coexistence as a professional, which were transformed into
items elaborated in the form of a scale as use of this type of instrument is recommended when
measuring single-variable attributes (teaching competences), with graded answer options
from which the respondent —in this case the student — must pick one.

After creating the instrument, it is vital to evaluate the quality of its measurement, which
is done by analysis of its psychometric properties (Carvajal et al., 2011). In this regard,
validation by experts found that all of the items displayed content validity. This means that
the instrument reflects a specific content domain that it measures (Hernandez-Sampieri
et al,, 2010). It is important to note that the validation by experts was based on quality
guidelines, such as the selection of experts, the number of experts, qualitative—quantitative
evaluation, and analysis by means of a relevance index (Juarez-Hernadndez & Tobdn, 2018;
Maldonado-Suarez & Santoyo-Telles, 2024), which gave the validation robustness and
precision.

As for pilot testing, this is a fundamental phase, as its objective is to provide an
initial approach to the instrument’s adequacy for the target population, verify logistical
aspects of application and administration of the instrument, and perform an initial
analysis of reliability (Carpenter, 2017; Maldonado-Suarez & Santoyo-Telles, 2024; Muiiiz
& Fonseca-Pedrero, 2019). Accordingly, the adequacy of the instrument in this phase was
satisfactory, as the degree of comprehension of items was acceptable and the degree of
comprehension of the instructions was good. For its part, the reliability in this application
was optimal.

A cross-validation process was performed for construct validity analysis, which is
considered to be optimal (Lloret-Segura et al., 2014). EFA was used to test the structure that
underlines the set of items, and CFA to validate this structure (Lloret-Segura et al., 2014). In
this order, the preliminary analysis of the items found that item 13 - “| think that my teacher
is only interested in assessing me to give me a grade” — displayed a low correlation with the
instrument. Logic suggests that the correlation being like this is correct because, on the one
hand, it addresses the absence of a competence, something that is not part of the study
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performed, and on the other hand it could be due to lack of understanding by the respondent,
or unclear wording.

According to the results of the EFA, the correspondence with the proposed theoretical
model is established, in other words, one single factor explained more than 60 % of the
variance, which is considered optimal (Velicer & Fava, 1998). In this sense, this factor included
95 % of the items, meaning that these represent the construct addressed (Lagunes, 2017),
which emphasises the significance of the content validation process performed (Hayness
et al., 2009). Regarding item 5, which was not represented in the factor model (“My teacher
sets project-based assignments”), this could be because it addresses aspects relating to
activities outside the classroom and non-specific assignments with a large scope, or, as
noted above, it could be because of unclear wording or a failure to understand the item by
the respondent.

The evaluation of the factor model through CFA verified the model’s fit with the data, as
all of the indicators displayed near optimal values. One aspect to note was the value of the
standardised factor loadings, the average variance extracted, and the composite reliability,
which indicate the existence of convergent validity (Fornell & Larcker, 1981; Hair et al., 2010),
meaning that the proposed indicators adequately measure this factor (Cheung & Wang, 2017).

Observation through content validity that the instrument measures a specific domain (for
example, personal competences), that the EFA identifies correspondence with the proposed
theoretical model, and that the CFA corroborates the empirical sustainability of the model
demonstrates that the instrument addresses the needs and distinctive characteristics of
human nature through teaching competences. In other words, they emphasise analytical
competences, action-oriented competences and the social competences of Baartman (2007)
while seeking to develop personal well-being and the competence of the students (Braun &
Hooper, 2024; Cachutt-Alvarado et al., 2024).

With regards to reliability, according to the results this was optimal; the precision and the
degree of correlation between the final 18 items of the instrument is noted, indicating that the
measurement is free from error (Carvajal et al., 2011; Jabrayilov et al., 2016). Therefore, we can
conclude that the ECDEMS has adequate psychometric properties that reflect the quality of
its measurement.

One strength of the study is that it followed the ideal model presented in the literature with
content analysis performed first followed by analysis of construct validity through the process
of cross validation (EFA and CFA). Also, a reasonably large sample population was used from a
major geographical sector of the south and south east area of Mexico.

One significant limitation of the present study is methodological as probability sampling
was used, which prevents the findings from being generalised. Another could be how each
participant interpreted each item, as well as their socio-emotional conditions when they
responded. A further limitation is the form or the circumstances under which the researchers
collected the information.

5. Conclusion

Using evaluation scales such as the present instrument has important theoretical and
practical implications because it allows measurements of teaching performance in USE to be
contrasted with whattheory states. For future teachers, it enables personalised identification of
areas forimprovement, as well as possibilities for professional feedback and the development
of key and specific competences to increase students’ educational achievement, as well as
improving the efficacy of the local teacher training programmes.

This tool can also be used by educational policy makers and by the leaders of upper-
secondary education institutes to diagnose teaching competences at the macro level and
establish the corresponding medium- and long-term strategies.
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Consequently, future research should replicate this study in other contexts both in Mexico
and abroad, using probability sampling so that the results obtained can be generalised, and
carry out comparative studies by gender to evaluate students’ perception of their teachers,
according to the regions they are from.
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