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Introduction

Competency-based teaching involves new approaches 
for the teaching-learning process on both the curricular and 
the methodological innovation levels (Baena-Extremera, 
Granero-Gallegos & Martínez-Molina, 2015). Moreover, 
analyzing the teacher’s role becomes more relevant due to 
the high expectations from education systems with regard 
to teachers acquiring competencies that allow them to ad-
dress and solve issues related to changes resulting from the 
learning process through time and from professional im-
provement, with the possible reconstruction of reality and 
an effective personal and professional positioning (Palacios, 
López-Pastor & Fraile, 2019). This is why personal and 
professional traits, and the teachers’ actions and behaviors 
are relevant topics for comprehensive study and surveying 

when facing the novel education scenarios (Baños et al., 
2017; Barba-Martín, et al., 2020).

For the 21st century education model, the Organization 
for Economic Co-operation and Development (OECD) 
deemed relevant to include the Teaching and Learning 
Survey project (TALIS), the importance of developing 
more efficient teaching competencies (OECD, 2013; Ain-
ley & Carstens, 2018). Such efficient competencies have to 
do with the “specific attributes of teaching performance re-
lated to functions and responsibilities inherent to everyday 
tasks (the generic), but, most of all, tightly articulated to a 
specific teaching practice, that is, linked to the specific and 
authentic tasks of a unique teaching practice” (Blázquez, 
2013, p. 4). Authors such as Rivera and Alfageme-Gon-
zález (2019) consider that teaching competencies are the 
result of the professional training background, but also 
of learnings acquired through life, at school or elsewhe-
re, during either the teaching tasks themselves or one’s 
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variables. Sin embargo, no se encontró una correlación discriminante con la subescala de Aburrimiento. Se concluye que la EECD-EF 
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Abstract. This is a study to obtain evidence of validity, whose purpose was to analyze the psychometric properties and the measu-
rement invariance by gender of the Teacher Competency Evaluation Scale for Physical Education (EECD-EF, by it acronym in Spanish) for 
secondary schools in the Mexican context. Participants were 748 high school students with a mean age of 13.99 years, of whom 374 
were female. The results from the Confirmatory Factor Analysis (CFA) support the unifactorial model. The EECD-EF meets the re-
quirements for convergent validity. In addition, the correlation with the Satisfaction subscale of Intrinsic School Satisfaction Scale (ISDS) 
was positive and significant, providing evidence of validity of association with other variables. However, no discriminatory correlation 
was found with the Boredom subscale. It’s concluded that the EECD-EF serves as an efficient instrument to assess the measurement 
invariance of the teachers’ competency from the students’ point of view according to gender.
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training teachers with a general profile (Catano & Harvey, 
2011; Luna et al., 2012) and teachers with a specific pro-
file in Physical Education (PE) (Gallego-Ortega & Rodrí-
guez-Fuentes, 2017; Lleixá et al. 2010). Likewise, several 
assessment instruments have been created to measure the 
competencies of PE teachers (Ojeda-Nahuelcura et al., 
2022), obtaining acceptable values for validity and reliabi-
lity of some questionnaires and scales. For example, in the 
studies of Guillén-Gámez and Perrino (2020), and Perea 
and Abello (2022) measured digital skills, Tul et al. (2015) 
focused on professional competences, and Jones-Jofré et al. 
(2022) in generic ones. For his part, Martínez-Mínguez et 
al. (2022) analyze for the scores of an instrument to assess 
the professional psychomotor skills in the context of the 
initial teacher training.

Specifically, in Chile, Jones-Jofré et al. (2022) applied 
in 2017 the Physical Education Generic Competencies Question-
naire (PEGCQ) to 961 first-year students belonging to the 
different careers of the Technical University Federico Santa 
María de Valparaíso, to know the effect of physical edu-
cation classes on the development of generic competen-
ces through the perception of students. The competencies 
evaluated were: (a) Teamwork, (b) Recreation, (c) Kinesthetic 
intelligence and (d) Ethics. Among the conclusions, it is hi-
ghlighted that users affirm that physical education classes 
allow the development of these generic skills through the 
systematic practice of physical activity, thus contributing 
to the integral formation of the individual. Similarly, Tul 
et al. (2015) designed a cross-sectional study to evalua-
te perceived importance of Slovenian Physical Education 
Teachers’ (PETs) professional competencies. In a self-ad-
ministered questionnaire 672 Slovenian PETs evaluated 
their own professional competencies on a four-level sca-
le. The results point to a high degree of reliability of the 
entire questionnaire (Cronbach alpha=.97). What’s more, 
the competency profile of teachers consists of 11 factors: 
(a) Didactic approaches; (b) Social science aspects of sport; (c) 
General pedagogical knowledge; (d) Biological and physiological 
aspects of sport; (e) Teaching methods; (f) General didactic knowle-
dge; (g) Research, entrepreneurship, organization; (h) Communi-
cation skills; (i) Planning; (j) Responsible behavior; and (k) Lea-
dership, motivation. Didactic approaches as the subject-specific 
competencies, which represent the first factor, seemed to 
be the most informative for PETs, explaining 33.8% of the 
total variance (57.6%).

 In Spain, Martínez-Mínguez et al. (2022) obtained 
evidence of validity and reliability for the scores of Profes-
sional Psychomotor Competencies in Initial Teacher Training Scale 
(PPCITTS), applied to 318 early childhood education tea-
cher students from four Spanish universities. The results 
of the validity analysis of the internal structure yielded a 
distribution in five interpretable factors capable of jointly 

leisure time. In this manner, according to Tejada (2005), 
a competent teacher possesses four know-hows: (1) the 
theoretical know-how regarding an academic field within 
the professional framework; (2) the know-how to apply 
said knowledge to specific professional situations; (3) the 
know-how to be from the personal attributes and attitudes 
toward oneself, the students and the teaching practice; (4) 
the know-how to act regarding the cumulus of interpersonal 
demeanor and skills that allow them to interact in the pro-
fessional environment.

One method to assess teaching competencies can be 
seen in the yearly teacher selection processes in Mexico. In 
order to be appointed for a teaching position at elementary 
schools, the Secretariat of Public Education (SEP, 2017) uses 
a knowledge and skills test in which applicants must prove 
that they meet the profile, parameters and indicators set 
out by the applicable normativity. This seeks to promote 
the best learning achievements for all students. 

The teaching profile established by the Mexican norma-
tivity comprises five dimensions: (1) a teacher that knows 
their students, how they learn and what they need to learn; 
(2) a teacher that organizes and evaluates learning tasks and 
performs an appropriate didactic approach; (3) a teacher 
self-identifying as a professional in constant improvement 
to help students during their learning processes; (4) a tea-
cher that abides by the legal and ethical commitments inhe-
rent to their profession for the wellbeing of their students; 
and (5) a teacher that participates in the efficient operation 
of the school and fosters its relationship with the commu-
nity to ensure that all students can graduate successfully. 
These capabilities should be present in the everyday tasks of 
Mexican teachers, however, many of these attributes have 
either faded over time or never been reinforced. This is 
why it is important to be continuously aware of the current 
teaching competency levels (Baños, Barretos-Ruvalcaba & 
Baena-Extremera, 2019).

Students are an essential factor for the preservation and 
improvement of quality teaching due to their participation 
in evaluation processes that guarantee the internal quali-
ty of teaching (Lidice & Saglam, 2012). However, most 
existing assessments are based on a traditional approach 
where students evaluate the learnings received throughout 
the course by term’s end (Marsh et al., 2011). Hence, re-
searchers have become increasingly worried about the lack 
of reliability and validity of some potentially biased ques-
tionnaires based on the students’ point of view (Catano & 
Harvey, 2011).

For several years now, scientific literature has strived to 
assess competencies and standards for teachers (OXFAM 
NOVID, 2011), creating models such as the Competency 
Based Teacher Education (Navío, 2005) with the goal of de-
termining what kind of competencies will be present when 
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lation subsets according to different interest variables (i.e. 
gender, cultural background, and age). In particular, the ob-
tained results bring substantial information to continue the 
analysis of differences in the perception of teaching com-
petencies according to gender, given that the emotional 
and relationship needs between teachers and students are 
a relevant research topic at the moment (McClowry et al., 
2013).

Therefore, the purposes of the present study are va-
ried and respond to different aims and objectives. First, to 
analyze the psychometric properties of the EECD-EF for 
Mexican high school students; second, to verify the fac-
torial structure of the unifactorial model underlying the 
EECD-EF; third, to analyze the factorial invariance in the 
configurational, weak, strong and strict models according to 
the gender of the participants; and the fourth and last, to 
obtain evidence of relationships with other variables for the 
EECD-EF.

Method

Type of study
In the present study, evidence of construct validity of 

the internal structure (internal consistency reliability, di-
mensionality and factorial invariance) as well as evidence 
of the relationship with other variables were obtained for 
the EECD-EF instrument. To obtain evidence of validity 
of the internal consistency reliability and dimensionality of 
the test, the recommendations of Brown (2015), Hair et 
al. (2019), and Hu and Bentler (1999) were followed to 
define the dimensionality of the underlying model of the 
instrument. For this purpose, a Multigroup Confirmatory Fac-
tor Analysis (MGCFA) was applied. Model fit was assessed 
according to the criteria recommended by Vandenberg and 
Lance (2000), and Cheung and Rensvold (2002). The fac-
torial invariance of the instrument as a function of gender 
was assessed according to the practices, recommendations, 
and criteria recommended by Dimitrov (2010), Milfont 
and Fischer (2010), and Putnick and Bornstein (2016). To 
obtain evidence of relationship with other variables, the 
recommendations of Hair et al. (2019), de Winter et al. 
(2016), and Liddell and Kruschke (2018) were followed 
for the selection of the type of correlation test to be used in 
the simple linear regression analysis.

Participants
The sample was composed of third grade secondary 

school students from the state of Nuevo Leon (Mexico) 
chosen by using a probabilistic and multistage design, stra-
tified at the level of school centers and by proportional 
affixation. According to official data from INEGI (2019), 
school enrollment in secondary education (ISCED level 2) 

explaining 67.4% of the total variance, which are: (a) De-
sign psychomotricity sessions, (b) Apply the adult attitude system, 
(c) Observe and evaluate the child and the session, (d) Analyze 
and reflect on their own practice and that of others, and (e) In-
teract with the educational and scientific community. Regarding 
the reliability analysis, the instrument presents high coe-
fficients of internal consistency by scales and evidence of 
temporal stability.

Among the instruments devised, we highlight the As-
sessment Questionnaire for Teaching Performance (CEID, by its 
acronym in Spanish) with a factorial structure of three 
dimensions: planning, development and results (More-
no-Murcia et al., 2015), which yielded acceptable validity 
and reliability values. On the other hand, Salcines-Talledo 
et al. (2018) created the Initial Training of Physical Education 
Teachers Scale (ITPES) without reporting the goodness-of-fit 
indices of the Confirmatory Factor Analysis (CFA), obtai-
ning three dimensions: (a) Cross-competencies, (b) Teaching 
competencies, and (c) PE teaching competencies. Moreover, the 
Interpersonal Competency Valuation Scale (ICVS) for PETs was 
created featuring four factors: (1) teamwork, (2) commu-
nication with experts from other areas, (3) skills for inter-
personal relations, (4) appreciation of diversity and multi-
culturality, (5) auto-critical and critical capacity, and (6) 
ethical commitment (Aparicio & Fraile, 2015). In this sca-
le, neither validity nor reliability results were reported for 
the instrument. All participants were university students.

PE teaching evaluation instruments are scarce at a se-
condary school level, with the only highlight being the 
Spanish version of the Teacher Competency Assessment Scale for 
Physical Education (EECD-EF, by it acronym in Spanish), 
comprised of eight factors: (a) Communication, (b) Work 
awareness, (c) Creativity, (d) Feedback, (e) Individual conside-
ration for the student, (f) Professionalism, (g) Problem solving, 
and (h) Social awareness (Baena-Extremera et al., 2015). 
However, in spite of the sound psychometric properties of 
the EECD-EF applied to the Spanish population and its use 
in recent studies (Baños, Baena-Extremera & Ortiz-Cama-
cho, 2019; Granero-Gallegos, Baños, Baena-Extremera & 
Martínez-Molina, 2020), several adaptations are needed 
for its application and interpretation in the Mexican con-
text. For instance, it is important to highlight the differen-
ces not only in student habits, but also in the curricular 
inception of study programs, as well as in the methodo-
logical development of the teaching practice and even the 
understanding of PE.

Therefore, an adaptation to the Mexican context is 
needed in order to study the validity and reliability of the 
EECD-EF and analyze the outlook from Mexican adoles-
cents on their PETs’ competencies. In addition, analyzing 
the measurement factorial invariance delivers strong evi-
dence that allows for a benchmark analysis among popu-
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scale ranging from 1 (totally disagree) to 5 (totally agree). Evi-
dence of construct validity has been reported in different 
studies. Baños, Baena-Extremera and Granero-Gallegos 
(2019) report adequate internal consistency indices (α > 
0.60, McDonald’s Omega [ω] > 0.70), as well as adequate 
fit indices for the two-factor model (χ2 = 34.30; gl = 19; 
χ2/gl = 1.80; GFI = 0.99; NFI = 0.94; NNFI = 0.96; CFI 
= 0.97 and RMSEA = 0.04).

Procedure
This research was conducted in accordance with the 

Declaration of Helsinki 1961 (Edinburgh revision, 2008). 
Approval for this study was obtained from the SEP and the 
Autonomous University of Baja California (identification 
number: 431/569/E). To carry out this study, a research 
project entitled “Program for International Student Assessment: 
relationship between school performance in high school students 
and psychological, family and physical activity variables” was first 
submitted and subsequently approved and subsidized by 
the SEP. Data was collected in September 2019. Then, the 
authorization of the high school principals was requested, 
providing the parents/guardians involved with information 
for consent detailing the purpose and intentionality of the 
study. After their approval, the data collection procedure 
was initiated by informing the students that participation 
was anonymous and voluntary, and that their responses 
would be confidential, reminding them that there were no 
right or wrong answers, and asking them to respond with 
complete honesty. All questionnaires were completed insi-
de the classroom in the presence of the principal investiga-
tor in case any doubts arose during the procedure, which 
lasted between 15 and 20 minutes.

Data analysis
Analyses were performed to obtain descriptive statis-

tics: the mean score, Standard Deviation (SD), Item-To-
tal Correlation Coefficient (ITCC), kurtosis and skewness 
were calculated for each of the items of the EECD-EF. The 
assumptions of linearity and multicollinearity, multivariate 
normality, discrimination, internal consistency and sample 
adequacy were then verified. Multivariate normality was 
assessed using Mardia’s (1970) multivariate normality test 
for kurtosis), a non-significant value (p > 0.05) indicates 
that the data are normally distributed (Mardia, 1970). 
Discrimination was assessed by means of the corrected 
item-total correlation coefficient (ITCC); those items with 
values equal to or greater than 0.30 were retained (ITCC 
≥ 0.30). The internal consistency assumption was assessed 
using Cronbach’s alpha statistic (α); the criterion for ac-
ceptance of the assumption was determined by a value α ≥ 
0.70 (Hair et al., 2019). Finally, the measure of sampling 
adequacy (MSA) was measured through the Kaiser-Me-

for the state of Nuevo León in the 2018-2019 school year 
was 27,227 students: 13,831 males (50.8%) and 13,396 
(49.2%) females. Based on previous data, the sample po-
pulation was calculated using Cochran’s formula (1963) 
adjusted for finite population correction for proportions. 
Two groups were considered: men and women; likewise, 
a confidence level of 95% and a margin of error of +5% 
were established. As a result, a population of 373 +-5 stu-
dents per group was required.

The sample consisted of 374 male and 374 female third 
grade high school students from the state of Nuevo Leon 
(Mexico). Mean age for the male group was 13.99 years 
(SD = 0.30) and the mean age for the female group was 
14.02 years (SD = 0.33).

Instruments
Two instruments were used for the present study: (1) 

the Teaching Competence Evaluation Scale in Physical Education 
for Secondary School (EECD-EF, by it acronym in Spanish) 
in its version adapted to the Mexican context (Baena-Ex-
tremera et al., 2015) and (2) the Intrinsic School Satisfaction 
Scale (ISDS), in its version adapted for the subject of PE and 
to the Mexican school context (Baños, Baena-Extremera & 
Granero-Gallegos, 2019). The EECD-EF is a self-report 
scale made up of nine items (k =9) that measure the stu-
dents’ perspective on the competencies of physical educa-
tion, mathematics and Spanish teachers (Baena-Extremera 
et al., 2015). Each item counts measures the degree of 
student agreement through seven response options ranging 
from 1 (totally disagree) to 7 (totally agree); and, in turn, the-
se are organized into three categories: low agreement (op-
tions 1 and 2), medium agreement (options 3 and 4) and 
high agreement (options 6, 7). Several studies with a Mexi-
can student population have reported adequate evidence of 
construct validity of the EECD-EF in the Mexican context. 
Baena-Extremera et al. (2015) report adequate evidence of 
internal consistency, as they obtained internal consistency 
indices with adequate values (composite reliability = 0.93; 
average variance extracted [AVE] = 0.61; Cronbach’s al-
pha [α] = 0.90), as well as adequate fit indices in the sin-
gle-factor model (χ2 = 27.68; gl = 20; χ2/gl= 1.38; GFI= 
0.99; NFI= 0.98; NNFI= 0.99; CFI = 0.99; RMSEA = 
0.023; RMSR = 0.029).

The second instrument used was the ISDS (Baños, Bae-
na-Extremera & Granero-Gallegos, 2019). This instru-
ment is a self-report instrument consisting of eight items 
(k = 8) divided into two factors: (a) a first factor composed 
of five items that measures the level of satisfaction/enjoyment 
with the academic activities of each subject; and (b) a se-
cond factor composed of three items that refers to the stu-
dents’ boredom with the academic activities of each subject. 
The response options were measured through an attitudinal 
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fference less than .015 (ΔCFI < 0.015), and a TLI diffe-
rence less than .01 (ΔTLI < 0.01; Chen, 2007; Putnick & 
Bornstein, 2016).

Finally, a simple linear regression analysis was carried 
out to determine the degree of association between the 
EECD-EF scores and each of the ISDS factors. Spearman’s 
correlation test (r

s
) was applied for this purpose; the appli-

cation of r
s
 is recommended for investigating the relations-

hip between two sets of ordinal type data, both normally 
distributed (de Winter et al., 2016). The correlation be-
tween scales with five and seven response options presents 
results equivalent to the comparison of scales with the same 
number of response options (Colman et al., 1997), so no 
transformation of the data was performed to achieve equi-
valence between scales.

Results

Descriptive analyses of the items
The procedure used to analyze each of the EECD-EF 

items followed the guidelines set by Carretero-Dios and 
Pérez (2007). Said analysis is needed to study the conve-
nience of maintaining each item within each of the theore-
tical dimensions to which it belongs, according to the origi-
nal scale (Catano & Harvey, 2011). 

Values for mean score, SD, ITCC, kurtosis and skew-
ness were calculated for each of the EECD-EF items. Items 
from the EECD-EF showed mean values ranging from 3.82 
(item 4) to 4.3 (item 7), standard deviation values ranged 
from 1.83 (items 1 and 9) to 1.99 (item 4). As suggested by 
Bollen and Long (1994), the asymmetry and kurtosis indi-
ces are near 0 and < |2|; with the exception of the skew-
ness value in item 4 all values showed a negative score 
trend, indicating negatively skewed and leptokurtic res-
ponse distributions. All ITCC values of the items were ≥ 
0.30. Complete descriptive statistics for each item are 
shown in Table 1.

The mean score for the subjects on the EECD-EF scale 
was 37.1 with a SD of 13.5. The mean score for fema-

 

  

 
Table 1 
Descriptive statistics, internal consistency and homogeneity  (n = 748) 

Ítems M SD ITCC α sin ítem Skewness Kurtosis FL 
Ítem 1 4.17 1.83 0.59 0.91 -0.08 -1.03 0.67 
Ítem 2 4.17 1.88 0.68 0.91 -0.05 -1.07 0.75 
Ítem 3 4.27 1.98 0.73 0.91 -0.26 -1.11 0.79 
Ítem 4 3.82 1.99 0.67 0.91 0.15 -1.30 0.74 
Ítem 5 4.08 1.96 0.76 0.90 -0.09 -1.19 0.82 
Ítem 6 4.12 1.90 0.74 0.91 -0.08 -1.08 0.81 
Ítem 7 4.30 1.98 0.74 0.91 -0.23 -1.12 0.81 
Ítem 8 4.11 1.87 0.74 0.91 -0.10 -1.09 0.81 
Ítem 9 4.17 1.83 0.71 0.91 -0.08 -1.24 0.78 

Note: n = sample; M = mean; SD = standard deviation; ITCC = item-total 
correlation coefficient of ; FL = factorial loadings 

 
  

yer-Olkin test (KMO), an MSA value ≥ .70 and a p-value 
≤ 0.50 in Bartlett’s test of sphericity indicates an acceptable 
degree of association between variables.

Once the assumptions were evaluated, the model un-
derlying the EECD-EF was defined and evaluated. Pre-
vious studies (Baños, Baena-Extremera & Ortiz-Camacho, 
2019) have obtained adequate fit indices for a unifactorial 
solution (GFI = 0.99, NFI = 0.96, NNFI = 0.97, CFI = 
0.98, RMSEA = 0.003). Therefore, a unifactorial model 
was generated and its fit was verified. Due to the violation 
of the multivariate normality assumption and the use of or-
dinal responses, the weighted least squares (WLS) robust 
estimation method was used. To measure model fit, the 
recommendations of Hu and Bentler (1999) for the selec-
tion of relative and absolute fit indices were applied. The 
indices considered were: Satorra-Bentler scaled chi-square 
test (χ2/gl), normalized fit index (NFI), non-normalized 
fit index (NNFI), comparative fit index (CFI), root mean 
square error of approximation (RMSEA), normalized root 
mean square residual (SRMR). The criteria for verifying 
adequate fit values for each index were set at: a χ²/gl va-
lue equal to or greater than three (χ²/gl ≤ 3); NFI, NNFI, 
and CFI values equal to or greater than 0.95 (NFI, NNFI, 
CFI ≥ 0.95); and RMSEA and SRMR values equal to or 
less than .06 (RMSEA, SRMR ≤ .06). Regarding the CFA 
of the scales with ordinal nature of the data correlation 
matrix, it is also important to set out the results of compo-
site reliability and AVE for each of the critical dimensions. 
According to Hair et al. (2019), the minimum values for 
composite reliability and AVE should be 0.70 and 0.50 
respectively. 

Subsequently, it was evaluated whether the construct 
underlying the test was conceptualized in the same way 
across participants. For this purpose, a Multigroup Confir-
matory Factor Analysis (MGCFA) was performed in order 
to measure the invariance of the construct as a function 
of the sex of the students based on the one-factor model 
described above. The recommendations of Milfont and 
Fischer (2010), Putnick and Bornstein (2016), Dimitrov 
(2010) were followed. A sequential constraint procedure 
with increasingly restrictive parameters was followed for 
the models in each group. Models were nested and com-
pared both models for obtaining configurational invariance 
(M1), i.e., verifying whether the number of factors and 
patterns of factor loadings are equal. The models were 
then evaluated for evidence in metric invariance (M2), 
models invariant in factor loadings; scalar (M3), models 
invariant in item intercepts; and item uniqueness (M4), 
models invariant variances/covariances of item errors 
(Dimitrov, 2010; Putnick & Bornstein, 2016). Criteria 
for verification of invariance between models were a CFI 
difference less than -0.01 (ΔCFI < -0.01), an RMSEA di-
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Factorial invariance according to gender
An MGCFA was performed for the measurement fac-

torial invariance according to gender of the EECD-EF. The 
results from the invariance tests are shown on Table 2. The 
models (configural, weak, strong and strict invariance) provi-
de a proper goodness-of-fit level (CFI > 0.90, TLI > 0.90 
and RMSEA < 0.08) and do not exceed the recommended 
cut off points for comparison of the increasingly restrictive 
models for RMSEA (Δ < 0.015), CFI (Δ < -0.01) and TLI 
(Δ < 0.01).

Validity of association with other variables
A regression analysis was performed to test to what ex-

tent the EECD-EF (independent variable) predicts the ISDS 
dimensions (dependent variable). The EECD-EF is proven 
to show a strong correlation with student Satisfaction/enjo-
yment subscale (ß = 0.29, p = 0.0001**), hence the more 
competent the teacher, the more enjoyment for students 
during PE class. The correlation is negative with Boredom 
subscale, but it cannot be proven that there is a prediction 
with this dimension because the values are not significant (ß 
= -0.07, p = 0. 053) (see Table 3).

Discussion

The purposes of this study were: to analyze the psy-
chometric properties of the EECD-EF for secondary 
schools in the Mexican context; and to analyze the me-
asurement factorial invariance according to gender. The 
psychometric properties of the EECD-EF instrument for 
the Spanish context were initially researched by Catano 
and Harvey (2011), who obtained an explained variance 
of 68%. The results obtained from the factorial structure 
in this study support reliability, validity and factorial inva-
riance of the instrument adapted to the Mexican context. 
The CFA has been carried out with a single dimension 
(perception from students of the teachers’ competency), 
similar to the hypothesized model in the Spanish context 
(Baena-Extremera et al., 2015) and the source model 
(Catano & Harvey, 2011).

In accordance with previous studies, it was found that 
the EECD-EF has adequate psychometric properties, as 
well as appropriate evidence on its internal structure ac-
cording to the criteria established a-priori. The analyses 
of the present study yielded adequate internal consistency 
indices similar to those obtained in the analysis of the test 
in Spanish adolescents (Baena-Extremera et al., 2015). 
Likewise, the values obtained from the factor loadings 
are adequate, suggesting that the entirety of the EECD-
EF items load on a single general factor. The unifactorial 
structure of the underlying model of the EECD-EF, pro-
posed by Baena-Extremera et al. (2015) and supported 

les was 36.9 (SD = 12.8) and for males was 37.3 (SD = 
14.1); comparison of mean scores through Student’s t-test 
did not yield significant results (t = -0.44, gl = 745.7, p 
= 0.65).

The value obtained for the normalized multivariate kur-
tosis of the scale was 28.45 with a significant p-value (p < 
.05), this result rejects the assumption of multivariate nor-
mality. Given the above, a robust estimation method will 
be used to generate the underlying model of the test.

The analysis to verify the internal consistency assump-
tion of the test yielded adequate results; the internal consis-
tency was appropriate (α = 0.92) and did not improve by 
removing any item. All ITCC presented values ≥ 0.59. Fac-
torial saturations of the factor analysis were above 0.65. As 
well, EECD-EF test yielded significant results for the Bart-
lett sphericity test (χ² = 3790.724, gl = 36; p < 0.001), 
whereas Kaiser-Meyer-Olkin was above 0.60 (MSA = 
0.94), signaling data adequacy.

Confirmatory Factor Analysis
Results of multivariate normality analysis for the 

EECD-EF showed that multivariate normality cannot be 
deemed acceptable, which implies the use of robust esti-
mators. Thereby, we used the weighted least squares (WLS) 
estimation method from the LISREL 8.80 software by 
Jöreskog and Sorbom (2003). The polychoric correlation 
and asymptotic covariance matrices were used as input 
for the data analysis. A single factor measurement model 
was hypothesized. The tested model exhibits high factorial 
loads (≥ 0.67). All items show values > 0.50 for individual 
reliability (R2) (ranging from 0.50 for item-1 to 0.79 for 
item-8). All fitness data were outstanding (χ2 = 115.79, gl 
= 27, p = 0.000, χ2/gl = 4.29, GFI = 0.99, NFI = 0.96, 
NNFI = 0.96, CFI = 0.97, RMSEA = 0.06; RMSR = 0.029). 
The model meets all the requirements that guarantee its 
convergent validity (Hair et al., 2019): all factorial loads 
were > 0.60 (Figure 1) and statistically significant (t > 
1.96). Finally, the tested model had a composite reliability of 
0.93 and AVE of 0.60.

 

 

 
 

 
Figure 1. Path Diagram of EECD-EF scale 
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nero-Gallegos, 2019). The validation of this instrument 
for the Mexican context will make it easier to assess the 
PE teachers’ competencies within the Mexican education 
system. In this way, researchers will be able to analyze 
which competencies teachers must reinforce to increa-
se chances of productive learning for the students. As 
underscored by Fortuin et al. (2015), it is essential that 
teachers acquire a large array of skills, not only in terms 
of knowledge, but also in emotional education, and class 
control and management.

It is worth highlighting the importance that the PETs’ 
competencies have within the curricula and development 
of adolescents, especially for the promotion of physical 
and healthy activities beyond the classroom (Stratton et 
al., 2008). Thus, understanding that PETs are able to con-
sistently influence various aspects of students’ lives (Ruiz-
Juan et al., 2017; Wallhead & Buckworth, 2004), this 
instrument may open new research paradigms for the PE 
field in the Mexican context. This is why it is important to 
underscore the contributions of this study for the improve-
ment of PETs’ competencies in Mexico.

Conclusion

The present study demonstrates the adequate psycho-
metric properties and evidence of construct validity of 
the EECD-EF for a sample of Mexican secondary school 
students. The results obtained support the unifactorial 
structure found in previous studies (i.e. Baena-Extreme-
ra et al., 2015), indicating that the instrument measu-
res a particular phenomenon and not a variety of them; 
which facilitates the interpretations generated through the 
participants’ scores. Likewise, the unifactorial structure 
shows that it is invariant according to gender for the confi-
gurational, weak, strong and strict models, thus comparisons 
of mean scores between men and women are considered 
valid and unbiased (Dimitrov, 2010; Putnick & Bornstein, 
2016). Consequently, the application of the EECD-EF is 
recommended for the measurement of identifying the stu-
dents’ perspective in relation to teachers’ competencies 
because it’s a brief, inexpensive and easy-to-administer 
instrument.

by Baños, Baena-Extremera and Ortiz-Camacho (2019), 
was verified. The above means that it is possible to identify 
the perspective of Mexican high school students regarding 
their teachers’ teaching competencies in the subjects of 
PE, Mathematics, and Spanish.

Results obtained from the application of the MGCFA 
enabled the verification of evidence for factorial invariance 
of the EECD-EF scale in the configurational, weak, strong and 
strict models in terms of gender among Mexican secondary 
school students. Thus, it is confirmed that the underlying 
construct is equivalently understood by males and females. 
Likewise, comparisons of subjects based on mean scores 
are valid and unbiased (Dimitrov, 2010; Putnick & Borns-
tein, 2016). The results of the present research are similar 
to those obtained in the application of the scale in Spanish 
high school students (Martínez-Molina et al., 2020), so it 
is inferred that the scale retains its psychometric proper-
ties in different Hispanic cultural contexts. However, this 
would have to be assessed with a subsequent invariance 
study. 

The ISDS was used for the external validity analysis 
because of the correlation between both variables and 
the potential practical applications from said correlation. 
The results show that EECD-EF positively predicts sa-
tisfaction with the PE class, however, there is not a sig-
nificant correlation with boredom in PE. Other studies 
did find a negative prediction between EECD-EF and 
boredom in PE (Baena-Extremera et al., 2015). Also 
worth mentioning is how the PE teacher may be affec-
ted by the satisfaction with school in general, given that 
a student that considers the PE teacher to be competent 
will feel satisfied with school, otherwise, they will feel 
bored (Baños, Baena-Extremera, Ortiz-Camacho et al., 
2019), a situation that may even unleash disruptive beha-
viors in the classroom (Baños, Baena-Extremera & Gra-

 

  

 
 
 
 
 

Table 2.  
Goodness of fit indexes of the invariance models. 

Model χ2 df RMSEA [90% IC] CFI TLI 
 

Model 
comparison 

ΔRMSEA ΔCFI ΔTLI 

M1 228.451 54 0.066 [0.057-0.074] .955 0.939 - - - - 
M2 239.594 62 0.062 [0.054-0.070] .954 0.946 2  versus 1 0.004 0.001 -0.007 
M3 260.767 71 0.060 [0.052-0.067] .951 0.950 3  versus 2 0.002 0.003 -0.004 
M4 294.877 81 0.059 [0.052-0.067] .944 0.950 4  versus 3 0.001 0.006 0.000 

Note: χ² = Chi-square; df = degrees of freedom; RMSEA = root mean square error of approximation; CFI = confirmatory fit index; TLI = 
Tucker–Lewis index. 

 
  

 

 

 
Table 3.  
Simple linear regression of the EECD-EF (independent variable) predicts 
the subscales of the ISDS (dependent variable) 
Subscales F ß p 
Satisfaction/enjoy 66.71 0.29 0.0001** 
Boredom 3.76 -0.07 0. 053 
Note: ß=Standardized beta weights. **p < 0.01  
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Limitations and strengths

In terms of strengths, we underscore the sample’s de-
sign, probabilistic and random by centers, stratified, mul-
tistage and by proportional affixation. In this way, results 
may be generalized for the state of Nuevo Leon, Mexico. 
In addition, the researched topic may greatly help generate 
solutions for the main issues faced by teachers every day. 
Also this instrument provides an easy and inexpensive way 
to measure students’ perspective on the competencies of 
physical education, mathematics and Spanish teachers.

However, in spite of the sampling design and the in-
terest for the research topic, some limitations must be 
considered. Even though the factorial invariance analysis 
was conducted according to sex, it would be interesting 
to broaden this research to other states of Mexico and di-
fferent school levels to study the validity and reliability of 
the instrument with other subjects and be able to genera-
lize results for the country regardless of the state and the 
student’s academic level. Additionally, due to the fact that 
the results of the simple linear regression analysis contrast 
with studies applied to similar populations (Baena-Extre-
mera et al., 2015), it is recommended that the instrument 
undergo a more robust regression analysis in order to un-
derstand the relations of the phenomenon in a more detai-
led manner.
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