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Family-school participation.
Evaluation from the QFIS integral model

Participacion familia-escuela.
Evaluacion desde el modelo integral QFIS
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Abstract

This research presents an original instrument (Questionnaire Family
Involvement in School, QFIS) to evaluate something as important as family
involvement in school life. The questionnaire has been validated to measure the
dimensions of such involvement: Communication with families, Participation
in school activities, Sense of belonging, Home involvement, Activities in the
Parent-Teacher Association (PTA) and School Council, Community involvement,
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and Family training. The participants were 3612 families of students in Early
Childhood Education, Primary Education, and Secondary Education in a multi-
cultural context. The instrument was collaboratively constructed by the authors
and contributions from school management teams and AMPA. After validating
the content of the instrument and the corresponding exploratory factor analy-
sis (using the principal component method), the confirmatory factor analysis
(by modelling structural equations) empirically demonstrated the fit of the
initial theoretical model. The calculated reliability indices were satisfactory,
indicating that the resulting instrument is valid and reliable for the overall
measurement of family involvement in school. The possibilities for transfer
related to detecting needs for educational administrations, centre managers,
and future work that allows for digital evaluation processes of involvement
are evident.

Keywords: family involvement, school, structural equation model, construct
validity, factor analysis.

Resumen

Esta investigacion ofrece un instrumento original (Questionnaire Family
Involvement in School, QFIS) para evaluar algo tan importante como es la par-
ticipacion de las familias en la vida de los centros escolares. Se ha validado el
cuestionario para medir las dimensiones de dicha participacion: Comunicacion
con las familias, Participaciéon en actividades del centro, Sentimiento de perte-
nencia, Implicacion en el hogar, Actividades en las AMPA y en el Consejo Escolar,
Participacion comunitaria y Formacion de familias. Los participantes fueron 3612
familias de alumnado de Educacién Infantil, Educacién Primaria y Educacion
Secundaria en un contexto multicultural. El instrumento fue construido colabo-
rativamente por los autores y las aportaciones de equipos directivos de centros
y AMPA. Al validar el contenido del instrumento y el correspondiente analisis
factorial exploratorio (utilizando el método de componentes principales), el ana-
lisis factorial confirmatorio (mediante modelado de ecuaciones estructurales)
demostré empiricamente el ajuste del modelo tedrico inicial. Los indices de con-
fiabilidad calculados fueron satisfactorios, lo que nos informa que el instrumento
resultante es valido y confiable para la medicion global de la participacion fami-
liar en la escuela. Son evidentes las posibilidades de transferencia referidas a la
deteccion de necesidades para las administraciones educativas, los gestores de
centros y futuros trabajos que permitan procesos de digitalizaciéon de evaluacion
de la participacion.

Palabras clave: participacion familiar, escuela, modelo de ecuaciones estruc-
turales, validez de constructo, analisis factorial.
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Introduction

Family involvement in schools has been seen, by researchers and edu-
cational agents, as a relevant but complex process (Baker et al., 20106;
Epstein et al., 2019; Kurtulmus, 2016; Wilder, 2014). Its relevance lies in a
positive impact on inclusion, academic performance improvement, school
climate, prevention of violent behaviour, and school dropout, among oth-
ers (Jeynes, 2023; Merchan-Rios et al., 2023; Tan et al., 2020; Wilder,
2014). Its complexity lies, on the one hand, in the interpretation made of
the concept of participation, understood mostly as a face-to-face act, and
not so much from an educational commitment to the school (Baker et al.,
2016), reducing families to a consumer-client role, using the terminology
of Vogels, which is unenterprising and un-innovative (Carcamo y Jarpa-
Arriagada, 2021). On the other hand, complexity lies in the reference
to two contexts with different educational ways of proceeding, comple-
mentary and evoked to understanding (Herniandez-Prados, 2022), and
in the diversity of dimensions and variables that affect the family-school
relationship, and its multilevel nature (Carcamo & Jarpa-Arriagada, 2021;
Epstein et al., 2019; Fernandez-Alonso et al., 2017). Additionally, family
involvement is subject to the geographical and cultural peculiarities of
the context (Fernandez-Vega & Carcamo, 2021; Garbacz et al., 2019).

Specific research on family involvement has been characterised, firstly,
by analysing the levels of such involvement from the perception of teach-
ers, management teams, the families themselves and, on rare occasions,
students (Torrego, 2019). And secondly, by employing different method-
ologies, information collection instruments, population sectors and statis-
tical analyses, which make comparative analyses difficult (McNeal, 2012).
According to Boonk et al. (2018), this distinction is due to research being
conducted without a widely accepted theoretical framework. Hence the
importance of confirmatory analyses that help us provide consistency to
theoretical models.

Literature review
Recent bibliographic studies conclude that research on family involve-

ment has mainly focused on the modalities, variables, effects, and obsta-
cles of collaboration, as well as on the immigrant group (Egido, 2020).
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Participation can be divided into both in school and at home, direct or
indirect, individual or collective (Castro et al., 2015; Tan et al., 2020).
Information can be gathered on the nature of parental involvement (con-
sumer, client, participant, and partner), the level of parental involvement
(informative, consultative, collaborative, decision-making, and efficacy
control), and the place of participation (inside or outside the school),
according to the model of Circamo and Jarpa-Arriagada (2021). Other
aspects, such as promoting participation opportunities, improving com-
munication, welcoming families, sharing time, and favouring the tran-
sition from involvement to commitment, are also important for family
involvement (Baker et al., 2016). Without detracting from the relevance
of any of them, we focus on the theoretical delimitation of each of the
modalities or avenues for participation, starting from the general to the
particular. In this regard, the Anglo-Saxon model of Epstein (Epstein et
al., 2019), internationally recognised, remains in force, and contemplates
six forms of family involvement: parenting, communication, volunteer-
ing, home learning, decision-making, and community collaboration. The
North American model of Hoover-Dempsey and Sandler (Walker et al.,
2005) consists of five levels of involvement (parental role beliefs, paren-
tal self-efficacy to help, feeling invited to participate by children and
teachers, and participation in school activities) and recognises the impor-
tance of feeling welcomed by teachers in the decision to participate. For
its part, Leon and Fernandez (2017) present a model of nine aspects
that are grouped into four modalities of family involvement: relationship
(communication and family-teacher-school relationship); pedagogical
support (orientation and promotion); participation (modes of participa-
tion, personal interest, knowledge); and training (behavioural and aca-
demic aspects). These studies reveal that communication, participation in
school activities, family involvement, and training are common elements.
The Dual Navigation Approach (DNA) model of Jeynes (2023) highlights
communication, associationism, homework supervision, participation in
classroom and school activities, and community resource mobilisation
as aspects of school involvement, differentiating it from involvement at
home.

More specifically, communication has been recognised as one of the
most effective forms of student progress (Clark et al., 2019); motivat-
ing participation in the rest of the modalities, especially with school
activities, home involvement, and a sense of belonging (Garreta & Llevot,
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2022; Gomariz et al., 2020; Tan et al., 2020); and effective for receiving
guidelines to help students at home; in fact, families demand more time-
ly, proactive, and preventive communication (Baker et al., 2016). Com-
munication is mainly developed through face-to-face interactions (Conus
& Fahrni, 2019), often associated with attending informational meetings
and tutorials to address problems (Lopez-Castro & Pantoja, 2016; Tran,
2014), although digital communication is on the rise, despite the scepti-
cism and distrust of teachers (Novianti & Garzia, 2020; Papakonstantinou,
2023). It includes aspects such as individual tutoring, collective meetings
with families, the school agenda, informative notes, as well as any other
form of communication (Consejo Escolar del Estado, 2014; Dettmers et
al., 2019; Garbacz et al., 2019), although they can be specified as Lopez-
Castro and Pantoja (2016) do when focusing on family involvement in
tutoring, knowledge of the functions and degree of satisfaction with the
tutor and advisor, dedication and commitment of the tutor and use of the
digitised communication in tutorial activities.

On the other hand, most models distinguish between Participation in
school activities, focused on fostering collaborative actions within the
school, and Involvement from home, which promotes support for chil-
dren in homework and cognitive development (Gomariz et al., 2020;
Hernandez-Prados, 2022; Jeynes, 2023). The first of these encompasses
attendance at meetings with teachers, help with classroom activities and
participation in the running of the school as actions that make up partici-
pation in the school (Fernandez-Alonso et al., 2017) as well as classroom
activities, sports, coexistence, cultural activities, festivals, extracurricu-
lar outings, school services such as the library or canteen, school com-
mittees, fundraising and evaluative activities (Gomariz et al., 2020). The
frequency or mode of participation (attendance, collaboration or involve-
ment in management and decision-making) can be taken into account, as
has been done on other occasions (Consejo Escolar, 2014).

By Implication at home, we understand those educational actions car-
ried out by parents at home to promote their children's learning and
allow for the general social capital of the child, encouraging family com-
munication about school life, reading at home, participating in educa-
tional and cultural activities, instilling academic norms and expectations,
supporting their learning at home and homework, parenting style, family
norms, etc. (Boonk et al., 2018; Jeynes, 2023). The term does not imply
presence in school, but rather a commitment to school education (Baker
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et al., 2016), it promotes student achievement and well-being (Dettmers et
al., 2019), and it is related to the sense of belonging and centre activities.

The training of families is included as one of the centre's activities
(Consejo Escolar, 2014) and we consider it to be a specific form of par-
ticipation, in line with trends that emphasise the importance of family
information and training policies, betting on a training model in which
families and teachers commit to learning together (Fernandez-Alonso et
al., 2017; Tran, 2014). Nonetheless, both dimensions, Training and Centre
Activities, are deeply related (Leon & Fernandez, 2017).

In Spain, there are two bodies representing families in schools:
the Associations of Mothers and Fathers of Students (AMPA), which is
an appropriate form of organisation that allows for social interaction
between educational organisations and the immediate surroundings of
schools (Calik et al., 2019; Merchan-Rios et al, 2023) and promotes com-
munity participation, and School Councils. They are consultative bodies,
subject to recent debate, with little prominence in educational research,
which require greater teacher qualification to optimise their potential
in terms of family involvement (Garcia-Sanz et al., 2020), as currently
presents low levels of involvement, especially from Roma and immi-
grant families (Garreta, 2016; Merchdan-Rios et al, 2023). According to
Garreta and Llevot (2022), the AMPA is considered a support channel,
since it consists of professionals who act as translators or mediators.
New trends in research on the subject tend to identify various compo-
nents of parental involvement, such as cultural, emotional, and psycho-
logical aspects, among others (Jeynes, 2023; Merchan-Rios et al., 2023).
In this sense, special educational needs, parental trust in educational
support, academic expectations, sense of belonging, parental satisfac-
tion and well-being, are aspects to consider (Tan et al., 2020), as well
as the cultural barriers faced by certain immigrant or Roma communi-
ties (Garreta & Llevot, 2022; Merchan-Rios et al., 2023). New models
also emerge, such as the one proposed by Garbacz et al. (2019), which
contemplates: communication between home and school, home expecta-
tions and monitoring, educational support, school and community par-
ticipation, and school attendance. Subsequent studies have evolved by
introducing new elements such as the sense of belonging, family train-
ing, and the facilitating role of the teacher, among others (Gomariz et
al., 2022; Hernandez-Prados et al., 2019; Hernandez-Prados et al., 2015).
From a more social approach to education, community participation is
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considered. It involves ending the barriers around the school to col-
laborate with the community, through actions that promote cooperation
between schools, families, organisations, community groups, businesses,
and agencies (Gomariz et al., 2020). There are community participation
initiatives through service-learning, which emphasise the commitment
to solidarity in students and facilitate responsible citizenship (Rabadan
et al., 2022), but they generally do not integrate family participation.
Gahwaji (2019) includes, among others, national and religious events,
celebrations, programs of local organisations, comprehensive family ser-
vice, guides to community institutions, partnerships with libraries, parks
and museums, and family association in collaboration with the commu-
nity. From another approach, more focused on the participation for citi-
zenship, solidarity-based, fundraising, ecological, religious, volunteering,
neighbourhood activities could be included, among others, providing its
own identity and differentiated from the rest of the dimensions in terms
of content.

Finally, participation is closely linked to emotion, specifically the feeling
of belonging of families to the educational centre. This feeling identifies
with feeling welcomed and recognised by the educational community, so
that one perceives oneself as a member of the centre (Hernandez-Prados
et al., 2015). This is a determining factor in family participation and in
improving academic performance (Castro et al., 2015). With the review of
previous studies (Reparaz et al., 2018; Uslu & Gizir, 2017), we have incor-
porated: identification with the educational project of the centre, trust in
the teaching staff, defence of the centre’s teams, feeling integrated and
liberated from negative connotations towards the school, which translates
into greater satisfaction and involvement with the activities organised by
the centre, to the point of recommending it to other families. Feeling
invited by teachers and maintaining positive communication is essential
to feeling recognised, embraced and welcomed to school, increasing fam-
ily participation and feeding back into the processes (Anderson & Minke,
2007). The study by Uslu and Gizir (2017) revealed that interpersonal
relationships, involvement at home, and family participation in school
are significant predictors of the sense of belonging.

As a result of the review conducted, a Comprehensive Model of Fam-
ily Participation in Educational Centres (IMFIS) was created, which
incorporates seven modalities of family participation: 1. Communica-
tion, 2. Centre activities, 3. Sense of belonging, 4. Involvement at home,
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5. Parent-teacher association and school council, 6. Community participa-
tion, and 7. Family training. This model integrates traditional and emerging
modalities, overcoming partial and conservative views. In addition to pro-
moting a broad understanding of family participation, it allows for relation-
ships to be established between each of them, since, although it is shown
linearly, following the order used in the questionnaire, there are intercon-
nections that each dimension maintains with the rest, weaving a network of
interdependencies that better reflects the complexity of family participation.

Problem and objectives of the research

We pose the following research problem: how to validly and reliably
evaluate family participation in their children's educational centre? Like-
wise, the general objective of the study was to construct a comprehen-
sive questionnaire based on the theoretical model presented on family
participation, to obtain knowledge about the dimensions that make up
family participation in schools. The initial operational objectives were:

B To explore the latent variables or factors that make up the
questionnaire.

B To confirm the theoretical model defined on family participation
(IMFIS).

B To ensure the internal consistency of the questionnaire.

Method

A descriptive, non-experimental, cross-sectional, and confirmatory quan-
titative survey design was used in this research.

Participants
Out of an estimated population of 5022 families of students from 14 edu-

cational centres in Southeast Spain, where Infant, Primary, and Second-
ary Education is taught, all of them were invited to participate. Through
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a volunteer sampling, 3639 families accepted the invitation (19.8% from
Infant Education, 59.1% from Primary Education, and 20.3% from Sec-
ondary Education). However, after refining the data, a real sample of
3612 parents was obtained, achieving a confidence level of 97% and a
sampling error of less than 1%.

Instrument

We started with an initial questionnaire with 19 situational questions and
88 items (with a 5-point scale, except for one dichotomous) on family
participation grouped into 7 dimensions according to the IMFIS, which
we named Questionnaire Family Involvement in School (QFIS). After a
content validity check performed by 5 university professors (experts in
the subject and research methodology), the 14 participating centres’ man-
agement teams and the respective AMPA boards, the instrument retained
the 19 questions about the informants' parents' situation, but the family
participation items were reduced to 64, maintaining the initial 7 dimen-
sions. These items are presented in Annex 1.

Procedure

The content validity of the questionnaire was carried out through email.
Before applying the validated instruments to the informant families, they
were translated into Arabic and English as necessary, since most non-
Spanish origin families (except for Latin Americans) did not understand
Spanish. The questionnaires were applied in a normal sanitary situation
(non-pandemic), with the educational centres responsible for distribut-
ing them to families in paper format and collecting them once complet-
ed. These questionnaires were accompanied by a brief letter ensuring the
confidentiality of the data and informed consent.

Data analysis

To respond to the first operational objective of the research, an explor-
atory factor analysis was carried out using the principal component
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extraction method and the Varimax rotation method through the statis-
tical package SPSS, version 24. Regarding the second objective, a con-
firmatory factor analysis was carried out using the structural equation
modelling approach through the program AMOS, version 21. Finally, to
respond to the third objective of the study, the reliability of QFIS was
obtained through the calculation of Cronbach's Alpha coefficient and
McDonald's Omega using the SPSS program. In all cases, a statistical sig-
nificance level of a=.01 was considered.

Results

Exploratory factor analysis

Before proceeding with the exploratory factor analysis, in order to avoid
multicollinearity problems among the QFIS items, the Spearman correla-
tion coefficient was calculated between them. In no case did bivariate
correlations exceed .85, thus, according to Kline (2005), no item had to
be removed from the questionnaire validated by experts.

After checking the Kaiser-Meyer-Olkin sample adequacy measure (.955)
and the statistical significance of the Barlett sphericity test (.000), which
coincided with the dimensions of the theoretical model (IMFIS), 7 com-
ponents were established, with an explained variance of 53.96%. In this
first exploratory factor analysis, all the questionnaire items were included,
except the last one of each dimension. These items were subjected to a
second factor analysis because their content consists of the opposite pro-
cess to what is fundamentally intended to be evaluated with the QFIS.

The first factor integrates 12 items, all belonging to the questionnaire
dimension called Implication in the AMPA and in the School Council. The
second factor is formed by 10 items that constitute the dimension Sense
of belonging. The third factor contains the 13 items of the Involvement at
Home dimension. The fourth factor includes all the items of the Participa-
tion in School Activities dimension (9), plus one belonging to the Com-
munication with the School dimension (Q4: "I talk to the tutor in casual
contacts at the educational centre"). It is an item with a low factor load for
the factor it saturates (.382), with a very similar load to that obtained in
the factor it should have saturated according to the IMFIS (.365). The fifth
factor is formed by the 7 items of the Community Participation dimension.
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The sixth factor integrates the 6 items of the Training dimension. The
seventh and last factor includes 4 of the 5 items from the Communication
with the School dimension, plus 2 items from the Implication in the AMPA
and in the School Council of the centre (Q48: "I am, have been, or would
be willing to be a member of the AMPA Board of the centre; Q56: "I am,
have been, or would be willing to run as a representative of families in the
School Council of the centre"). It can be understood that, to take an active
part of the AMPA or the School Council of the centre, broad communica-
tion with the educational institution is necessary. In addition, the factorial
loads regarding the saturations of the fifth factor are found in the first of
them (.389 and .361, respectively), corresponding to the Implication in the
AMPA and in the School Council of the centre dimension.

From this first exploratory factor analysis, it can be stated that the
QFIS has hardly suffered any variation regarding the assignment of items
to each dimension, in relation to the content validation carried out by
the evaluators and the IMFIS, although the Communication with the edu-
cational centre dimension has been the one that has been most affected.
Thus, the denomination of the 7 factors results as follows:

B Factor 1: Family involvement in the AMPA and the School Council,
practically coinciding with dimension E of the questionnaire.

B Factor 2: Sense of belonging of families towards the educational
centre, fully coinciding with dimension C of the questionnaire.

B Factor 3: Educational involvement of parents from home, fully
coinciding with dimension D of the questionnaire.

B Factor 4: Family participation in activities organised by the centre,
practically coinciding with dimension B of the questionnaire.

B Factor 5: Community participation of families, fully coinciding
with dimension F of the questionnaire.

B Factor 6: Training of families to improve the education of their
children, fully coinciding with dimension G of the questionnaire.

B Factor 7: Family communication with the educational centre.
Although this factor is more closely related to dimension A of the
questionnaire, it is the one that has remained weakest, probably
because it is the most transversal dimension, as explained in the
theoretical foundation of this contribution.
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Confirmatory Factor Analysis

Regarding the second operational objective of the research, the Implica-
tion in the AMPA and in the School Council of the centre dimension was
divided into two for the calculation of confirmatory factor analysis. Like-
wise, missing values were eliminated, and although the methodological lit-
erature on these values seems to disagree (Aguinis et al., 2013), a decision
was made to disregard them, considering as such those cases in which the
standardized observable variable scores exceeded the |3| score (Verdugo
et al., 2008). In Figure I, according to the IMFIS, the correlation between
the latent variables and the observable variables, their specific measure-
ment error, as well as the covariance between the latent variables and also
between the detected measurement errors, are graphically represented.

The model was computed using maximum likelihood method. As it
is impractical to rely on multivariate normality assumptions, univariate
normality was assessed by studying the skewness and kurtosis of each
observed variable. For interpretation, the recommendations of Curran
et al. (1996) were followed, who established limits for univariate nor-
mal behaviour at values up to |2| for skewness and up to |7| for kur-
tosis. This criterion was met for all observed variables.

All pairs between observed and latent variables are significant, with
standardized regression coefficients reaching or exceeding the value of .3
established by Cohen (1988) as the typical size of effect. Similarly, the rela-
tionships between latent variable covariance coefficients and measurement
error coefficients were all significant. These correlation coefficients reach
or exceed, in 88.46% of cases, the value of .3 determined by Cohen (1988).

To assess model fit, since it is recommended to use several indicators
(Hu & Bentler, 1998), three indicators of different nature were used (Hair
et al., 2008): normalised chi-squared or chi-squared to degrees of freedom
ratio (CMIN/DF), included in parsimony goodness of fit measures; compar-
ative fit index (CFD), integrated in incremental fit measures; and root mean
square error of approximation (RMSEA), framed within absolute goodness
of fit measures. Table I shows the values obtained for these indices.

Regarding the normalised chi-square, the values established by the
literature range between 1 and 5 (Hair et al., 2008; Lévy & Varela, 2003;
Marsh & Hocevar, 1985; Wheaton et al., 1977). The comparative fit index
(CFI) should reach at least .9 (Cupani, 2012; Lévy & Varela, 2003; Marsh &
Hocevar, 1985; McDonald & Marsh, 1990). The root mean square error of
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FIGURE I. Questionnaire Family Involvement in School (QFIS) Structural Equation Model
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Table I. The goodness-of-fit indices of the IMFIS

Index Value
CMIN/DF 349
CFI .90
RMSEA .05

approximation (RMSEA) can be found in values lower than .08 (Browne
& Cudeck, 1993; Hair et al., 2008), lower than .06 (Hu & Bentler, 1998),
or scores below .05 (Lévy & Varela, 2003).

In light of the results, it can be affirmed that the IMFIS presents rea-
sonable fit indices between the theoretical structures and the empirical
data obtained, which allows us to use the questionnaire rigorously for
the intended purpose.

Reliability of the questionnaire

Regarding the third objective of the study, Table 2 shows acceptable
reliability indices for the questionnaire, both for the Cronbach's alpha
coefficient (o) and the McDonald's omega (Q), globally and by dimen-
sions. All of this is in line with the categorisation established by DeVellis
(2003), who determines that reliability of a measuring instrument can be
considered satisfactory with values equal to or greater than .7.

TABLE II. Overall reliability of the questionnaire by dimensions.

Dimensions o Cronbach Q) McDonald
Global 958 981
Communication with the centre 684 661
Participation in centre activities 848 875
Sense of belonging 946 931
Home involvement 875 891
Participation in the AMPA and School Council 934 926
Community participation 861 .880
Training 825 792
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Discussion

The Questionnaire Family Involvement in School (QFIS) shows sufficient
adjustment, although there are other instruments that have measured
family involvement in school (Epstein, 2019; Garbacz et al., 2019; Le6n
& Fernandez, 2017; Walker et al., 2005), its subscales allow measuring
several aspects with differentiated internal consistency, integrating new
dimensions that are not contemplated in other instruments or only appear
as items, without considering subscales. The questionnaire presents con-
tent and construct validity with fairly explained variance. Adequate valid-
ity and reliability were observed in all dimensions, with special relevance
regarding Community Participation, fully saturating the items and with-
out considering covariance between the measurement errors of the items.

The complexity of the relationships between the dimensions of par-
ticipation is consistent with what is presented in the theoretical model.
More specifically, in the Communication dimension, it is observed that
the item referring to casual contacts with the tutor (Q4) has saturated
in the centre activities dimension when several authors consider it an
informal mode of communication (Epstein, 2019), essential when par-
ents work (Snell et al., 2020) or in immigrant families (Garreta & Llevot,
2022), decreasing such contacts as the school year progresses (Conus
& Fahrni, 2019). Conversely, two items belonging to other dimensions
saturate. Specifically, Q48 and Q56, referring to the willingness to belong
to the AMPA board of directors and to represent families on the School
Council, probably because this attitude arises from maintaining effective
communication with teachers and school leaders. This type of participa-
tion has benefits for both students and the relationships between parents
and teachers, increasing trust and communication (Murray et al., 2019).

Covariance has been identified between the measurement errors of two
variables referring to casual contacts with the tutor (Q4) and communica-
tion with other teachers (Q5). Regarding this, we emphasise that although
contacts with tutors (Kurtulmus, 2016) acting as mediators of communica-
tion between the family and non-tutor teachers, communication with the
rest of the teachers should be encouraged, especially in secondary school,
where the tutor only teaches one subject. The teaching functions marked
by the regulations support the duty of providing "periodic information to
families on the learning process of their sons and daughters, as well as
guidance for their cooperation in it" (LOMLOE, Art. 91).
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Although the AMPA and School Council dimensions present internal
consistency independently, in the theoretical model, they constitute a
single dimension. They have presented the largest volume of covariances
in measurement errors, being recorded in items referring to the AMPA
(Q47-Q48), the School Council (Q54-Q55-Q56), and both (Q48-Q56 and
Q43-Q52). In the first covariance, we agree with Garreta (2016) that being
or being willing to be a member of the AMPA Board of Directors (Q48)
necessarily implies participating in the activities organised by the AMPA
(Q47). Thus, the decision-making and management processes of the
activities are carried out by the association's board, but all families can
participate in the organised activities (Calik et al., 2019). In addition, the
success of the organised activities depends on both the leadership style
and the participation of families (Ndubi & Mugambi, 2019). In the mea-
surement errors recorded in the items referring to the School Council, we
can verify that the formulation between being informed of the elections
to the School Council (Q54), participating in them (Q55), and presenting
oneself as a representative (Q560) is similar, but the levels of participation
and the responsibility they entail are different (Consejo Escolar, 2014).

Finally, the theoretical model acknowledges the interactions between
the AMPA (Association of Parents of Students) and the School Council,
with the latter being the great unknown (Gomariz et al., 2020). Some-
times, families play both roles: being part of the AMPA Board of Directors
(Q48) and representing families on the School Council (Q56), leading to
oversaturation (Garcia-Sanz et al., 2020). For this same reason, errors
related to knowing the members of the AMPA Board of Directors (Q43)
and the representatives of the School Council (Q50) arise.

The dimension related to family participation in activities organised by
the school is consistent, although families take advantage of these meet-
ings to communicate informally with the tutor. The diversity of activities
implies formulating items referring to categories and exemplifying the
most common situations in parentheses. These are complex items (Medi-
na, 2015), but necessary to avoid further expanding the questionnaire and
exhausting the respondents. The presence of measurement errors leads us
to rethink some of the items (Q12-Q13, Q14-Q15): work committees are
collaboration spaces related to the communal school philosophy (Paya &
Tormo, 2016), and although they have been linked to coexistence and cen-
tre improvement (Q13), they are not limited to participation in plan devel-
opment but also in services (Q12). Although Stacer and Perrucci (2013)
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argue that both items could constitute a single one, our proposal is to
continue considering them as different. Likewise, family participation in
fundraising (Q14) and centre evaluation processes (Q15) present covari-
ance between the measurement errors of both items. There is evidence to
justify the presence of both items. Some family participation taxonomies
contemplate that they act as support agents to improve resource provision
(Youn et al., 2012), although there are significant differences based on the
social capital of families (Msila, 2012), and many impoverished communi-
ties distance themselves from school if they only care about receiving more
than giving (Jeynes, 2023). Furthermore, we witness the construction of an
evaluative culture based on the participation of the school community that
promotes the improvement of educational quality (Janzen et al., 2017).

The dimension Involvement at home shows high consistency and reli-
ability. It requires attention to the similarity between extracurricular or com-
plementary activities (Q36) and cultural activities (Q37) that can lead to
confusion, especially in immigrant families unfamiliar with Spanish school
activities (Garreta, 2016). The difference between them lies in that the for-
mer present an academic, individual nuance, and external to the home,
while the latter are typical of shared family leisure, essential in family edu-
cation (Alvarez-Mufioz et al., 2023). We agree with Fernandez-Alonso et al.
(2017) and Castro et al. (2015) in recognising that involvement at home cov-
ers support and cultural opportunities (Q33), communication with children
about school issues (Q25), and accompanying them in schoolwork (Q31).

The dimension Sense of belonging presents a level of total coinci-
dence with the theoretical model and the highest reliability of all dimen-
sions, with the exception of the measurement error covariance related to
two items (Q21-Q22). Feeling attracted to collaborative activities or expe-
riences with families refers to the potential of the sense of belonging as
a driver for participation (Castro et al., 2015), while participating in the
educational centre makes one feel part of it, emphasising how the sense
of belonging to a community is generated (Dove et al., 2018; Hernandez-
Prados et al., 2015; Uslu & Gizir, 2017).

Finally, having information about the educational activities for families
organised by the school (Q60) is the lowest level of participation in the
Training dimension, since it does not imply a commitment to attend. Com-
mitment is essential to participate, just as teacher commitment is vital to pro-
mote participation (Dove et al., 2018; Siciliano, 2016). However, when we ask
if the training offered contributes to improving family-school relationships
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(Q71), it is a different aspect, focused on the content of the training activity.
Wilder (2014) indicates that training sessions for parents in communication
with the school and involvement in home reading had positive results in
family-school relationships and student performance. Given the above, there
is evidence to maintain both items despite the covariance found.

Conclusions and Implications

This study offers a comprehensive model for evaluating family participa-
tion in schools and a reliable and valid multidimensional measurement
tool that fits well with the IMFIS. QFIS provides relevant information for
making decisions in action with families in Early Childhood, Primary, or
Secondary Education centres, making it useful for different education
professionals (educational administration, centre management teams, and
family associations). As a limitation, although the proposed model pres-
ents an acceptable fit, it has only confirmed that it is one of the possible
models (Cupani, 2012). Regarding the relationship between the obtained
measurement errors, Hermida (2015) conducted 985 studies, in which 315
articles were identified that allowed correlating the measurement errors of
observable variables. For this author, this is acceptable due to theoretically
justifiable reasons, with the complexity of the model being a potential rea-
son for the correlation of measurement errors. Landis et al. (2009) argue
that estimating measurement errors in the structural equation model is
only appropriate when these correlations are inevitable, including when
observable variables share components. Both cases affect this study, with
the wording of the affected items being very similar, but at the same time,
all of them are necessary to conform to the specified theoretical model.
This study becomes the empirical reference framework for managing
and supporting, among other transfer possibilities, the development of
digital platforms for joint co-training of families and teaching staft (Ref.
PID2020-113505RB-100). We share that family empowerment in leadership
roles contributes to mobilising their networks, connections, and increas-
ing participation (Dove et al., 2018), which in turn favours the transition
from a spectator family to a partner (Hernandez-Prados, 2022). QFIS can
promote an empathic process with teachers and the desire to share, an
essential competence to establish collaborative, reciprocal family-school
relationships (Peck et al., 2015). Similarly, trust between these agents
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results in a more active role for families in the classroom and better sup-
port and guidance from teachers towards family education (Tran, 2014).
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Annex

1. Measuring instrument

Dimensions and items of the Questionnaire Family Involvement in
School, QFIS

A. Communication with the centre

1. | attend meetings with the classroom teacher.

2. | request meetings with the classroom teacher throughout the year.

3. | attend group meetings with other parents and the classroom teacher.

4. | speak with the classroom teacher in casual meetings at the beginning or end of the class.

5. | have meetings with the other teachers.

B. Involvement in school activities

6. Workshops in the classroom (Reading, handicrafts, cooking, etc.).

7. Cultural activities (historical facts, music topics, ecological, traditions, International Day of Peace,
grandparents, children, women, etc.).

8. Sport activities (tournaments or displays of football, basketball, judo, karate, etc.).

9. Celebrations (Christmas, Carnival, end of year, etc.).

10. Trips (to museums, monuments, other institutions, long trips, etc.).

11. Service activities offered by the centre (homeroom, library, dining room, school transport, etc.).

12. Work commissions in the centre (Plan for Coexistence, Improvement plan, etc.).

13. Commission for classroom fundraising (gifts, costumes, classroom decorations, etc.).

14. In the processes used to assess the centre (responding to forms, using a suggestions box,
making complains and/or suggestions through the AMPA (association for parents of students) or
individually, etc.)

C. Sense of belonging

15. I identify with the values, ideas, attitudes, goals, etc. of the centre.

16. | consider myself to be a part of the centre.

17. If a sporting, artistic or cultural team of the centre participates in any tournament or demonstration,
| support that team.

18. | trust the educational work of the teachers, supporting their decisions.

19. | find the family activities or experiences offered by the centre appealing.

20. Participating in the school makes me feel like | am a part of it.

21. Since the beginning, I've felt welcomed and integrated by the education community.

22. I'm satisfied with the education that my child receives at the school.

23. | feel free to express my ideas, concerns, suggestions, complaints, etc.

24. | would recommend this school to others with children.
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D. Home involvement

25.

| speak with my child about what he/she has done in class.

26.

| show my child that | trust him/her.

27.

I'm aware of my child’s attendance.

28.

I'm interested in my child’s homework.

29.

I'm concerned about how my child organises his/her time.

30.

| promote a good study environment at home (motivating the child to study, giving him/her a good
space with no distractions, learning resources, etc.).

31. I'm available to help my child with school work at any time.
32. | congratulate my child after the completing of his/her school work.
33. | give extracurricular or complementary activities to my child (languages, IT, music, dancing, sports,

support lessons, etc.).

34.

| promote my child’s responsibility when studying, being on the lookout, but never completing the
activities myself or being with the child the entire time.

35.

| ensure responsible use of computers, mobile phones, etc.

36.

In my family we participate in cultural activities (we read, we go to the cinema, theatre, museums,
trips, concerts, exhibitions, etc.

37.

| try to ensure that my child uses the things learned in class in real life

E. Involvement in the AMPA and the School Board

38.

I'm aware of the structure and functioning of the AMPA.

39.

| know members of the AMPA Board.

40.

I'm informed of the activities organised by the AMPA.

4

i

. I know the collection of books in which the AMPA takes part.

4

N

. I've looked for information about the AMPA on the internet, social networks, etc.

43.

| take part in activities organised by the AMPA.

44,

| 'am, | have been or | would be willing to be a member of the AMPA Board.

4

(9,

. | feel that the AMPA represents the interests of the families.

46.

I'm aware of the structure of the School Board.

47.

| know family representatives on the School Board.

48.

I'm informed of the decisions made in School Board meetings.

49.

I'm informed of the election process for the School Board (calendar, candidatures,
election process, etc.)

50.

| vote in the elections for the School Board.

5

N

. I'am, | have been or | would be willing to be a family representative of the School Board.

F. Community involvement

52.

In collection activities (food, clothes, caps collection, charity markets, etc.).

5

w

. In ecological activities (cleaning of rivers, demonstrations for the environment, environmental aware-

ness programs, tree planting, etc.).
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54. In neighbourhood activities (local parties, neighbour meetings, demonstrations for the needs of the
neighbourhood, etc.).

55. In charity and volunteer activities (helping the elderly, the ill, those with limited resources, those
who are alone, soup kitchens, etc.).

56. In activities of the different religious communities.

57. In activities targeted to diversity awareness (gender, abilities, cultural background, ethnic, etc.).

58. Activities to collaborate with youth associations to promote healthy leisure and free time activities.

G. Training

59. I'm informed of the training activities for families in the school.

60. | attend training activities for families in the school.

61. | take an active role in parent training activities (I ask questions, participate in debates, use what I've
learned, etc.).

62. I'm involved in the creation of training activities for families.

63. | have sufficient training to improve my child’s education.

64. The training offered by the centre helps to improve the family-school relationship.
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Abstract

Preparing for a permanent position as a teacher in the public teaching profes-
sion in Spain is a complex and tedious process that can lead to the appearance of
disruptive mental states in the candidate. In light of the above, this research aims to
study the levels of resilience, stress, burnout syndrome and hours of study among
candidates applying for public teaching posts at different levels of education and
to investigate the effects of resilience, stress and burnout syndrome on the number
of hours of study spent by candidates at different levels of education through struc-
tural equation modelling. For the development of the research, a descriptive, com-
parative and cross-sectional study was carried out on a sample of 4117 candidates
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in early childhood education, primary and secondary education. The instruments
used have been validated by the scientific community and adapted to Spanish
showing a high degree of reliability. In this case, the questionnaires used were the
Perceived Stress Scale (PSS), the Maslach Burnout Inventory (MBI) and the Connor-
Davidson Resilience Scale (CD-RISC). The results show that candidates for the
pre-primary and primary education corps have higher levels of stress and burnout
syndrome than candidates for the secondary education corps. In addition, second-
ary school teacher candidates show higher levels of resilience and a higher num-
ber of study hours. In conclusion, it is stated that the levels of burnout, stress and
resilience may vary according to the educational stage for which the candidates
are applying and that resilience is a fundamental element that helps to prevent and
channel the negative states derived from stress and burnout syndrome.

Keywords: education system, stress, teacher burnout, resilience academic,
Preschool Education, Elementary Education, Secondary Education.

Resumen

La preparacion para conseguir una plaza fija como maestro del cuerpo publi-
co docente en Espafa es un proceso complejo y tedioso que puede originar la
aparicion de estados mentales disruptivos en el opositor. Atendiendo a todo lo
citiado anteriormente, esta investigaciéon muestra los objetivos de estudiar los
niveles de resiliencia, estrés, sindrome de burnout y horas de estudio entre los
candidatos que optan a un puesto docente publico en los diferentes niveles
educativos e investigar los efectos de la resiliencia, el estrés y el sindrome de
burnout sobre el nimero de horas de estudio que dedican los candidatos en
los distintos niveles educativos a través de un modelo de ecuaciones estructu-
rales. Para el desarrollo de la investigacion se ha llevado a cabo un estudio des-
criptivo, comparativo y de corte transversal en una muestra de 4117 opositores
de educacion infantil, primaria y secundaria. Los instrumentos empleados han
sido validados por la comunidad cientifica y adaptados al castellano mostran-
do un alto grado de fiabilidad. En este caso los cuestionarios empleados han
sido la Escala de Estrés Percibido (PSS), el Inventario de Burnout de Maslach
(MBD vy la Escala de Resiliencia de Connor-Davidson (CD-RISC). Atendiendo
a los resultados, estos ponen de manifiesto que los opositores al cuerpo de
educacién infantil y primaria presentan niveles mas altos de estrés y sindrome
de burnout que los candidatos al cuerpo de educacién secundaria. Ademas, los
candidatos a profesores de secundaria muestran mayores niveles de resiliencia
y un mayor namero de horas de estudio. Como conclusion, se afirma que los
niveles de burnout, estrés y resiliencia pueden variar en fucnién de la etapa
educativa a la que se presentan los opositores y que la resiliencia es un ele-
mento fundamental que ayuda a prevenir y a canalizar los estados negativos
derivados del estrés y del sindrome de burnout.
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Palabras clave: sistema escolar, estrés, burnout escolar, resiliencia académica,
Educacion Infantil, Educacion Primaria, Educacion Secundaria.

Introduction

Currently, the role of teachers in society is essential to understand the
educational reality of every country (Parker et al., 2022). In this regard,
the Spanish process of selection of teachers at the preschool, elemen-
tary, lower secondary and upper secondary levels differs from the rest
of Europe in that the Spanish recruitment process involves a two-phase
state examination (Suarez-Riveiro et al., 2013). The first one consists in
demonstrating breath of knowledge specific to each education level that
teacher candidates apply for (Real Decreto 270/2022). This demonstra-
tion is carried out through a written examination about a topic randomly
chosen by the examination board where the teacher candidate sits the
exam (Real Decreto 270/2022). The second phase of the examination
aims to test the teaching aptitude of the candidates as well as the neces-
sary techniques to hold a teaching position. This phase consists in the
defense of a unit of work (Real Decreto 270/2022).

The process of training for these state examinations leads teacher candi-
dates, who are commonly known as “opositores” in the Spanish education
field, to start preparing for the public examination with high self-imposed
expectations (Calder6on et al., 2020). Undergoing constant levels of high
expectations results in an increase in levels of stress and the onset of disrup-
tive states that decrease the motivation needed for tasks, directly influencing
the preparation for the public examination (de la Fuente y Amate, 2019).

In this regard, one of the most common states in this process is the
burnout syndrome (Gutentag et al., 2017). This term is defined as a state
of physical, mental and emotional exhaustion that results in a lack of
interest in an activity or profession (Freudenberger, 1989; Tikkanen
et al., 2022). In the education field, teachers have manifested a higher
degree of physical and mental exhaustion when carrying out their duties
(Agyapong et al., 2022). Likewise, the preparation for an examination
over a long period of time increases the levels of burnout syndrome
(Daumiller et al., 2021). It has also been observed that different variables
come into play as catalyzers for the onset of physical and mental exhaus-
tion, stress being one of those variables (Zhao et al., 2022).

Revista de Educacion, 402. October-December 2023, pp. 29-51
Received: 19-01-2023  Accepted: 04-03-2023

31



32

Melguizo Ibdfiez, E., Gonzdlez Valero, G,, Zurita Ortega, F, Ortega Martin, J.L. BURNOUT, STRESS AND RESILIENCE IN THE COMPETITIVE EXAMINATION
PROCESS FOR EDUCATIONAL CORPS

Stress has been defined by numerous authors, however, this state
is characterised by mental fatigue resulting from the effort to perform
above the current level of competence, which contributes to the onset of
mental and physical disorders (Zhen et al., 2022). Its onset is not sponta-
neous, but is characterised by an onset divided into three phases (Selye,
1975). The first phase consists of an alarm reaction whereby the subject
becomes alert to a given stimulus (Selye, 1975). After the continuation
of this phase, a resistance phase takes place, in which individuals cope
with the stressor (Selye, 1975). The last phase consists of an exhaustion
phase, in which the subject shows signs of mental and physical fatigue
as a result of coping with the stressor stimulus (Selye, 1975).

Teaching is one of the most mentally and physically exhausting occu-
pations, as teachers show increased levels of stress (Raducu and Stan-
culescu, 2022). The study conducted by de la Fuente and Amate (2019)
showed that during preparation for the state examination for a public
teaching post in Spain, high stress levels are the result of self-imposed
high expectations as well as a sense of uncertainty. In contrast, factors
such as resilience have been found to prevent increased stress levels and
the occurrence of burnout syndrome (Yu et al., 2022).

Resilience is defined as the capacity that individuals possess to recover
from adverse situations (Bartell et al., 2019). In the education field, resil-
ience is defined as the aptitude to overcome any negative effect with the
view to developing the competitiveness in the social, vocational and aca-
demic field despite undergoing negative effects (Mansfield et al., 2016).
Resilience has been demonstrated to play a key role in the education
field to prevent the onset of disruptive and unfavorable states that affect
the teaching practice (Zhang et al., 2020). Specifically, the study carried
out by Gonzalez-Valero et al. (2021) highlights that within the Spanish
educational context, it is necessary to incorporate resilience into teacher
training. Similarly, Diaz-Sanchez and Barra-Almagia (2017) establish that
resilience is a factor that helps to develop job satisfaction despite intrin-
sic adversities such as lack of rest, social obstacles and mental health.
Likewise, observations have been made that while preparing to get a per-
manent placement in the public system, the population with the lowest
levels of stress and burnout syndrome have higher levels of resilience in
addition to studying more hours (Melguizo-Ibanez et al., 2022).

In light of the above, this study addresses the following questions:
Does resilience contributes to reducing the effects of stress and the
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burnout syndrome? Does the education level that teacher candidates
qualify for directly exert influence in terms of resilience, burnout syn-
drome, stress and study hours?

Finally, the main research objective is to empirically study the levels of
resilience, stress, burnout syndrome and study hours among candidates
for public teaching positions at different educational levels and to inves-
tigate the effects of resilience, stress and burnout syndrome on the num-
ber of study hours spent by teacher candidates at different educational
levels through structural equation modelling.

Research methods and Instruments

A cross-sectional, comparative descriptive study was carried out, with the
data studied at a single point in time. In this case, the data were collected
from January 2022 to May of the same year.

Sample

In this case, a total of 4169 participants took part, but the final sample
consisted of a total of 4117 candidates. The reduction of the sample was
mainly due to the fact that some participants did not fully answer the
questionnaire and because others randomly completed some questions.
Looking at the gender distribution of the sample, 33.1% (n=1363) is male
and 66.9% (n=2754) is female. With regard to the distribution of the stage
of education being applied for, 13.9% (n=574) of teacher candidates were
applying for a place in early childhood education, 76.2% (n=3134) were
applying for primary education and 9.9% (n=409) were applying for sec-
ondary education.

Regarding the distribution by Autonomous Community, Table I shows
a summary of the population reached by each one of them.

Instruments

B Ad hoc sociodemographic questionnaire: This instrument was
used to study the sociodemographic variables, namely gender
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Table I. Geographic distribution of the sample

N %
Andalusia 922 22.4%
Catalonia 158 3.8%
Community of Madrid 629 15.3%
Valencian Community 576 14.0%
Galicia 401 9.7%
Castille and Leon 254 6.2%
Basque Country 30 0.7%
Canary Islands 126 3.1%
Castille La Mancha 359 8.7%
Region of Murcia 213 5.2%
Aragon 73 1.8%
Balearic Islands 31 0.8%
Extremadura 110 2.7%
Asturias 113 2.7%
Navarre 39 0.9%
Cantabria 69 1.7%
La Rioja 14 0.3%
Total 4117 100.0%

(male/female), age, number of daily hours of study and the
education level that teacher candidates were qualifying for (i.e.,
preschool, elementary or secondary education).

B Perceived Stress Scale (PSS) (Cohen et al., 1983): Due to the
characteristics and Spanish descent of the sample, the adapted
Spanish version of the instrument by Remor (2006) was
administered. This instrument consists of 14 questions that are
answered with a five-point Likert scale. In light of the level of
reliability of the instrument, the reliability coefficient Cronbach’s
alpha was used, which showed a value of 0=0.899

B Maslach Burnout Inventory (MBI) (Maslach & Jackson, 1981):
For this study, the adapted Spanish version of the instrument
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by Seisdedos (1997) was used. This instrument evaluates three
dimensions of the burnout syndrome. The first dimension assesses
emotional exhaustion, the second one depersonalization and the
last one the level of personal accomplishment. In regard to the
reliability analysis of this instrument, the coefficient Cronbach’s
alpha had a value of 0=0.909.

B Connor-Davidson Resilience Scale (CD-RISC) (Connor &
Davidson, 2003): Due to the geographic characteristics of the target
sample, the adapted Spanish version of the instrument by Crespo
et al. (2014) was used. This instrument assesses resilience using
five factors for the following dimensions: persistence/tenacity/
self-efficacy, control under pressure, adaptability and support
networks, control and purpose, and spirituality. In this instance,
the reliability analysis had a value of a=0.879.

Procedure

In order to collect the data, a literature study was carried out beforehand
to find out about the different instruments used and their degree of reli-
ability. Once the instruments for data collection had been established, a
Google Form document was created that included these instruments and
the objectives of the research. Most of the data were collected telemati-
cally. For this purpose, the different social networks were used, inviting
only education opponents to collaborate. The only criterion for inclusion
was that the participants had to be candidates in pre-school, primary or
secondary education. In addition, all participants took part in the study
on a voluntary basis. Before being given access to the instrument, they
were asked for their informed consent and were assured that the data
would be processed for scientific purposes and anonymously. To ensure
that the responses were not random, two questionnaires were dupli-
cated, eliminating respondents whose answers were not identical in the
questionnaires. As a result, 13 respondents were discarded. Furthermore,
the research followed the criteria established in the Declaration of Hel-
sinki and was approved and supervised by an ethics committee of the
University of Granada (2966/CEIH/2022).

For the comparative analysis of the results, the statistics software IBM
SPSS Statics 25.0 (IBM Corp, Armonk, NY, U.S.) was used. Firstly, the
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normality of the distribution of the sample was evaluated with the Kol-
mogorov-Sminov test. Upon obtaining a normal distribution, we proceed-
ed to conduct an ANOVA for a single factor, examining the differences
among the teacher candidates qualifying for a permanent placement in
the public education system at the pre-school, elementary and secondary
levels. For the analysis of the statistically significant differences, a signifi-
cance level of p < 0.05. was established. To calculate the statistical power,
the standardized Cohen’s d was used (Cohen, 1992). With respect to the
value obtained, the value can be classified into four levels: null (£0.19),
small (0.20-0.49), medium (0.50-0.79) and large (=0.80).

To develop the structural equation modeling, the statistical software
IBM SPSS Amos 26.0 (IBM Corp., Armonk, NY, U.S.) was used. Each
proposed model consists of a total of eleven variables. Nine of them
are endogenous (STR; EE; DP; PR; CP; PER; CUP; ADP; SP) and two are
exogenous (BURN; RES). For the latter group of variables, a casual expla-
nation is put forward departing from the reliability of the measures and
indexes. Accordingly, the measurement errors of the distinct models were
included. In respect of the direction of the arrows, unidirectional rela-
tionships are interpreted by taking the regression weights as a starting

FIGURE I. Theorethical model proposed

Note: Stress (STR); Emotional Exhaustion (EE); Depersonalization (DP); Personal Realization (PR); Control and Purpose (CP);
Persistence/Tenacity/Self-Efficacy (PER); Control Under Pressure (CUP); Adaptability and Support Networks (ADP); Spirituality
(SPR); Resilience (RES); Burnout Syndrome (BURN).
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point. To determine statistically significant differences, two levels of sig-
nificance were established, one with a p < 0.05 and another one with a
P <£0.001.

To assess the fit of the different models, the criteria established by
Bentler (1990) and McDonald and Marsh (1990) were adopted. Goodness
of Fit should be determined using the chi-square test, with non-signifi-
cant values indicating good model fit. Also, the values of the Comparative
Fit Index (CFI), Goodness of Fit Index and Incremental Fit Index should
be greater than 0.900, while the Root Mean Squared Error of Approxima-
tion (RMSEA) scores should be less than 0.100 to obtain a good fit.

Results

Table II shows the results obtained from the comparative analysis. The
results obtained for the stress variable indicate that the participants
with the highest values are the early childhood education candidates
(36.9425+7.53203). With respect to the variables related to burnout
syndrome, it is obtained that the candidates for early childhood educa-
tion have the highest levels of emotional exhaustion (38.5024+7.61440).
Continuing with depersonalisation, it is observed that primary edu-
cation candidates show the highest levels (16.6211+6.32141), while
secondary education candidates had the highest levels of personalisa-
tion (26.9046+8.17550). In terms of resilience, secondary school can-
didates showed the highest levels of Persistence/Tenacity/Self-Efficacy
(2.8020£0.75042), Adaptability and Support Networks (2.8824+0.63159),
Control and Purpose (2.7330+0.74486) and Spirituality (2.4230+0.79493).
In contrast, early childhood education opponents show the highest levels
of Control under pressure (2.5601+0.79503).

Continuing with the structural equation modeling, the model pro-
posed for preschool teacher candidates preparing for the state examina-
tion demonstrated good fits for each of its indexes. The chi-square test
indicated a non-significant p value (32=5.738; df=31; pl=0.000), but in
spite of the good fit, the results cannot be interpreted isolatedly given the
sample size and statistic sensitivity (Tenembaum & Eklund, 2007). For
this model, the values of the Comparative Fit Index (CFI), the Goodness
of Fit Index (GFI) and the Incremental Fit Index (IFI) were higher than
0.900 while the RMSEA showed a value of 0.086.
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TABLE Il. Comparisson regarding the education level that teacher candidates were qualifying for

N N S.D F P ES (d) 95% CI

Pre-school education 574 | 36.9425 | 7.53203 0.115 | [0.026; 0.204]"
STR | Elementary education | 3134 | 35.9588 | 8.76870 | 30.339 | <0.05 | 0.593° | [0.464; 0.723]°
Secondary education | 409 | 31.9438 | 953601 04537 | [0.350; 0.557]°
Pre-school education | 574 | 38.5024 | 7.61440
EE Elementary education | 3134 | 37.7347 | 7.98429 | 16.844 | <0.05
Secondary education 409 | 345946 | 9.22580
Pre-school education | 574 | 16.1477 | 6.86158
DP | Elementary education | 3134 | 16.6211 | 6.32141 | 18347 | >0.05 | NP NP
Secondary education 409 | 16.1134 | 6.83954
Pre-school education | 574 | 24.1735 | 7.58864
PF Elementary education | 3134 | 23.7809 | 8.03754 | 6.104 | <0.05
Secondary education 409 | 26.9046 | 8.17550
Pre-school education | 574 | 24571 | 0.73786
PER | Elementary education | 3134 | 2.5074 | 0.78076 | 19.679 | <0.05
Secondary education 409 2.8020 | 0.75042
Pre-school education 574 2.5601 | 0.79503
CUP | Elementary education | 3134 | 25533 | 0.87439 | 12.817 | <0.05
Secondary education 409 2.2726 | 0.95660
Pre-school education 574 26317 | 0.62969
ADP | Elementary education | 3134 2.6568 | 0.66976 | 15.107 | <0.05
Secondary education 409 2.8824 | 0.63159
Pre-school education 574 24199 | 0.69198
CcP Elementary education | 3134 24584 | 0.73925 | 19.139 | <0.05
Secondary education 409 2.7330 | 0.74486
Pre-school education 574 | 2.3438 | 0.81190
SPR | Elementary education | 3134 | 2.3052 | 0.88316 | 2370 | <0.05 | 0.135¢ | [0.032; 0.238]°
Secondary education 409 | 24230 | 0.79493
Pre-school education 574 | 5.0436 | 2.14562
NHS | Elementary education | 3134 | 4.9076 | 2.39642 | 12.898 | <0.05 | 0.128 | [0.025; 0.231]°
Secondary education 409 | 5.2127 | 2.27868

0.470° | [0.341; 0.598]°
0.386° | [0.282; 0.489]°

0.470° | [0.341; 0.598]°
0.608¢ | [0.284; 0.491]°

0.464° | [0.336; 0.593]°
0.379< | [0.276; 0.482]°

0.332° | [0.204; 0.4601°
0.434< | [0.331;0.538]°

0.398° | [0.270; 0.526]°
0339 | [0.236; 0.442]

0.438° | [0.310; 0.567]°
0371¢ | [0.268; 0.475]

Note I: * Differences between pre-school and elementary education; ® Differences between pre-school and secondary
education; © Differences between elementary and secondary education.

Note II: Stress (STR); Emotional Exhaustion (EE); Depersonalization (DP); Personal Realization (PR); Control and Purpose (CP);
Persistence/Tenacity/Self-Efficacy (PER); Control Under Pressure (CUP); Adaptability and Support Networks (ADP); Spirituality (SPR).
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The results obtained for preschool teacher candidates show a posi-
tive relation between stress and resilience ($=0.009). hey also indicate
a positive relation between stress and the burnout syndrome (p<0.001;
B=0.790). As regards the study hours, they suggest a negative relation
with the burnout syndrome (p<0.05; f=—0.511) and resilience (f=—0.064).
By contrast, a positive relation was obtained between the study hours and
stress (p<0.001; =0.467). Finally, the results point to a negative effect of
the burnout syndrome on the levels of resilience (p<0.001; =-0.627).

The model proposed for elementary school teacher candidates pre-
paring for the state examination demonstrated good measures of fit for
each of its indexes. The chi-square test indicated a non-significant p value
((2=4.569; df=16; pl=0.001). Similarly, the values of the Comparative Fit
Index (CFI), the Goodness of Fit Index (GFI) and the Incremental Fit Index
(IFD) were higher than 0.910 while the RMSEA showed a value of 0.079.

TABLE Ill. Proposed structural model for preschool teacher candidates

Associations between R.W. S.RW.
variables Estimates S.E. C.R. Estimates S.E.

STR « RES 0.265 2.205 0.120 0.904 0.009
STR « BURN 1.546 0.223 6.919 Hokok 0.790
PER « RES 1.000 0.318
CUP « RES 2.207 0.291 7.585 *kk 0.824
ADP « RES 2.180 0.284 7.664 Hokok 0.893
CP « RES -1.047 0.181 -5.768 Hokok -0.346
SPR « RES 2471 0.323 7.644 Fokok 0.872
EE < BURN 1.000 0.506
DP < BURN 0.680 0.096 7.108 Hokok 0.375
PF < BURN -1.315 0.130 -10.135 Hokok -0.659
NHS « RES -0.530 0.647 -0.818 0413 -0.064
NHS «~BURN -0.291 0.100 -2.907 ** -0.511

NHS « STR 0.136 0.035 3.907 Hokok 0.467
RES « —BURN -0.615 0.109 -5.657 Hokok -0.627

Note I: Regression Weights (RW.); Standardized Regression Weights (S.RW); Estimation Error (SE); Critical Ratio (CR).

Note II: ***p < 0.001; **p < 0.05.

Note [lI: Stress (STR); Emotional Exhaustion (EE); Depersonalization (DP); Personal Realization (PR); Control and Purpose (CP); Per-
sistence/Tenaci+ty/Self-Efficacy (PER); Control Under Pressure (CUP); Adaptability and Support Networks (ADP); Spirituality (SPR).
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FIGURE II. Proposed model for preschool teacher candidates

Note: Stress (STR); Emotional Exhaustion (EE); Depersonalization (DP); Personal Realization (PR); Control and Purpose (CP); Persis-
tence/Tenacity/Self-Efficacy (PER); Control Under Pressure (CUP); Adaptability and Support Networks (ADP); Spirituality (SPR).

TABLE IV. Results of the proposed model for elementary education candidates

Associations between R.W. S.R.W.
variables Estimates S.E. C.R. Estimates S.E.
STR «RES -3.579 1.562 -2.406 ** -0.072
STR <« BURN 1.347 0.068 19.857 il 0.769
PER « RES 1.000 0.192
CUP « RES 3.599 0.349 10.315 Fokok 0.824
ADP « RES 3.523 0.340 10.351 il 0.890
CP « RES -2.447 0.250 -9.784 FHk -0.473
SPR « RES 3.952 0.382 10.335 Fokk 0.857
EE — BURN 1.000 0.626
DP < BURN 0.575 0.027 21.438 FHx 0.455
PF — BURN -1.118 0.037 -29.884 Fokk -0.696
NHS < RES 1.138 0.448 2.538 ** 0.080
NHS «—BURN -0.106 0.029 -3.659 il -0.222
NHS « STR 0.052 0.012 4.265 Fokk 0.190
RES « —BURN -0.578 0.061 -9.488 Fkk -0.681

Note I: Regression Weights (RW.); Standardized Regression Weights (S.RW)); Estimation Error (SE); Critical Ratio (CR).

Note II: ***p < 0.001; **p < 0.05.

Note [lI: Stress (STR); Emotional Exhaustion (EE); Depersonalization (DP); Personal Realization (PR); Control and Purpose (CP); Per-
sistence/Tenacity/Self-Efficacy (PER); Control Under Pressure (CUP); Adaptability and Support Networks (ADP); Spirituality (SPR).
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FIGURE Ill. Proposed structural model for elementary school teacher candidates
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Note: Stress (STR); Emotional Exhaustion (EE); Depersonalization (DP); Personal Realization (PR); Control and Purpose (CP); Per-
sistence/Tenacity/Self-Efficacy (PER); Control Under Pressure (CUP); Adaptability and Support Networks (ADP) Spirituality (SPR).

The model developed for elementary school teacher candidates high-
lights the negative effect of resilience on stress (p<0.05; B=—0.072). y con-
trast, a positive effect of the burnout syndrome on stress was observed
(p £0.001; B=0.769). As regards the daily study hours, the evidence sug-
gests a negative effect of the burnout syndrome (»p<0.001; f=-0.222) and
positive effects of stress (p < 0.001; f=0.190) and resilience (p<0.001;
=0.080). Finally, the results point to a negative relation between resil-
ience and the burnout syndrome ($<0.001; f=—0.681).

The model proposed for secondary school teacher candidates prepar-
ing for the state examination demonstrated good measures of fit for each
of its indexes. The chi-square test indicated a non-significant p value
(2=5.538; df=13; pl=0.002). imilarly, the index values were higher than
0.900 while the RMSEA showed a value of 0.088.

The model developed for secondary school teacher candidates evi-
dences the positive effect of resilience and the burnout syndrome on
stress ($=0.419; f=0.251). As regards the daily study hours, the evidence
suggests a negative effect of the burnout syndrome (f=-0.853) and
resilience in like manner ($=-0.481). By contrast, a positive effect of
stress on the hours of study was observed ($=0.193). Finally, the results
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show a negative effect of resilience on the burnout syndrome (p < 0,001;
B=-0.930).

Discussion

Following the presentation of the results above, the discussion that
ensues aims to compare them with those of similar studies.

The present descriptive study highlights that secondary school teach-
er candidates preparing for the state examination have lower levels of
stress than pre-school and elementary school teacher candidates. The
results of secondary school teacher candidates stand in contrast with

TABLE V. Results of the proposed model for secondary school candidates

Associations between R.W. S.RW.
variables Estimates S.E. C.R. Estimates S.E.

STR «RES 13.860 22.459 0.617 0.537 0.419
STR « BURN 2377 1.365 1741 0.082 0.251

PER « RES 1.000 0.365
CUP « RES 2174 0.307 7.070 ok 0.840
ADP < RES 1.899 0.267 7.120 Fok 0.872
CP « RES -2.182 0.329 -6.635 Faek -0.650
SPR « RES 2258 0317 7.113 ok 0.867
EE « BURN 1.000 0.568
DP < BURN 0.393 0.074 5.299 Hokok 0.289
PF — BURN -1.161 0.106 -10.962 Hok -0.717
NHS «—BURN 1.000 1.735 -1.012 0.311 -0.853
NHS « RES -19.666 20.170 -0.950 0.342 -0.481

NHS « STR 0.357 0.324 1.102 0.270 0.193
RES « —BURN -1.376 0.241 -5.723 Fek -0.936

Note I: Regression Weights (RW.); Standardized Regression Weights (S.RW)); Estimation Error (SE); Critical Ratio (CR).

Note II: ***p < 0.001; **p < 0.05.

Note IlI: Stress (STR); Emotional Exhaustion (EE); Depersonalization (DP); Personal Realization (PR); Control and Purpose (CP);
Persistence/Tenacity/Self-Efficacy (PER); Control Under Pressure (CUP); Adaptability and Support Networks (ADP);

Spirituality (SPR).
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FIGURE IV. Proposed model for secondary school candidates

Note: Stress (STR); Emotional Exhaustion (EE); Depersonalization (DP); Personal Realization (PR); Control and Purpose (CP);
Persistence/Tenacity/Self-Efficacy (PER); Control Under Pressure (CUP); Adaptability and Support Networks (ADP);
Spirituality (SPR).

those of pre-school and elementary teacher candidates, in that the former
group must study a greater number of topics (Orden EDU/3138/2011).
Nonetheless, these results may be accounted for the fact that when the
data was collected, the state examination for preschool and elemen-
tary school teacher candidates was imminent (Resolucion de 25 de
marzo de 2022). On this matter, the study undertaken by Zandi et al.
(2021) indicates that when an examination is approaching, the levels
of stress and anxiety increase due to self-imposed expectations to get
good grades.

With reference to the burnout syndrome, pre-school and elementary
school teacher candidates had higher levels of both mental exhaustion
and depersonalization. By contrast, secondary school teacher candi-
dates were found to have a greater sense of personal accomplishment.
Concerning these findings, Khoshhal et al. (2017) state that during the
preparation for a test, the onset of disruptive states is promoted driving
individuals to emotional exhaustion (Ji et al., 2022). Similarly, getting
good grades have been found to lead to an increase in personal accom-
plishment as well as in the academic self-concept (Paechter et al., 2022).
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In terms of resilience, secondary school teacher candidates showed
higher levels. In relation to these results, Liu et al. (2021) state that
when an exam is approaching with long-term preparation, resilience
levels are higher. This is in line with research by Yuan (2017), where
he states that when exams are approaching, they negatively affect can-
didates' performance. In addition, candidates in early childhood and
primary education were found to study fewer hours. Long-term prepa-
ration for an exam leads to increased mental and emotional exhaus-
tion, which has an impact on study hours and, in turn, affects exam
preparation in terms of attitude and performance (Melguizo-Ibanez
et al., 2022).

With respect to the effects suggested through the structural equation
modeling, the evidence points to a positive effect between resilience and
stress among preschool and secondary school teacher candidates. Con-
versely, a negative effect was observed between both variables among
elementary school teacher candidates. Concerning these findings, Anyan
et al. (2021) conclude in their study that resilience helps to prevent the
effects generated by disruptive states such as anxiety and stress. This
effect helps young people to enhance their academic performance and
achieve better outcomes (Trigueros et al., 2020). Furthermore, in their
study, Ursu and Mairean (2022) claim when a positive relation between
disruptive states and resilience is evident, further development in emo-
tion regulation on the subjects’ side is needed given that disruptive states
exert a stronger effect on resilience.

The results of the present study coincide with those obtained by
Gonzalez-Valero et al. (2022), who assert that the burnout syndrome
increases the levels of stress because of the academic and job dissatis-
faction that this state generates. Likewise, it has been observed that the
burnout syndrome promotes other adverse states for peoples’ mental
health as it increases the levels of anxiety (Daumiller et al., 2021). The
results of the present study also point to a negative effect of the burnout
syndrome on the number of study hours among preschool and second-
ary school teacher candidates. By contrast, they suggest a positive effect
among elementary school teacher candidates. Concerning these findings,
a study conducted by Olson et al. (2015) concludes that resilience is a
factor that benefits the preparation for a test. This capacity helps to miti-
gate the disruptive states that stem from the preparation process, and
thus it helps to enhance performance (Olson et al., 2015).
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With regard to the effect of the burnout syndrome and the number of
study hours, this study identified a negative effect. Similar results were
obtained by Melguizo-Ibanez et al. (2022), who contend that the burnout
syndrome affects the preparation for a test. Similarly, Zheng et al. (2022)
conclude that the burnout syndrome promotes emotional exhaustion. A
positive effect on the number of study hours was also observed. Results
elsewhere found by Agyapong et al. (2022) suggest that undue stress can
contribute to resignation from a given activity due to a feeling of dis-
tress or incompetence. Finally, a negative relation between the burnout
syndrome and resilience was observed in this study. Similar results were
obtained by Zhang et al. (2020), who claim that resilience is a mitigating
factor that helps to prevent the onset of disruptive states.

Even though this study examines the proposed hypotheses and
objectives, it faced a series of limitations that had implications for the
investigation.

Firstly, these limitations have to do with the type of study. Given that
this study is not longitudinal but cross-sectional, the variables can only
be examined at a concrete point in time. The second limitation has to do
with the instruments used for the data collection. In spite of the use of
validated instruments by the scientific community, they inherently have
errors of measurement.

For future lines of research, a program may set out to train teacher
candidates sitting the state exam to mitigate disruptive states that stem
from the preparation.

Conclusions

The present study investigated the levels of stress, burnout syndrome, resil-
ience of number of study hours in a sample of teacher candidates qualify-
ing for a permanent placement in the public Spanish education system.

The descriptive analysis highlights that pre-school and elementary
school teacher candidates preparing for the state examination have high-
er levels of stress and burnout syndrome than secondary school teacher
candidates. By contrast, secondary school teacher candidates show high-
er levels of resilience and study for more hours.

In respect of the models of structural equations, the results indicate
a positive effect of resilience on stress among preschool and secondary
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school teacher candidates. By contrast, they show a positive effect of
resilience on the number of hours of study among elementary educa-
tion teacher candidates. Furthermore, they reflect a positive effect of
the burnout syndrome on stress. As regards the burnout syndrome, the
results point to a negative effect on the number of study hours among all
the teacher candidates. With respect to the effect of stress on the number
of study hours, a positive relation was observed for all the teacher can-
didates. Finally, a negative effect of the burnout syndrome on resilience
was observed in all the target population of the study.

To conclude, it can be asserted that the training to obtain a perma-
nent teaching post in Spain raises the levels of burnout syndrome and
stress among teacher candidates. In light of the findings, the key role of
resilience must be highlighted as it prevents the onset of these states and
enhances the academic performance in the state exam.
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Abstract

The development of measurement instruments in the field of high abilities
in Spain is scarce. The deficit in the identification of these students is due, in
part, to this lack. Current identification procedures focus on a global approach
that recommends using various information sources and instruments, such as
detection scales, that go beyond intelligence or aptitude test scores, among oth-
ers. The importance of co-cognitive variables, usually malleable, has been high-
lighted by many authors, so that the triangulation of complementary information
sources is considered essential. Here, for the first time, the study of the construct
validity of the GRS 2 Parents Scale in Spain is addressed, with a sample of 1334
fathers and mothers. An exploratory and confirmatory factorial study, AFE and
AFC, was carried out, and the metrics of the variables and their multivariate nor-
mality have been taken into account, adapting the analysis accordingly. Weighted
least squares estimation methods were used. Eight models have been studied
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and, finally, a structure of four first-order factors and two second-order factors is
proposed, which explains 58% of the variance of the scores. The fit indices of the
model are satisfactory (CFI, .98; TLI, .97; GFI, .98), the convergent validity (AVE,
above .54 and Composite Reliability, between .78 and .92) show an acceptable
result. The proposed structure improves the original three-factor one. This scale
is validated in Spain for the first time and provides a measure for the identifica-
tion of students with high ability. This study will be completed with the valida-
tion of the other two scales for teachers that make up the GRS 2, which is being
carried out by the authors.

Keywords: gifted rating scales, high ability, gifted identification, construct
validity, confirmatory factor analysis.

Resumen

El desarrollo de instrumentos de medida en el ambito de las altas capaci-
dades en Espana es escaso. El déficit en la identificacion de estos alumnos se
debe, en parte, a esta carencia. Los sistemas actuales de evaluacién se centran
en un enfoque global que recomienda utilizar fuentes de informacion e instru-
mentos diversos, como las escalas de deteccion, que vayan mas alla de las pun-
tuaciones de los tests de inteligencia o aptitudes, entre otros. La importancia de
las variables co-cognitivas, de ordinario maleables, ha sido puesta de manifiesto
por muchos autores, de modo que la triangulacion de fuentes de informacién
complementarias se considera esencial. Aqui se aborda por primera vez el estu-
dio de la validez de constructo de la Escala de Padres de las GRS 2 (Gifted Rat-
ing Scales) en Espana, con una muestra de 1334 padres y madres. Se llevo a
cabo un estudio factorial exploratorio y confirmatorio, AFE y AFC, y se ha tenido
en cuenta la métrica de las variables y su normalidad multivariada adecuando
los analisis. Se emplearon métodos de estimacion de minimos cuadrados pon-
derados. Se han estudiado 8 modelos y, finalmente, se propone una estructura de
cuatro factores de primer orden y dos factores de segundo orden que explica el
58% de la varianza. Los indices de ajuste del modelo son satisfactorios (CFI, .98;
TLI, .97; GFI, .98), la validez convergente (AVE, por encima de .54) y la Fiabili-
dad Compuesta, con valores entre .78 y .92 muestra un resultado aceptable. La
estructura propuesta mejora la original de tres factores. Esta escala es la primera
validada en Espana y aporta una medida para la identificacion de los alumnos
de alta capacidad relevante. Este estudio se completara con la validacion de las
otras dos escalas para profesores que componen el GRS 2, y que se esta llevando
a cabo por los autores.

Palabras clave: escala de deteccion, altas capacidades, identificacion, validez
de constructo, analisis factorial confirmatorio.
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Introduction

The concept of intelligence understood as a capacity or aptitude and
talent as its application to different domains has undergone continuous
evolution, from authors such as Galton (1869) or Terman (1925) who
described intelligence as a unique, innate and immutable trait, and put
their emphasis on its quantification and measurement through IQ tests,
to the explanation of a developmental ability, with new models emerging
such as those of Gagné (2015, 2018, 2021), Renzulli and Delcourt (2017),
Renzulli and Gaesser (2015), Renzulli (2016), Renzulli and Reis (2018,
2021), Pfeiffer (2015a, 2017a) or Olszewski-Kubilius et al. (2019), Worrell
et al. (2019) among others, who also highlight the importance of both
the context and the co-cognitive factors and variables (Renzulli, 2021)
necessary for the development of talent.

On the other hand, the desirability of identifying psychoeducational
needs to facilitate the planning of educational care for each schoolchild,
in particular for gifted students, and the developmental conception of
potential, make it necessary to resort to sources of information beyond
the tests associated with the measurement of intelligence or specific apti-
tudes. Specifically, the importance of context and the non-cognitive or
psychosocial, malleable variables proposed by the most contemporary
models (Pfeiffer, 2018), brings to the forefront the need for instruments
of a diverse nature that make it possible to assess other dimensions
beyond the purely intellectual ones, or some dimensions of these, based
on standardized tests alone. Thus, the use of different sources of informa-
tion from the school or family context becomes a necessity (Pfeiffer and
Blei, 2008). However, very few instruments are available for this purpose,
particularly in Spain.

In this context, it seems particularly important to provide tools to
detect student potential and to contribute to a progressive increase in the
number of students identified based on their abilities. Although in recent
years in Spain some assessment scales for parents, teachers and students
have been provided to the educational community, such as those devel-
oped by Rogers (2002) and adapted to Spanish by Tourén (2012), which
have been available online since 2019, or the Renzulli Scales (Renzulli et
al., 2001) for the assessment of the behavioural characteristics of gifted
students, the instruments available in Spanish are scarce or lack adequate
validation studies.
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Therefore, this study aims to carry out the first validation of the parent
version of the Gifted Rating Scales (Gifted Rating Scales. Parent Form,
GRS 2) in Spanish. This newly developed scale belongs to the second
version of the GRS, which includes two other scales for teachers, also
currently being validated in Spain by the authors of this paper. The GRS
2, particularly the teacher scales, are the ones with the highest coverage,
psychometric quality and with the largest amount of research in English
conducted.

The Gifted Rating Scales were originally designed in 2003 and initially
developed to determine whether a student could benefit from participat-
ing in a programme for highly gifted students, used in conjunction with
other diagnostic tests, as part of a student's comprehensive assessment
(Pfeiffer and Jarosewich, 2003). However, a review of the literature prior
to the development of the original scales revealed certain shortcomings
and limitations in the technical adequacy and usefulness of the existing
scales (Jarosewich et al., 2002), which reinforced the need for a screen-
ing tool that could be completed by teachers, that would help them
to assess observable behaviours of their students that might have high
potential, and that would be easy to use, valid and reliable.

Thus, the original GRS included two forms for teachers (GRS-P for
students in Preschool/Kindergarten; and GRS-S for students in Primary
to Secondary education). This allowed teachers to assess behaviours that
might indicate high ability in students aged 4-13 years.

In 2019 the scales used until then were revised and a new scale was
added, the parent form (GRS 2 Parent Form) (Shaughnessy, 2022).

The GRS 2 parent form, the subject of this paper, is based on a multi-
dimensional model of high abilities and consists of items that fall within
three broad dimensions: cognitive abilities, creative and artistic abilities,
and social-emotional skills. The items that make up this last dimension
are new. The items belonging to the cognitive abilities (8 items) and
creative and artistic abilities (8 items) dimensions were adapted from
a subset of the items in the original teacher scales, GRS (Pfeiffer and
Jarosewich, 2003). Only items reflecting behaviours or characteristics
indicative of high ability and observable by a parent outside an educa-
tional setting were selected.

The development of the socio-emotional competence dimension was
undertaken with the aim of broadening the assessment of the gifted
beyond a traditional lens that focuses primarily on “head strengths” —
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which include problem solving, memory, reasoning and creativity — to a
more holistic and comprehensive view of the student that includes “heart
strengths” such as personal and interpersonal strengths (Pfeiffer, 2001,
2017b). Essentially, the purpose was to incorporate a positive psychology
perspective into the GRS 2 parenting scale.

The structure of this scale in Spanish has not been studied so far. Pre-
cisely, the central aim of this validation work is to analyse the structure
of this new scale for parents and to provide evidence on its validity.

Method

Sample

The collaboration of the participants was sought through associations
of parents with gifted children (58), other institutions and educational
centres, who received a letter explaining the details of the scale and the
characteristics of their collaboration. Participation was also requested
through various social networks. In all cases collaboration was voluntary
and anonymous. The scale was available for online response between
April and October 2022.

The sample consisted of a total of 1334 fathers and mothers. After
data filtering, the total number of valid responses was 1109; mothers
contributed 977 (88.1%) and fathers 113 (10.2%). The remaining 19 cases
did not record this information. 61% of them indicated that they were
assessing sons and 39% daughters.

The average age of the children assessed by their parents is 10 years
(SD= 3.5 years), with cases ranging from 4 to 18 years old. Among them,
55% were in Primary Education (1st-6th grades), 25% in Compulsory
Secondary Education (7th-10th grades), 14% in Preschool Education and
the remaining 6% in Baccalaureate (11th-12th grades). Table I shows the
distribution of cases in the different courses in order of highest to lowest
participation.

Naturally, this sample is not representative of all parents with gifted
children; however, it should be noted that for the purpose of the study,
which is to provide initial evidence of the validity and structure of the
scale, a sample of adequate size and variance is sufficient.
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TABLE . Frequencies and percentages of cases in the various courses

Course Frequencies %
6th Grade 111 10.0%
4th Grade 105 9.5%
5th Grade 103 9.3%
1st Grade 102 9.2%
2nd Grade 95 8.6%
3rd Grade 94 8.5%
7th Grade 88 7.9%
8th Grade 79 71%
2nd Preschool 65 5.9%
9th Grade 62 5.6%
3rd Preschool 59 5.3%
10th Grade 50 4.5%
1st Preschool 33 3.0%
11th Grade 32 2.9%
12th Grade 31 2.8%

Instrument

The Gifted Rating Scales Second Edition (GRS 2) is a revision of the
original GRS (Pfeiffer and Jarosewich, 2003), integrating the same key
elements as its predecessor, but with some new features, including a par-
ent form, which is the one studied here. This parent version of the GRS
2 provides information about the students and allows for scores based
on behaviours observed in different contexts, which facilitates a more
holistic view of the students' abilities.

The GRS 2 Parent Form is a questionnaire for parents of students
aged 4-18 years. The inventory consists of a total of 20 items grouped
into three dimensions, which are described below.

B Cognitive Ability: refers to the child's or teenager's academic
abilities, problem solving, reasoning, memory and ability to learn.
It encompasses verbal and non-verbal mental abilities, intellectual
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abilities or competence, mental speed and the ability to deal
with factual or school-related material (Dai, 2018; Gagné, 1993;
Olszweski-Kubilius et al., 2019; Sternberg, 1985).

Creative/Artistic Ability: refers to the child's or teenager's ability
to think, act or produce unique, original, novel or innovative
thoughts or products (Abdulla and Cramond, 2017; Cropley,
2000; Csikszentmihalyi and Wolfe, 2000; Getzels and Jackson,
1962; Isaksen et al., 1993; Plucker and Runco, 1998; Plucker et
al., 2018; Runco, 2014). Creative/artistic ability can be expressed
in numerous ways: how a child or teenager solves problems,
experiments with new ideas (Abdulla and Cramond, 2017; Cropley,
2000), formulates a solution to a group project or uses his or
her imagination. Creative children and teenagers are inventive
(Beghetto and Plucker, 2016; Cropley and Urban, 2000), curious
(Cropley, 2000; Cropley and Urban, 2000; Csikszentmihalyi and
Wolfe, 2000; Isaksen et al., 1993; Plucker and Runco, 1998;
Presbury et al.;1997), and inquisitive (Presbury et al., 1997;
Sternberg, 1985). In addition, children and adolescents gifted in
the arts communicate a personalized expressive statement in their
work or performance (Hargreaves, 1996; Haroutounian, 1995,
2002; Porath, 1993) through mediums such as art, acting, singing,
music, writing or dancing.

Socio-Emotional Skills: refers to the child's or teenager's ability
to get along with others, handle stress, remain calm in difficult
situations, and be motivated and enthusiastic (Durlak, et al., 2011).
Social-emotional skills are not seen as a type of giftedness, but are
a measure of a child's or teenager's social skills or competences
and emotional intelligence/resilience (Pfeiffer, 2017b). These skills
can be observed in a variety of contexts, such as when working
cooperatively in a group, coping with challenging situations or
dealing with frustrating circumstances (Neihart, et al., 2016).

The dimensions of the scale and its component items are listed in
Table II. Each item is rated on a 6-point Likert-type scale: (1) never,
(2) sometimes, (3) somewhat often, (4) quite often, (5) almost always
and (6) always, according to how parents rate the frequency with which
they observe the behaviour indicated in each item (e.g. “Has an active
imagination”).
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TABLE II. Scale dimensions and items

Dimension Items
Cognitive Ability 12,13, 14,113, 114, 117
Creative/Artistic Ability 17,19, 110, 111, 112, 118, 120
Socio-Emotional Skills 11,15, 16, 18, 115, 116, 119

Procedure

The scales, originally in English, were translated independently by the
first and third authors, experts in the field of high abilities. Said trans-
lations were compared with each other and no discrepancies were
observed. Subsequently, the translation was revised by technical staff of
the publisher to whom the rights to the scales currently belong (MHS).
The authors' proposal was accepted unchanged.

Once the scale was available in Spanish, it was hosted on an online
service (Survey Monkey) in order to make it accessible to respondents.
The scale items were randomly arranged to avoid possible biases due to
the original order of the scales, where items are presented grouped by
dimensions (Bishop, 2008; Tourén et al., 2018).

Along with the previous instructions, other descriptive variables were
included in the online response form, such as who answers the scale
(parent/guardian/other); and with respect to the person assessed: gen-
der, age, grade, performance, psycho-pedagogical evaluation and tests
for which information on the child is available.

Data analysis

In order to test the structure of the scale, an exploratory and a confirma-
tory factor analysis were carried out to provide evidence of the validity
of the scale.

To decide on the type of correlations to be used, the normality of
the distribution of the responses to each item was tested using Shapiro
Wilk's W statistic and the multivariate normality of the set of items was
tested using Mardia's symmetry and kurtosis statistics.
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On the other hand, a sample of more than 1000 cases, such as the
one used in this study, can be considered sufficient. Gaskin and Happell
(2014) recommend that, with approximately 6 items per factor, if factor
weights of around .5 are obtained, a factor size of approximately 300
cases may be sufficient. With a smaller representation of items, the size
should be higher; the same authors recommend about 1000 cases with
models that include four items per factor.

The correlations between items are the fundamental information used
in factor analysis. The current recommendation with ordinal items, as is
the case here, is to use polychoric correlations (Izquierdo et al., 2014;
Lloret-Segura et al., 2014). Although with Likert scales of more than 5
points and symmetrical distributions, Pearson's correlation could be used
(Viladrich et al., 2017). The method of parameter estimation must also
comply with this condition.

Firstly, with 40% of the sample, the structure of the correlations was
studied using exploratory factor analysis (EFA) to obtain information on
the optimal number of factors. The technique of parallel analysis was
used, which estimates the eigenvalues that the factors would obtain by
simulating one-dimensional results and compares them with the real
data in a sedimentation plot. Secondly, with the rest of the sample, the
confirmatory factor analysis (CFA) was carried out. The adequacy of
the inter-item correlation matrix was tested using the KMO statistic and
the Barlett test. In the first case, values of .8 or more are considered
good and, in the second case, a significant result (p<.05). These statistics
determine whether the size of the inter-item correlations is sufficient to
carry out the factor analysis.

Weighted least squares estimation methods were used. And, in the
case of CFA, its robust version (WLSM), one of the most recommended
options with ordinal variables was used (Li, 2014 and Xia, 2016).

In the model evaluation phase, the standardized indices were used:
y? normalized robust (¥* /d.f.), to assess the overall fit, where values
between 3 and 5 are considered acceptable; RMSEA, to assess the residual
matrix, which is acceptable with values below .08; and the TLI (Tucker-
Lewis Index), for comparative fit, which is acceptable at .90 and above.
Following Hu and Bentler (1999), an acceptable fit in the combination
of these indices is sufficient as evidence of validity. In addition, the GFI
(Goodness of Fit Index) and the standardized root mean square error
(SRMR) for the overall fit, as well as the CFI (Comparative Fit Index) for
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the comparative fit are added to the CFA. Modification rates were also
calculated in this case.

The dimensionality of the construct is reinforced with the interpreta-
tion of the relationship between latent factors. Evidence of convergent
validity is also provided through the analysis of factor weights, using the
Average Variance Extracted, AVE, resulting from adding the standardized
factor loadings (Pi) squared (equivalent to R*) and dividing by the total
number of items of the dimension as indicated in formula (1).

N
2P M

n

AVE =

In addition, the internal consistency of the dimensions is estimated by
calculating the Composite Reliability (CR), based on the factor loadings
and the error variance (ei) with the formula (2),

o
FC = (Zizla) ) @

DRI

where the error variance of an item is the result of subtracting its
squared factor loading from 1, as indicated in formula (3).

e, =1-P' 3

AVE values of .5 or more indicate that the factor explains 50% or more
of the variability of the responses to its component items. Combining this
statistic with composite reliability data above .7, convergent validity can
be assumed. Information is also included on the explanatory power of
the model based on the total variance explained by the set of factors and,
in this case, values above 50% are sufficient. The original measurement
model, as noted, includes three dimensions (Cognitive Ability, Creative/
Artistic Ability and Socio-Emotional Skills). Nonetheless, 1-dimensional
and 4-dimensional confirmatory models and some variations included
in Table III have been tested, with a total of eight models being tested.
Of these, model 4 correlates the errors of items IS with 115 and 116 with
I19; model 5, in addition to correlating these errors, changes item 17
from cognitive to creative ability factor; model 6 proposes a four-factor
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TABLE IIl. Estimated confirmatory models

Model Structure Specification
1 3 Factors Original model
2 4 Factors The Socio-Emotional Skills factor is subdivided into two dimensions:

Emotional control and Social skills

3 1 Factor One unique dimension

4 3 Modified A factors | Original model allowing correlations between errors according to
modification indexes

5 3 Modified B factors | Original model with correlation between errors and change of item
17 to the Creative dimension

6 4 Modified A factors | Like Model 2 and change item 17 to the Creative dimension
7 3 Modified B factors | Like Model 5 + 1 2nd Order Factors
8 4 Modified A factors | Like Model 6 + 2 2nd Order Factors

structure, changing the dimension of item 17; model 7 is similar to model
5 but with a second-order factor; and finally, model 8 proposes four first-
order factors and two second-order factors.

Data analyses have been carried out with jamovi and various modules
developed for it (Jamovi Project, 2022; R Core Team, 2021; Friesen et al.,
2019; Gallucci and Jentschke, 2021; Rosseel, 2019; Jorgensen et al, 2019
and Epskamp et al. 2019).

Results

The overall mean of the scale (6-point Likert) is 4.5 points (SD=1.22
points) and the median, on average, is 4.7 points. The lowest rated items
are 5, 8 and 15 (“Handles stress well”; “Keeps working even when unsuc-
cessful at first” and “Controls his/her anger”, respectively), all three with
medians of 3 points. On the opposite side, with medians of 6 points, are
items 2, 4 and 13 (“Learns things quickly”; “Has a great memory” and “Is
quick to understand things”, respectively), which also have the lowest

variability, with standard deviations of less than 1.
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In addition, the correlation of each item with the rest is positive and
with values varying between .4 and .7, with an average of .54. A result
that indicates the uniformity of the set of items. Their descriptive statis-
tics are shown in table IV.

TABLE IV. Descriptive statistics of the items

Item Mean Median SD Min. Max. Polyserial R
" 447 5 1.36 1 6 491
12 535 6 0.85 2 6 561
13 4.92 5 1.05 2 6 546
14 5.36 6 0.92 1 6 480
15 297 3 133 1 6 439
16 4.53 5 1.32 1 6 554
17 4.80 5 124 1 6 590
18 3.56 3 1.49 1 6 553
19 4.67 5 1.31 1 6 655

110 4.62 5 124 1 6 690
111 4.75 5 116 1 6 659
112 413 4 1.56 1 6 562
113 537 6 0.87 2 6 536
114 5.04 5 124 1 6 431
115 341 3 1.42 1 6 447
116 4.01 4 132 1 6 568
117 4.86 5 1.30 1 6 489
118 424 4 124 1 6 633
119 4.75 5 1.10 1 6 419
120 512 5 1.10 1 6 615

The results of an analysis of the normality of the variables (items)
with the Shapiro-Wilk W test have yielded statistical values of p<.001, in
all cases, which leads us to reject the null hypothesis. On the other hand,
the multivariate normality results for the assumptions of symmetry being
distributed as y? (5754.06, p< .001) and kurtosis being normally distrib-
uted (42.47, p<.001), lead us to reject both assumptions.
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Given the non-normality of the distribution of the responses, we
decided to use the polychoric correlation matrix to carry out the factorial
study, which was conducted in two stages.

Exploratory Factor Analysis

First, the measures of sampling adequacy (KMO), with an average value of
.87 (values above .80 are considered optimal) and a significant Bartlett's
test of sphericity result, are indicators that the inter-item correlation val-
ues are adequate for the factorial study.

Secondly, the dimensionality results of the AFE indicate a 5-dimensional
structure. However, as can be seen in the sedimentation graph of the paral-
lel analysis shown in Figure I, the eigenvalue of the fifth factor is very close
to the value of the one-dimensional model resulting from the simulations.

In addition, the factor weights of the fifth factor are from two items
(7: “Is creative” and 17: “Gives a lot of detail when explaining things”),
which also have a larger load on another factor. On the other hand, the
results of the factor weights and the calculated AVE and composite reli-
ability indices show an optimal 4-factor fit (see Table V). Dimension five
achieves an AVE of 0.45 and a reliability close to 0.4.

FIGURE I. Sedimentation graph with results of parallel analysis
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TABLE V. AVE indices and composite reliability of the four-factor model

Factors AVE FC
F1 0.705 0.836
F2 0.703 0.895
F3 0.652 0.750
F4 0.667 0.719

Further evidence in favour of the 4-factor model is its explanatory
power. Approximately 60% of the variability in the data is reproduced
by it, while the 3-factor model accounts for 54.6%. The fifth factor con-
tributes less than 3% of explained variance. Consequently, the 4-factor
model improves the explanation of the items that are located in the
fourth factor.

The fit indices of the models estimated in the exploratory study are
shown in table VI.

TABLE VI. Exploratory Factor Analysis (EFA) fit indices

Indexes 5 factors 4 factors 3 factors
x2 964,885 1347.888 1894.254
gl 100 116 133
P <.001 <.001 <.001
x2/df 9,649 11,620 14,243
RMSEA .088 .098 109
RMSEA (L) .083 105 105
RMSEA (LS) 093 14 114
TLI 877 849 812

Although the results of these indices do not show acceptable values,
they seem to improve as the number of factors increases. Considering the
evidence of the variability explained by the factors, the factor weights
of the items that compose them and the AVE and composite reliability
statistics, a 4-dimensional structure would be the one recommended by
the EFA.
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The items that make up the factors, as a result of the EFA, maintain
the original structure, with the only variation being item 17 (“Gives a lot
of details when explaining things”), which changes from the Cognitive
Ability dimension to the Creative/Artistic Ability one. This is the only dif-
ference between the original and the three-factor model.

The four-factor model separates the Socio-Emotional Skills into two
sub-dimensions, to place items 5, 8 and 15 in one of them, which, let
us recall, are the lowest scoring items of the scale and refer to stress
management, anger and perseverance at work. We have named this
sub-dimension, “Emotional Control”. The other sub-dimension groups
together items 1, 6, 16 and 19, which, because of their content, we have
called “Social Skills”. These two dimensions, in the original design of
the scale, are grouped in the factor that the authors call Socio-Emotional
Skills (see table VII).

TABLE VII. Structure of the four-factor EFA model

Factors Items
Cognitive Ability 12,13, 14,113, 114
Creative/Artistic Ability 17,19, 110, 111, 112, 117, 118, 120
Social Skills 11,16, 116,119
Emotional Control 15,18, 115

The correlations between the factors, which can be seen in table VIII,
show a higher average correlation between Cognitive and Creative/Artis-
tic Abilities on the one hand, and Social and Emotional Skills on the
other. The values are not large enough to be considered a single dimen-
sion, although they could be explained by second-order common factors.
Hypothesis that is tested in the confirmatory stage of the model.

Confirmatory Factor Analysis

Taking into account the results of the EFA, eight confirmatory models
were tested in the second stage (see table III), two of them with second-
order factors. The fit values for each of the models tested are presented
in table IX.
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TABLE VIII. Correlations between the factors based on the EFA

Cognitive Creative/Ar- Social Skills Emotional
Ability tistic Ability Control
Cognitive Ability 1
Creative/Artistic Ability 0.472 1
Social Skills 0.392 0.385 1
Emotional Control 0.268 0.136 0.552 1
TABLE IX. Fit indices of models tested in the CFA
Indexes M1 M2 M3 M4 M5 M6 M7 M8
X2 2048 1740 6833 1726 1457 1596 1457 1601
gl 167 164 170 165 167 164 165 165
P <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
x2/gl 12,263 | 10,610 40,194 10,461 8,725 9,732 8,830 9,703
SRMR 086 078 154 075 071 074 075 .074
RMSEA 101 093 189 .089 084 .089 084 .089
RMSEA (LI) 097 .089 202 .085 .080 .085 .080 .085
RMSEA (LS) 105 097 209 093 .088 093 .088 .090
CFI 968 974 867 976 978 976 978 976
TLI 964 969 .851 972 975 972 975 972
GFI 978 981 910 983 984 983 984 983

The M1 is the three-factor model (scale’s original), where the first fac-
tor is Cognitive Ability, the second Creative/Artistic and the third Socio-
Emotional Skills. The comparative fit indices (CFI and TLI) achieve good
values (>.95). The Goodness of Fit Index (GFI) also points in this direc-
tion. In contrast, the residual-based indices (SRMR and RMSEA) slightly
exceed acceptable values, exceeding .08. The modification indices sug-
gested an improvement in the fit if the correlations between the residu-
als of the two groups of items of the Socio-Emotional Skills factor (5, 8
and 15 on the one hand, and 1, 6, 16 and 19 on the other) are included.
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This result is further evidence, as already pointed out by the EFA, of the
existence of two factors explaining the responses to the Socio-Emotional
Skills items.

The M2 tested the grouping of the items into four factors, separat-
ing the socio-emotional skills. As can be seen in Table IX, the values
of the fit indices improve. Residue rates decrease and there is also a
reduction in y? values. And the values of the CFI, TLI and GFI indexes
increase.

Subsequently, the M3 tested a unidimensional structure of the con-
struct and, as can be seen, the fit indices worsen considerably.

The M4 and M5 are models with slight variations on the M1. The
first includes correlations between the residuals of items 5 and 15 and
between 16 and 19, and the second, additionally, shifts item 17 from the
cognitive factor to the creative factor. Correlating the residuals assumes
the existence of another factor that determines part of the variability of
the responses to these items and, as the fit indices show, the results are
similar to M2. In addition, changing factor item 17 also produces a slight
improvement in the fit values.

The M6 is equivalent to the M2, but by changing item 17 to another
dimension and, as with the three-factor models (M5), the fit improves
slightly.

Finally, models M7 and M8 include second-order factors considering
three and four factors, respectively. M7 links the Cognitive and Creative/
Artistic Ability factors and M8 links those two as well as the two Socio-
Emotional Skills factors. And, as Table IX shows, the adjustments are
roughly equivalent.

Convergent Validity and Reliability

The Convergent Validity (Average Variance Explained, AVE) and Com-
posite Reliability presented in Table X show better results in the four-
factor models (M2, M6 and M8) with AVE of the Socio-Emotional Skills
factors (Factor 3 and Factor 4) with values above .5. In contrast, in the
three-factor models (M1, M4, M5 and M7), the Socio-Emotional Skills fac-
tor (Factor 3) explains only 40% of the variability.
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TABLE X. Evidence of Convergent Validity and Composite Reliability

Average Variance Explained (AVE)

M1 M2 M3 M4 M5 Mé M7 M8
Factor 1 | 531 531 376 531 595 595 595 595
Factor2 | 650 649 650 598 598 598 598
Factor 3 | 403 536 403 403 536 403 536
Factor 4 544 545 545
Total 528 565 528 532 568 532 568

Composite Reliability

Factor 1 868 868 918 868 878 877 878 877
Factor 2 927 927 927 920 920 920 920
Factor 3 823 821 823 823 820 815 821
Factor 4 781 782 782

The composite reliability values can be considered acceptable in all
cases (>.7). The best internal consistency of the items is found in Factor
2 (Creative/Artistic Ability), which achieves reliability values above .9.

The CFA results indicate that the best models, considering the fit
values, are M6 and M8. M8 was chosen as the model that best repre-
sents the structure of relationships that occur between the items of
the construct and allows the scores of the four primary factors and the
two second-order dimensions to be used. Table XI includes the fac-
tor weights achieved with this model and the proportion of variance
explained (R?).

The factor weights of the items in M8, for the first order factors,
are all above .5. The most representative ones are item 2 (b=.873;
R?=.762) in the Cognitive Ability factor, item 10 in Creative/Artistic
Ability (b=.919; R?>=.845), item 16 in Social Abilities (b=.838; R?>=.702),
and item 15 in Emotional Control (b=.775; R?=.601). In fact, 70% of
the factor weights (b) are above .70 and 30% of them are between .50
and .69.
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TABLE XI. Factor weights (b), R? and residuals of the items and 2nd order factors of Model 8

Dimensions Items b R? Error

Cognitive Ability 12 873 762 238
13 787 619 .381

14 744 .554 446

113 861 741 259

114 .545 297 703

Creative/Artistic Ability 17 .786 618 .382
19 865 748 252

110 919 845 155

111 883 .780 220

112 546 298 702

117 .505 255 745

118 752 566 434

120 822 676 324

Social Skills 11 657 432 .568
16 751 564 436

116 838 702 298

119 668 446 .554

Emotional Control 15 752 566 434
18 684 468 532

115 775 601 399
2nd order Factors Dimensions b R2 Error
Cognitive-Creative Ability Cognitive 767 .588 412
Creative 662 438 562

Socio-Emotional Skills Social Skills 913 834 166
Emotional Control 727 529 A7

The second-order factors also explain more than 50% of the variability
of the scores; specifically, 51.3% in the case of the Cognitive-Creative fac-
tor and 68.1% in the Socio-Emotional Skills factor, which reinforces the
superiority of this model over the others.

Finally, the plot of the effects between factors and items of M8 is
shown in Figure II.
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FIGURE II. Diagram of observed, latent variables and effects in the M8
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Conclusions

This is the first study carried out on the factor structure of this instru-
ment in Spanish. The only reference for assessing the results obtained
is the original structure of the scale, organized in three dimensions as
explained above.

After testing several models and considering the above fit and error
indices, we have found that a first-order four-factor structure is the most
suitable. This structure involves dividing the original Socio-Emotional
Skills dimension into two parts, which we have named based on the con-
tent of the items included: Social Skills and Emotional Control. Thus, we
would have a four-factor structure instead of a three-factor structure. Fur-
ther analysis has led us to verify that the fit to the sample data improves
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when considering, in addition, two second-order factors that group cog-
nitive and creative artistic abilities, on the one hand, and the other factor
that groups the social and emotional control dimensions, which we call
Socio-Emotional Skills (Model 8).

From a practical point of view, this division of the Socio-Emotion-
al Skills dimension into two components (Social Skills and Emotional
Control) may refine the assessment of the candidates' profile by dis-
tinguishing these two sub-dimensions (factors), although the proposed
measurement model would also allow for the integration of the two
dimensions in case homogeneous scores are obtained in both and one
does not mask the other.

The need and desirability of including parents as a source of informa-
tion in the process of identifying and assessing gifted students, which
can be triangulated with other data sources, has been highlighted by
several authors (Nicpon and Pfeiffer, 2011; Pfeiffer, 2015b), and the lack
of instruments has been seen as a gap in this field. On the other hand,
parents can provide relevant data from contexts other than school, in
particular from the socio-emotional domain.

This dimension reflects what Pfeiffer (2001, 2017b) has called the
“strengths of the heart”, which go beyond cognitive variables. In fact,
other authors have highlighted the importance of determination, cour-
age, hard work, etc. as essential dimensions in talent development (Duck-
worth, 2016; Pfeiffer, 2013; Subotnik et al., 2021; Olszewski-Kubilius et
al., 2015, 2019).

Pfeiffer (2015b) notes that some authors argue that parents' assess-
ments may be biased in their perceptions of their children's skills and
abilities; however, research indicates that identification systems that
include parental nominations improve and prevent large numbers of
gifted students from going unidentified (McBee et al., 2016). In fact,
there are studies that show the validity of parental assessments and their
correlation with measures of aptitude and performance (Lee and Olsze-
wski-Kubilius, 2006), and numerous authors recommend including these
assessments in a process of global screening that, together with those
from teachers, allow us to learn about aspects of students not covered by
intelligence and aptitude tests (Pfeiffer, 2017a).

For all these reasons, it is of the utmost importance to have properly
validated instruments, such as the one presented here, so that they can
be used in educational practice.
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This work is certainly a preliminary validation that will require further
confirmatory studies, both with Spanish samples and comparative studies
with other similar investigations carried out in different cultural contexts.

The official figures for students identified as having high intellectual
ability in Spain are quite concerning, as they indicate that nearly 98% of
students go undetected (Tourdén, 2020). In light of this, the availability of
adequately validated instruments is particularly relevant.

This work will be completed with the validation of the other two
teacher scales that make up GRS 2, which is being carried out by the
authors. This will represent a significant advance in the use of useful
tools for the identification of students' potential.
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Abstract

The new Law of Education in Spain, known as LOMLOE, includes for the first
time the STEM competence with its own entity, among other changes. Accord-
ingly, a reform of the curricula of the Primary Education Teacher Degrees is
proposed, for which a deep and global analysis of this initial training is essential.
Thus, the objectives that guided this study included the following: i) to compare
the distribution of credits among STEM disciplines and their didactics; ii) to
check whether scientific-mathematical or didactic content predominates; iii) to
analyse the contents of Technology and Engineering; and iv) to compare these
aspects between public and private universities. To that end, the study plans
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of the 37 public and 22 private universities that offered the Primary Education
Teacher Degree in the 2020-2021 academic year were analysed. The teaching
guides of the 342 compulsory subjects of the associated disciplines were evalu-
ated, considering their contents and their timing, and a descriptive and inferen-
tial study was carried out. The results show that public universities allocate more
credits to training in STEM disciplines, especially to the disciplinary content
of mathematics and science, while there is a significant dispersion in the data.
In public universities there is a major focus on disciplinary content, especially
in science. Regarding technology, the contents are specific to Information and
Communication Technologies, and not to technology understood from the STEM
perspective. In addition, engineering and the global STEM approach itself are
absent. This analysis reveals the need to renew the curricula with contents that
are more adapted to what the LOMLOE demands and, above all, explicitly includ-
ing aspects of technology and engineering with a STEM approach.

Keywords: STEM, LOMLOE, pre-service primary teacher training, science,
mathematics, technology, engineering, public universities, private universities.

Resumen

La nueva Ley de Educacion, conocida como LOMLOE, incluye entre otros
cambios y por vez primera la competencia STEM con entidad propia. En con-
sonancia, se propone una reforma de los planes de estudio de los Grados de
Magisterio en Educacién Primaria, para lo cual resulta indispensable un analisis
profundo y global de dicha formacion inicial. En este estudio se abordan los
siguientes objetivos: i) comparar la distribuciéon de créditos en las disciplinas
STEM vy sus didacticas; i7) comprobar si predominan los contenidos cientifico-
matematicos o los didacticos; i4i) analizar los contenidos de Tecnologia e Ing-
enieria; iv) comparar estos aspectos entre universidades publicas y privadas.
Para ello, se revisan los planes de estudios de las 37 universidades publicas y 22
privadas que ofertan el Grado de Magisterio en Educacién Primaria en el curso
2020-2021. Se analizan las guias docentes de las 342 asignaturas obligatorias de
las disciplinas relacionadas, atendiendo a sus contenidos y a su temporalizacién,
y se realiza un estudio descriptivo e inferencial. Los resultados muestran que las
universidades publicas dedican mas créditos a la formacién en las disciplinas
STEM, especialmente a los contenidos disciplinares de matematicas y ciencias,
existiendo una importante dispersion en los datos. En las universidades publicas,
los contenidos disciplinares predominan sobre los didacticos, especialmente en
ciencias. En cuanto a la tecnologia, los contenidos son propios de las llamadas
Tecnologias de la Informacion y la Comunicacion, y no de la tecnologia enten-
dida desde STEM. Por su parte, la ingenieria y el propio enfoque global STEM
estan ausentes. Este analisis revela la necesidad de renovar los planes de estudio
con contenidos adaptados a lo que demanda la LOMLOE, fundamentalmente,
incluyendo aspectos de tecnologia e ingenieria desde una perspectiva STEM.
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Introduction

The international expansion of the STEM educational approach (acro-
nym for Science, Technology, Engineering, and Mathematics) has been
unstoppable since its conception in the United States in the 1990s. Nowa-
days, its influence is evident in most educational contexts across the
globe (Belbase et al., 2021). Although there is no clear conceptualisa-
tion of STEM, Moore et al. (2014) define STEM education as “an effort
to combine some or all of the four disciplines of science, technology,
engineering, and mathematics into one class, unit, or lesson that is based
on connections between the subjects and real-world problems” (p.38).
On this basis, there are different perspectives on integration in STEM,
ranging from those that advocate for the fusion of all disciplines through
transdisciplinary problems (Costantino, 2018) to others that emphasise
the uniqueness of each subject while acknowledging its epistemic com-
plementarity (Simarro and Couso, 2021). In addition, in recent years,
there has also been a demand for the integration of Arts and Humanities
into this approach (which could become STEAM), to unify convergent
and divergent thinking and promote more inclusive academic and pro-
fessional identities (Aguilera and Ortiz-Revilla, 2021).

The Spanish prospective report titled “Spain 2050” (Ministry of the
Presidency, 2021) highlights the importance of increased training in STEM
areas. Therefore, the new Education Law, recently approved and known as
LOMLOE, introduces the STEM competence for the first time (mathemati-
cal competence and competence in science, technology, and engineer-
ing), which “involves understanding the world using scientific methods,
mathematical thinking and representation, technology, and engineering
methods to transform the environment in a committed, responsible, and
sustainable way” (Royal Decree 157/2022, p.24406). Moreover, this key
competence is associated with five operational descriptors in both Pri-
mary and Secondary Education.

With the introduction of this new legal framework, the Ministry of
Education has also proposed updating Primary Education Teacher
Degrees (MEFP, 2022a), given the critical role of teachers' practice in
promoting scientific literacy. Therefore, if the aim is to improve teacher
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training for the development of the STEM competence, a prior analysis
of initial training in the various STEM disciplines in Primary Education
Teacher Degrees is required. Although there are several studies for each
discipline, a joint analysis such as the one proposed in this paper has not
been conducted yet.

Furthermore, a proper analysis should include private universities, as
they represent a high percentage of students in Spain, specifically 26.6% in
the 2020/21 academic year (MEFP, 2022b). Previous studies that have ana-
lysed the overall curriculum, i.e., the distribution of credits between basic,
disciplinary, and didactic subjects, field experiences, and the final degree
project, have not found significant differences with public universities
(Sanchez-Uran, 2019). However, each university decides how to distribute
the credits of each module in the different subjects and what content to
include. This has been criticised, as these decisions are sometimes based
on the trajectory of each faculty or the interests of the departments, rather
than on the benefit of the students (Imbernén and Colén, 2014). Moreover,
30 out of the total 240 ECTS of the bachelor's degree are designated as
electives and are normally devoted to elective courses or majors.

Training in STEM disciplines

According to the “Teacher Education and Development Study in Math-
ematics” (INEE, 2012), primary preservice teachers lack mathematical
knowledge and skills, leading to decreased confidence, motivation, enjoy-
ment, and sense of the subject's usefulness (Nortes Checa and Nortes
Martinez-Artero, 2013). These deficiencies are attributed in part to inad-
equacies in their previous training and, potentially, to an overemphasis
on operational thinking (Socas, 2011). Similar conclusions can be drawn
from science education. As such, various national (Martinez-Borreguero
et al., 2022) and international authors (Appleton, 2003) have found that
future primary school teachers often have inadequate scientific knowl-
edge, alternative conceptions similar to those of school-age pupils, and
a rigid understanding of science, which hinders exploration and positive
attitudes towards the subject (Porlan et al., 2010).

On the other hand, there is a broad consensus regarding the indispens-
ability of adequate Pedagogical Content Knowledge (PCK hereafter) in
both Mathematics and Science, since this element is essential to represent
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or transform disciplinary knowledge in such a way that students can under-
stand it (Shulman, 1987). In both disciplines, PCK is assumed to comprise
knowledge of curricula, students' understanding of these subjects, teach-
ing methods, assessment strategies, as well as orientations towards teach-
ing (Cortés et al., 2012; Naya- Riveiro et al., 2021). In Mathematics, both
national and foreign authors (Cardetti and Truxaw, 2014; Naya-Riveiro et
al., 2021) highlight the deficiencies in university training regarding math-
ematical knowledge for teaching. The situation is similarly unsatisfactory
in Science, where Cafal (2008) and Toma et al. (2017) analysed the design
of inquiry-based teaching units by primary preservice teachers and identi-
fied their difficulties in integrating conceptual and procedural knowledge,
promoting student reflection, and providing adequate scaffolding.
Although there is widespread recognition of the need to improve the
scientific-mathematical and didactic knowledge of future teachers, there
is no consensus on whether the didactic component should follow con-
ceptual knowledge per se or whether both should be addressed simul-
taneously (Amat et al., 2022). In fact, tensions arise between what could
be described as a more scientific approach and a more didactic one, and
doubts persist on how to bring the two together (Garcia-Barros, 2016). On
the one hand, the lack of conceptual knowledge hinders PCK develop-
ment (Canal, 2008; Martinez-Borreguero et al., 2022). On the other hand,
an isolated or consecutive treatment of the two approaches makes their
integration difficult and carries the risk that future teachers will repro-
duce teaching models that are far removed from social constructivism,
where content is not articulated in learning situations connected to the
ideas and culture of the students (Garcia-Barros, 2016; Porlan et al., 2010).
Similarly, there is ongoing debate regarding the relative emphasis placed
on disciplinary and didactic knowledge in teacher training curricula. In
their analysis of the current regulation of Primary Education Teacher
Degrees, Pro-Bueno et al. (2022) indicate that “it seems that legislators have
placed greater emphasis on the learning of scientific knowledge”, and add
that “while acknowledging its importance, the curricular proposal is clearly
improvable as it prioritises what a teacher should know about science over
how to teach it" (p.192). From our point of view, the same conclusion can
be drawn when examining the mathematical competences established for
future teachers by this law. Accordingly, inservice primary school teach-
ers demand didactic-pedagogical training to a greater extent than strict-
ly disciplinary training (Manso and Garrido-Martos, 2021), despite the
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aforementioned problems with their scientific-mathematical background.

Regarding the other two STEM disciplines, Technology and Engineer-
ing, the debate is also open. Defining technology and differentiating it
from engineering is a complex issue (Cavanagh and Trotter, 2008) that var-
ies from country to country (Yata et al., 2020). Some authors even suggest
that the two disciplines are so closely linked that they should be taught
together (Barak, 2013). However, there is a general consensus that, with-
in the STEM framework, Engineering should focus on solving real-world
problems by exploring solutions, developing prototypes, and testing their
feasibility, while prioritising the processes and products created (Simarro
and Couso, 2021). In fact, several methodologies that follow this approach
have been proposed, such as Design-based Learning and Design Thinking.

On the other hand, Technology within STEM is considered to be the
set of tools —often digital- that are used during scientific, mathematical,
or engineering practices, or the product developed through these pro-
cesses. In this respect, some authors state that Technology should not be
considered a discipline and should not be included in the STEM acronym
alongside Science, Mathematics, and Engineering (McComas and Burgin,
2020). In addition, Technology is not only specific to these fields, but also
to social sciences, arts, or technical crafts (Costantino, 2018). With this
complexity in mind, this study also analyses the presence of Engineer-
ing and Technology in the curricula of the Primary Education Teacher
Degrees and assesses whether they are really aligned with their concep-
tion in STEM education.

Research questions

As a useful element of debate about curricular changes in the context
of the LOMLOE, this work analyses the initial training of primary school
teachers in the different STEM disciplines. Specifically, the following
research questions regarding the compulsory training in the Spanish Pri-
mary Education Teacher Degrees are addressed:

B P.1. How many ECTS credits are assigned to scientific-mathematical
areas and disciplines?

B P.2. Which is the predominant content: scientific-mathematical or
didactic?
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B P.3. Are Technology and Engineering approached from a STEM
perspective?

B P4. Are there differences in credits and content between public
and private universities?

B Understanding the approaches and timing assigned to these
areas and disciplines will help promote reflection to articulate
curriculum plans that contribute to STEM teacher education.

Method

A cross-sectional statistical study has been conducted based on data col-
lected from the curricula of Spanish universities.

Sample

The study sample comprises the Primary Education Teacher Degree pro-
grams at the 37 public universities and 22 private universities in Spain
that offered this training during the 2020-2021 academic year.

The curricula were reviewed using the information available on the
universities’ websites. For this study, all compulsory subjects with STEM
content were selected. This selection consisted of 342 subjects, 225 from
public universities and 117 from private universities.

The teaching guides for these subjects were then analysed, which
include information on scopes, content, competences, methodology, tim-
ing, and assessment.

Procedure

To answer the first two research questions, the contents and timing of
the subjects in the sample were identified based on the teaching guides.
According to the most frequent division, the contents were classified
into: Mathematics, Physics, Chemistry, Biology, Geology, Didactics of
Mathematics, and Didactics of Science.

For the calculation of credits assigned to the contents, the timing indi-
cated in the teaching guides was considered. If this was not explicitly
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identified, the credits were distributed proportionally to the number of
content descriptors.

There are subjects solely dedicated to mathematical or scientific
content (sometimes incorporating more than one scientific discipline),
subjects dealing entirely with their didactics (curriculum, epistemology,
methodologies and strategies, resources, assessment, etc.), and mixed
subjects, where the credit count follows the aforementioned guidelines.
Some subjects about didactics make use of certain scientific-mathematical
concepts and models, but the ultimate aim is to illustrate methodological
or didactic approaches. In such cases, credits were linked to didactics.

There are some contents whose categorisation to a certain discipline
is not always obvious. In such cases, we followed a criterion consistent
with the Primary Education curriculum. For instance, the specific con-
tents of Astronomy (Universe, Solar System, Moon, etc.) were not con-
sidered in the analysis, as they are part of the Social Sciences in Primary
Education and, therefore, in many universities they are also included in
subjects about Geography, a discipline that has been excluded in this
study and in the STEM disciplines. Conversely, regarding contents about
nutrition and health, which are included in the Natural Sciences curricu-
lum in Primary Education, they were assigned to Biology as it is the most
related discipline of those established for the analysis.

The allocation of credits was carried out independently by two mem-
bers of the research team. Discrepancies were discussed and resolved
by agreement with the intermediation of a third researcher. Finally, the
results were presented using descriptive statistical parameters.

To analyse the difference in the credits assigned to disciplinary and
didactic content in each university, the parameter € was defined, both for
mathematics (g,) and science (SS), as follows:

_ CRDI — CRDIS

- ™
CRpp + CRpys

Here, € represents the relative difference between the credits assigned
to didactics (CR, ) and to disciplinary content (CRDIS). In particular,
€ = 0 indicates an equal distribution between the two, while € > 0 reveals
more emphasis on didactics and € < 0 on disciplinary content. Extreme
values correspond to universities that allocate all their credits to didactic
content (¢ = 1) or disciplinary content (¢ = —1). In addition, we conducted

a cluster analysis of these parameters to explore potential groups of

Revista de Educacion, 402. October-December 2023, pp. 81-108
Received: 02-08-2022  Accepted: 02-04-2023



Ros Magdn, G., Rodriguez Arteche, 1, Fraile Rey, A, Pastor Mendoza, |.
TRAINING IN THE PRIMARY EDUCATION TEACHER DEGREE IN STEM DISCIPLINES: ANALYSIS BEFORE TS REFORM IN SPAIN

universities based on the prevalence of disciplinary or didactic content.
The analysis aims to identify groups that are as homogeneous as possible
while being different from each other. Various distance algorithms and
group formation methods were tested to select those that made sense for
the research. In particular, the Euclidean distance method and clustering
using the Cutree algorithm (R Core Team, 2018) were chosen.

To address the third research question, we reviewed the contents of
teaching guides for compulsory subjects dedicated specifically to Technol-
ogy, analysing their coherence with a STEM approach (Moore et al., 2014).
In addition, we checked for explicit references to STEM and specific Engi-
neering content in the overall curriculum (Simarro and Couso, 2021).

Finally, to answer the jfourth research question, which has a cross-
sectional nature, and to make a comparison between public and private
universities, the non-parametric Mann-Whitney U test was carried out to
determine whether there are statistically significant differences (p < 0.05)
in the distribution of credits. This choice was based on the previous
application of the Shapiro-Wilk test, which allowed us to rule out the
normality of the distributions.

For all research questions, calculation of statistical parameters, cluster
analysis and hypotheses tests were carried out using the open-source
software R (R Core Team, 2018).

Results

The results are presented in three sections following the first three
research questions. The last question is addressed across all sections.

Distribution of credits in scientific-mathematical disciplines

The total ECTS credits allocated to Mathematics and Science in the cur-
ricula (including their disciplinary and didactic contents) are shown in
Graph I, and the descriptive statistics in Table I. Firstly, the dispersion of
the results is striking, with some universities allocating little more than
10 credits to Mathematics and 5 to Science, while others allocate up to 25
credits to each. This dispersion is greater in Science than in Mathematics
(o = 4.2 vs. 6 = 3.6). Secondly, there is a significant difference between
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GRAPH . Distribution of ECTS credits allocated to Mathematics (top) and Science (bottom),
including their disciplinary and didactic contents, in public and private universities
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TABLE I. ECTS credits allocated to Mathematics and Science, including their disciplinary and
didactic contents

PUBLIC PRIVATE ALL THE
UNIVERSITIES UNIVERSITIES UNIVERSITIES
Standard Standard Standard
Mean . Mean . Mean .
deviation deviation deviation
Mathematics 18.2 32 13.8 2.5 16.6 3.6
Science 14.4 3.8 11.6 4.1 134 4.2
Mathematics + 326 4.6 254 59 299 6.2
Science

universities, with public universities allocating 31.9% more credits to
Mathematics (U = 694.0, p = 2.40e-06) and 24.1% more to Science (U =
559.5, p = 0.0149).

Graph II illustrates the distribution of ECTS credits assigned to disci-
plinary and didactic content for Mathematics and Science in both types
of universities. The results indicate a statistically significant difference
in the disciplinary credits for Mathematics (U = 681.5, p = 1.04e-05) and,
although relevant, not significant for Science (U = 531.5, p = 0.0510),
with public universities assigning more credits to these subjects. There-
fore, the fundamental difference between universities is essentially due
to the difference in time allocated to disciplinary content. Regarding
the ECTS assigned to didactics, the difference between types of univer-
sities is not significant.

Finally, Graph III shows the results divided by disciplinary content:
Biology, Physics, Chemistry, and Geology. The difference is evident,
with the highest weight for Biology, followed by Physics, and quite
low for Chemistry and Geology. This gradation aligns with the weight
of these disciplines in the Primary Education curriculum. The disparity
between types of universities is again evident, with public universities
having a greater teaching load. On the other hand, it is remarkable that
at least 50% of both public and private universities do not devote any
time at all to Geology, nor to Chemistry in the case of private universi-
ties. There are no significant differences between the types of universi-
ties in any discipline.
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GRAPH II. ECTS credits allocated to Mathematics, Science (including Biology, Physics, Chemistry,
and Geology) and their respective Didactics, in public and private universities
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GRAPH IIl. ECTS credits allocated to Biology, Physics, Chemistry, and Geology in public and
private universities
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Scientific-mathematical training vs. didactic training

Firstly, the number of credits assigned by each university to scientific-
mathematical disciplinary content and to didactic content is analysed.
Graph 1V displays Mathematics and Science separately; the straight line
represents an equal distribution between both contents, with universities
with more didactic credits at the top and those with more disciplinary
credits at the bottom. Once again, a wide dispersion in teaching loads
can be observed, with a greater dispersion in Science. When compar-
ing disciplinary and didactic credits in public universities, a statistically
significant difference is obtained in Mathematics (U = 930.0, p = 0.0062),
with a predominance of disciplinary content, but not in Science (U =
740.0, p = 0.55006). In private universities, there are no significant differ-
ences between the two domains.

To illustrate the dominant formative role of each institution, Graph V
shows jointly the results of the € parameter for Mathematics and Science,
while Table II provides a distribution of the parameter values. In Math-
ematics, there are no extreme cases with 0 ECTS for either content. The
most common situation in both types of universities exhibits an equal
distribution between disciplinary and didactic content (g, = 0), although
there are many public universities where the more disciplinary approach
dominates (g, < 0). On the other hand, there are more contrasting trends
in Science, as most universities opt for one approach over the other,

GRAPH IV. ECTS credits allocated in each university to didactic versus disciplinary content, in
Mathematics (left) and Science (right)
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GRAPH V. Parameter € for Mathematics and Science of the universities analysed. The groups
identified in the cluster analysis are indicated
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TABLE 1. Distribution of the values of the parameter € for Mathematics and Science in the
universities analysed

MATHEMATICS (g,)) SCIENCE ()
<0 0 >0 <0 0 >0
Public Universities 15 16 6 21 3 13
(40.5%) (43.2%) (16.2%) (56.8%) (8.1%) (35.1%)
Private Universities 5 13 4 8 6 8
(22.7%) (59.1%) (18.2%) (36.4%) (27.3%) (36.4%)

Source: Compiled by the authors

with the disciplinary content approach dominating (¢, < 0). The case of
the Universitat Abat Oliba CEU is noteworthy, as training is exclusively
oriented towards disciplinary content (¢, = -1). Conversely, in institu-
tions such as Alfonso X el Sabio, Autbnoma de Barcelona, La Laguna,
Mondragon, Oberta de Catalunya, Vic, and Zaragoza, training is entirely
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centred on didactics (g = 1). It is important to note that this last approach
does not necessarily imply a lack of attention to disciplinary content in
the subjects, which could be approached from the perspective of teach-
ing and learning (school models, evolution of students' previous ideas,
design of inquiry-based activities, etc.).

Graph V also shows the cluster analysis, which divides the sample
into two major groups: g, < 0.3, comprising 26 public and 14 private
universities (70.3% and 63.6%, respectively), and &, > 0.3, comprising
11 public and 7 private universities (29.7% and 31.8%, respectively). As
a third group, Universitat Abat Oliba CEU appears separately due to its
distinct approach. Therefore, the differentiation of university profiles is
based on the model assumed for Science and its Didactics (horizontal
axis), rather than on the model for Mathematics and its Didactics (vertical
axis). While most universities prioritise explicit training in the disciplin-
ary content of Science, a smaller group proposes to structure teacher
training around its didactics.

To complement this view, Table III distributes the 298 Mathematics
and Science subjects according to whether they address disciplinary or
didactic content, or both. As such, it can be observed that public univer-
sities predominantly adopt a mixed approach for both disciplines, while
private universities exhibit greater diversity.

Another interesting aspect to analyse is whether disciplinary train-
ing comes before, begins in the same year as didactics, or comes after
it. The results are shown in Table IV, excluding the universities already
mentioned which only teach disciplinary or didactic content in the case
of Science. The data reveal that, in both Mathematics and Science, very

TABLE Ill. Subjects with a disciplinary-only, didactic-only, or mixed approach to content

MATHEMATICS SCIENCE

Disciplinary | Mixed | Didactic | Disciplinary | Mixed Didactic
contents contents | contents | contents | contents | contents

Public 18 74 15 21 43 28
Universities (16.8%) (69.2%) (14.0%) (22.8%) (46.7%) (30.4%)
Private 14 23 16 15 13 18
Universities (26.4%) (43.4%) (30.2%) (32.6%) (28.3%) (39.1%)

Source: Compiled by the authors based on the teaching guides.
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TABLE IV. Distribution of the universities according to whether disciplinary training is prior to
(GT1), begins in the same year (G2) or is subsequent (G3) to didactic training

MATHEMATICS SCIENCE
G1 G2 G3 G1 G2 G3
Public Universities 14 22 1 10 22 2
(37.8%) (59.5%) (2.7%) (27.0%) (59.5%) (5.4%)
Private Universities 9 13 0 10 8 0
(40.9%) (59.1%) (0.0%) (45.5%) (36.4%) (0.0%)

Source: Compiled by the authors based on the study plans.

few universities teach didactics before disciplinary content. The majority
of universities start teaching both in the same academic year.

Finally, Graph VI shows the distribution of Science and Mathematics
subjects throughout the Primary Education Teacher Degree. It is shown
that most of them are concentrated in the 2" and 3™ years, with fewer
subjects offered in the first year (which typically focuses on the basic
training module) and in the fourth year (which is largely devoted to elec-
tives). No relevant differences were found between types of universities
in this part of the analysis.

Technology and Engineering in the Primary Education Teacher Degree

Out of the total of 59 universities analysed, 44 of them have a specific
compulsory subject whose title or contents mainly focus on the field
of Technology. In almost all cases, these subjects carry 6 ECTS credits
(88.6%). Their year distribution is as follows: 28 (63.6%) are taken in
the first year, 13 (29.5%) in the second year, and 3 (6.8%) in the third or
fourth year.

To analyse the role of Technology in these degrees, the contents
declared in the teaching guides of these 44 subjects were reviewed. In
this case, no relevant differences were found between public and private
universities, so the results were grouped together.

As shown in Table V, the contents related to search for information and
use of Internet resources, as well as those oriented towards the design of
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GRAPH VI. Distribution of the universities based on when they begin (vertical) and end
(horizontal) teaching the contents of the disciplines indicated
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activities, are particularly remarkable. In addition, various tools (videos,
virtual reality, video games, simulations, virtual laboratories, etc.) are
addressed, sometimes in relation to some active methodologies (inqui-
ry, project-based learning, gamification, etc.) or integrative approaches
(such as Science, Technology and Society, STS).
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TABLE V. Frequency of the contents declared in the teaching guides of the subjects dedicated to
Technology

Contents Frequency Contents Frequency
Internet 44 (100.0%) STS 9 (20.5%)
Web Resources 43 (97.8%) SCORM 9 (20.5%)
Methodologies 24 (55.5%) Programming 7 (15.9%)
Design of Activities 20 (45.5%) Virtual Reality 6 (13.6%)
Curriculum 15 (34.1%) Robotics 5(11.3%)
Videos 12 (27.3%) Video Games 4(9.1%)
Epistemology 11 (25.0%) Virtual Laboratories 3 (6.8%)
VLE 11 (25.0%) Scratch 2 (4.5%)
Assessment 10 (22.7%) Simulations 2 (4.5%)

Source: Compiled by the authors based on the teaching guides.

Virtual Learning Environments (VLE) and e-Learning concepts (such
as SCORM, an acronym for Shareable Content Object Reference Model,
a standard for standardising virtual learning content) also appear in a
relevant way in Table V. Thereafter it is concluded that the concept of
technology that future teachers may acquire is closely linked to that
of Information and Communication Technologies (ICT), although some
new elements related to digitalisation are beginning to appear.

Finally, Table V includes some contents related to Technology in STEM
education, such as robotics or programming, albeit to a lesser extent.
These contents appear similarly in public universities, such as A Coruna,
Girona, Illes Balears, and Rey Juan Carlos, and other private universities,
such as Ramoén Llull, Internacional de Catalunya, or Vic. It is worth men-
tioning the unique case of the European University of Madrid, which has
a 4 ECTS subject called “Introduction to Programming”.

Regarding Engineering, no references to specific concepts of this dis-
cipline, such as engineering design, prototyping, or computational think-
ing, were found in the set of compulsory subjects analysed, except for the
aforementioned subject at the European University. Accordingly, specific
methodologies such as Design-based Learning or Design Thinking are
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absent in the teaching guides. It is therefore clearly concluded that this
discipline is not included in the compulsory training of future teachers.

Finally, it is worth noting that, surprisingly, references to STEM or
STEAM have only been found in the teaching guides of two private uni-
versities: Internacional de La Rioja and Mondragon. In fact, in the latter
there is a subject entitled “STEAM in Primary Education”, although it
seems to include content related to the teaching of language and math-
ematics and the use of associated technological tools.

Discussion

The aim of this study is to analyse STEM education in Primary Education
Teacher Degrees in Spain (in terms of timing and approaches) as a point
of debate about its adequacy for achieving STEM education goals. Firstly,
it has been found that there is no STEM training understood in a global
way (Moore et al., 2014). There are no compulsory subjects related to this
approach, and there is no mention of it in the teaching guides for Sci-
ence, Mathematics and Technology subjects either, with a few exceptions.
This result contradicts the objectives of the LOMLOE and is surprising,
given the ubiquity of the acronym in the specialised literature (Toma
and Garcia-Carmona, 2021), and reflects the slowness or resistance to
transferring the results of educational research to the classroom, also at
university (Carr et al., 2012).

Analysing each discipline, the findings are similar in Mathematics and
Science in terms of the most relevant aspects. Firstly, there is a wide dis-
persion in the ECTS credits allocated to these disciplines, which agrees
with other studies on public universities (Castro-Rodriguez and Montoro,
2021; Garcia-Barros, 2016; Naya-Riveiro et al., 2021) and private univer-
sities (Nolla et al., 2021). Furthermore, it has been found that the differ-
ence between types of universities is essentially due to the lesser amount
of time dedicated to disciplinary content in private universities, and not
so much to the time spent in didactic content. In general, these values are
below the recommendations of the White Paper on Primary Education
Teacher Degrees (ANECA, 2005, p.201), which suggests a minimum of
20 ECTS for Mathematics (Naya-Riveiro et al., 2021) and a higher teach-
ing load than those obtained for Science. In fact, this poor training is
associated with the lack of confidence and insecurity that primary school
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teachers experience when teaching these disciplines (Garcia-Ruiz and
Sanchez, 2006; Jarvis and Pell, 2004).

Another issue for debate in the degree reforms will be the distribution
of credits among scientific disciplines, especially when this load can be
distributed among different departments. Here it has been observed that
the contents of the teaching guides reflect a distribution consistent with
the presence of these disciplines in the Primary Education curriculum,
with greater weight given to Biology, and then to Physics. On the other
hand, there is a scarce presence of Geology and, especially in private uni-
versities, of Chemistry. The scientific content covered in each discipline
can be consulted in Garcia-Barros (2016).

Another important decision is whether to focus the training more on
disciplinary content or on didactic content. It has been found that in
most universities there is an equal distribution between both domains in
Mathematics. Still, where this is not the case, it is almost always due to an
excess of disciplinary content, which is much more pronounced in public
universities. The result is similar to that of other studies (Naya-Riveiro
et al., 2021), although this work provides the differentiating nuance of
identifying the specific content and its ECTS timing. In Science, public
universities seem to be more polarised between the two domains, with
a greater emphasis on disciplinary content, while private universities
maintain a better balance between the two. In this respect, Cortés et al.
(2012) found that, at the beginning of their training, primary preservice
teachers place greater importance on disciplinary content; however, as
they progress through the degree program (and complete field experi-
ences), the value given to didactic content increases.

Beyond content, there is a rich controversy between those who
advocate for disciplinary and didactic content to be addressed consecu-
tively or simultaneously. On the one hand, it is argued that deficient
disciplinary training can hinder the construction of PCK (Canal, 2008;
Martinez-Borreguero, 2022) and that the relevance of students' prior
ideas and conceptual errors is not sufficiently addressed (Porlan et al.,
2010). However, consecutive approaches can make it difficult to integrate
bot domains (Garcia-Barros, 2016) and design contextualised learning
situations that activate and mobilise essential knowledge, enabling the
adoption of future teaching roles and promoting metacognition (Dignath
and Biittner, 2008). Our study has revealed that Mathematics has a higher
prevalence of subjects in which both disciplinary and didactic contents
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are taught in an interrelated manner. This is also the case in Science,
although less markedly so, which has been severely criticised (Garcia-
Barros, 2016). In both cases, didactic content is hardly ever taught before
disciplinary content. In fact, there are only a few universities where
either subject is taught in the final year, which could help to link this
knowledge with the final field experiences, where students can really
put into practice their previous learning in the degree and integrate both
disciplinary and didactic domains (Naya-Riveiro et al., 2021).

With regards to Engineering, our study has shown that it is left out
of the curricula of the Primary Education Teacher Degrees, as has been
noted by other authors (Castro-Rodriguez and Montoro, 2021). There
are no concepts such as engineering design, process optimisation, or
computational thinking. Nor are there any references to methodologies
associated with this approach, such as Design-based Learning or Design
Thinking. This absence is not surprising, since this type of content was
included for the first time in the Spanish Primary Education curricu-
lum with the recent LOMLOE. Even so, this does not guarantee its rapid
and effective inclusion in the classroom. In fact, in other countries, the
transfer of engineering content to the classroom has proven to be costly,
despite curricular support (Carr et al., 2012).

Finally, Technology is addressed in most degree programs through
specific compulsory subjects. The approach for Technology is generally
focused on ICT (search for information and resources, digital tools, etc.),
which seems coherent with the specific competences established in the
White Paper on Primary Education Teacher Degrees, i.e., “Ability to use
and incorporate information and communication technologies appropri-
ately in teaching-learning activities” (ANECA, 2005, p.90). Even so, fol-
lowing Gewerc and Montero (2015), it can be criticised that the notion of
technology is limited to an instrumental perspective. In fact, in the STEM
approach, technology is not exclusively associated with ICT, but is more
of a tool or result of solving real-world problems that are viewed from a
global perspective in Mathematics, Science, and/or Engineering. In this
regard, some teaching guides —typically related to Physics— refer to tech-
nological devices associated with simple machines or electromagnets,
but once again, not from a true STEM perspective. From our perspective,
it would be advisable to genuinely interrelate Engineering and Technol-
ogy with Science and Mathematics, to address the design and construc-
tion of technological devices that solve real-world problems and satisfy
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social needs: waste separation, medical applications, space exploration,
etc. (Simarro and Couso, 2021).

Conclusions

This study examines jointly the initial training of primary school teach-
ers in STEM disciplines in both public and private universities. From this
research, we can conclude that nowadays undergraduate programs do
not include STEM training with a global approach in their compulsory
itineraries. Engineering is absent from the curricula, and Technology is
usually approached from an ICT-centred perspective, far removed from
its conception in STEM education.

In addition, the number of ECTS credits in Science and Mathematics is
below the recommendations established in the White Paper on Primary
Education Teacher Degrees (ANECA, 2005, p.201), particularly in private
universities. However, their relative weight does seem to be in line with
the teaching load of the disciplines in Primary Education (Mathematics,
Biology, Physics, Chemistry, and Geology, in that order).

Furthermore, there are important differences between the relevance
given by universities to disciplinary and didactic content, especially in
the case of Science, which is a very hot debate. In this line, it can be seen
that there is a predominance of subjects that simultaneously combine
both contents, although this interrelation is weaker in Science than in
Mathematics.

This study is highly relevant at this moment given the renewed impor-
tance of the so-called STEM competence since the approval of the LOM-
LOE. This context requires an update in the curricula of the Primary
Education Teacher Degrees, which Spanish universities will soon have
to address. For this purpose, the review, analysis, and comparison pre-
sented in this study are undoubtedly valuable and highlight the need to
specifically include Technology and Engineering aspects with a STEM
perspective, without compromising the time devoted to Mathematics and
Science, which is already less than recommended.

The limitations of the study presented may arise from the fact that
information on the contents and their timing in ECTS credits was derived
from the teaching guides, and not from the real activities implemented
by the trainers. This can lead to biases in the results, due to tensions
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between planned and executed training (Porldan et al., 2010). Moreover,
like other research approaches, analysing teaching guides involves
adopting criteria that may differ from the actual timing of STEM training
content. In addition, the analysis was restricted to compulsory training,
ignoring elective subjects which, although they are not linked to the gen-
eral profile of graduates, provide a suitable space to focus on the didactic
aspects of STEM disciplines (Naya-Riveiro et al., 2021) and their interac-
tion during problem-solving.

For this reason, in future work, we propose to study elective subjects
by analysing the teaching guides related to STEM. Another future line of
research could be to investigate whether the conclusions presented here
hold true for Double Degrees, whose variety is wide and where it is not
always easy to combine the syllabuses of the degrees involved. Surveys
to teacher trainers would also provide a complementary view that would
undoubtedly contribute to the debate on the best way to reform the cur-
ricula of the Primary Education Teacher Degrees.
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Abstract

Previous studies suggest that the major taken at high school is a very rel-
evant variable in predicting average marks during the first year of business
administration (BA) degrees. However, the effect on particular subjects and
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specifically on mathematics, is not fully solved, as there are very few studies
on the topic, the evidence is contradictory and there are no comparative stud-
ies between different centers. This paper compares the results at two different
universities: 873 students of the BA degree at the Universidad Complutense de
Madrid and 822 at the Universidad Pontificia Comillas. The information was
obtained from the institutional databases at the two centers, selecting from
among the students enrolled between the academic years 2009/2010-2021/2022
those for whom complete information was available. Methodologically, the use
of regression models has been combined with interpretable neural networks to
ensure the robustness of the results. The analysis shows that, at both universi-
ties and independently of the methodological approach, the results are virtu-
ally identical: students from the science major outperform their peers from the
social sciences major in business mathematics I and II. From the point of view
of teaching practice, these results have two implications. Firstly, it seems neces-
sary to reflect on the focus and content of mathematics in the social sciences
major, seeking greater alignment with the requirements of the degrees linked to
this major. Secondly, regarding teaching practice in the first year of university,
it seems necessary to rethink teaching strategies in mathematics, bearing in
mind the characteristics and learning styles of students from the social sciences
major.

Keywords: Mathematics, higher education, academic performance, business
degree, advanced high school.

Resumen

Estudios previos apuntan a que la especialidad cursada en bachillerato es
una variable muy relevante en la prediccién del rendimiento medio durante el
primer curso en grados en Administracion y Direccion de Empresas (ADE). Sin
embargo, el efecto en asignaturas concretas y especificamente en las de mate-
maticas, no esta plenamente resuelto, pues ademas de que existen muy pocos
estudios al respecto, las evidencias son contradictorias y no existen estudios
comparativos entre varios centros. En este trabajo se comparan los resultados
en dos universidades diferentes: 873 alumnos del grado en ADE de la Univer-
sidad Complutense de Madrid y 822 de la Universidad Pontificia Comillas. La
informacién se ha obtenido de las bases de datos institucionales de ambos
centros, seleccionando de entre todos los alumnos matriculados entre los cur-
sos 2009/2010-2021/2022 aquellos para los que se disponia de informacion
completa. Metodolégicamente se ha combinado el uso de modelos de regresion
con redes neuronales interpretables, para asegurar la robustez de los resulta-
dos. El analisis muestra que, en ambas universidades e independientemente de
la aproximacién metodolégica, los resultados son virtualmente idénticos: los
alumnos procedentes del bachillerato de ciencias presentan un rendimiento
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académico sensiblemente mejor en matematicas empresariales I y II que sus
companeros de ciencias sociales. Desde el punto de vista de la practica docen-
te, estos resultados tienen dos implicaciones. En primer lugar, parece necesario
llevar a cabo una reflexion sobre el enfoque y contenidos de matematicas en
el bachillerato de ciencias sociales, buscando un mayor alineamiento con los
requerimientos de los grados ligados a esta especialidad. En segundo lugar,
respecto a la practica docente en el primer curso universitario, parece necesario
repensar las estrategias didacticas en matematicas, considerando las caracteris-
ticas y el estilo de aprendizaje de los alumnos procedentes del bachillerato de
ciencias sociales.

Palabras clave: Matematicas, educaciéon superior, rendimiento académico,
grado en administracion de empresas, bachillerato.

Introduction

According to previous research (Arroyo-Barrigiiete et al., 2020a), the
major at advanced high school has a considerable impact on the aca-
demic performance of Business Administration (BA) students during the
first year of their university studies. However, this result refers to average
performance, not to specific subjects. In the particular case of mathemat-
ics subjects, there are very few studies and the evidence is also contradic-
tory. Thus, for example, Gonzalez Veiga et al. (1999) concluded that, both
for the former five-year BA degree and for the three-year BA diploma,
students who had taken the science major in their advanced high school
studies achieved a better performance in BA mathematics than their
peers who majored in social sciences. This study was based on a sample
of 242 undergraduates in the five-year degree and 169 undergraduate
students in the three-year diploma, all at the University of Oviedo. Mar-
tinez de Ibarreta et al. (2010), working on a sample of 554 BA students at
the Universidad Pontificia Comillas, concluded that having taken a high
school major in science had a positive effect on performance in quanti-
tative subjects, especially in mathematics. However, these results do not
coincide with a more recent study by Davila et al. (2015) for students
of the BA degree in this subject, whose conclusions suggest that there
are no differences between the two groups of students. In this case, the
authors worked on a sample of 279 students from the University of Las
Palmas de Gran Canaria.
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Knowing that mathematics subjects in the first year of the BA degree
tend to present the highest drop-out rate! is key to identifying those fac-
tors that influence this. Therefore, it is necessary to know the effect of
a variable that, according to the aforementioned studies, could have a
considerable impact.

This study has been carried out by university lecturers of quantitative
methods in Business Administration studies, with the ultimate goal of
improving teaching and learning processes, so that synergies between
their teaching and research work can be generated (Jaworski, 1998).
This research paper can be framed within the area of knowledge of
Mathematics Education, whose philosophical and theoretical foundation
is presented in Ernest (2016).

The need to accurately define the objective of the research and test
out a concrete hypothesis can make it difficult to connect with the com-
plex problem of improving teaching and learning processes. Godino et
al. (2021) offer a solution to this difficulty that includes three contri-
butions to research in Mathematics Education, based on the so-called
onto-semiotic model (Godino and Batanero, 1994, Godino et al., 2007,
Godino et al., 2019). The first of these contributions is the specification
of the mathematical content of the problem under study. This specifi-
cation is directly related to the name of the reference model, since it
requires the development of two tasks: on the one hand, the ontologi-
cal task of identifying the mathematical objects involved; on the other
hand, the semiotic task of studying the relationships between these
objects. The second contribution by Godino et al. (2021) is the decom-
position of instructional processes into their different facets, which
they call epistemic, cognitive, interactional, ecological, affective and
mediational dimensions. Focusing on each of these facets allows such
a complex problem as mathematics teaching processes to be efficiently
analyzed; Hence, this is the approach chosen to draw the conclusions
of this study. The third contribution, which consists of identifying cri-
teria that contribute to good teaching practices through the so-called

'Annex 1 of this paper includes a cluster analysis, which shows that in the “Basic Training” subjects
of the first year, mathematics exhibits behaviour that is clearly different from that of other subjects,
while also presenting significantly higher levels of academic failure.
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theory of didactic suitability, will also be considered. The concept of
didactic suitability of a teaching process is defined as the degree to
which it meets certain characteristics that allow it to be classified as
optimal or adequate for its objectives. Suitability can be considered
both in relation to the general teaching process and to a particular
dimension.

Accordingly, the existence of discrepancies in previous studies and
the importance of mathematics subjects in the academic failure of BA
students justify this paper. In order to overcome certain limitations iden-
tified in previous studies, we have used significantly larger samples and,
additionally, we have worked with two different universities - one public
and the other private - whose students have a different sociodemograph-
ic profile.

Secondly, two types of causal models have been used - linear regres-
sion and neural networks. In this regard, the recent development carried
out by Pizarroso et al. (2022) has paved the way for the use of neu-
ral networks for explanatory purposes, something that was not possible
before. Some previous developments allowed an understanding of the
functioning of the network to some extent, but this work allows a much
simpler interpretation, which is relatively similar to that of a regression
model. The enormous advantage is that a neural network model does
not require an a priori functional specification, but the network itself is
able to automatically detect any linear, non-linear or interaction effect.
This avoids omitting relevant effects that could distort the result, and is
therefore an extremely useful tool for validating the results of more con-
ventional models: any discrepancy would indicate that some significant
effect has been omitted?.

This double validation, with large samples from two different univer-
sities and using different methodologies, will make it possible to verify
to what extent the results are similar regardless of the university or meth-
odological approach, which would confirm the robustness and external
validity of the results.

2 As this development is brand new, it is currently not possible to use the neural network model alone,
since the authors of NeuralSens have not yet proposed hypothesis tests to determine when a variable
is significant. This is why, in its current state, its main use in the social sciences is to validate the
functional specification of conventional econometric models.
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Method

Context

This study is part of a research project funded by the Spanish Ministry
of Science and Innovation, whose objective is to develop algorithms to
anticipate academic risk situations among university students. This work
focuses on undergraduate studies in Business Administration, and on the
effect of the high school major on academic performance in mathematics
subjects taught in the first year of the degree. This choice is justified by
the fact that the first year is key, which accounts for a large number of
the dropouts, and mathematics subjects are in turn those with the highest
level of academic failure.

Sample

The sample is composed of 1,695 students of the BA degree, of which
873% are students at the Universidad Complutense de Madrid (academic
years from 2009/2010 to 2021/2022), and 822 at the Universidad Pontifi-
cia Comillas in the same period. The information was collected through
the institutional databases of the two universities?, obtaining data on all
the students enrolled in the period considered. Subsequently, the data
were cleaned, eliminating incomplete records, i.e. those for which no
information was available on any of the variables required for the model.
The study was carried out on all the students for whom complete infor-
mation was available.

As seen in Table I, there are certain differences between the two
groups of students, both in the percentage of women and in the percent-
age of students from the science major in advanced secondary education.
Differences can also be seen in the university entrance marks and in the

3The initial sample consisted of a significantly larger number of students (see Annex 1), but many of
them were eliminated from the study because there was no information available on the major studied
at high school. The same happens in the sample from Universidad Pontificia Comillas, since there is
no information on the high school major prior to the 2012/2013 academic year.

4 Integrated Institutional Data System (Sistema Integrado de Datos Institucionales—SIDI) of the
Universidad Complutense de Madrid (UCM), and General Secretary's Office of the Universidad
Pontificia Comillas.
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average marks in Business Mathematics I and II. Among other factors,
this is due to a high percentage of students who do not take the first
exam sitting at the first university (students who have been assigned a
mark of zero). However, in the case of the second university, we hardly
found any students that did not sit the exam. This induces a notable bias
in the average mark, and is one of the main causes of the aforementioned
difference in marks, in addition to, possibly, the different percentage of
students from the science major. At any event, given that the objective is
not to make a comparison of performance between the two universities,
we will not delve further into this particular aspect, which furthermore
presents considerable complexity.

TABLE I. Sample used in the analysis

Sample % % science EvAU: Maths I: Maths II:
size female major average average average
mark (sd) | mark (sd) | mark (sd)

U. Complutense

o 873 43.99% 19.36% | 7.02(0.77) | 275 (255) | 383 (3.02)
V. Pontificia 822 50.24% 3187% | 771085 |533(194) | 573 (176)
Comillas

Source: Compiled by author.

Procedure

The R programming environment (R Core Team, 2020) was used for data
processing and model building, employing the packages Imtest (Zeileis
and Hothorn, 2002), lubridate (Grolemund and Wickham, 2011), Ife
(Gaure, 2013), NbClust (Charrad et al., 2014), ggplot2 (Wickham, 2016),
car (Fox and Weisberg, 2019), RCurl (Lang and CRAN team, 2019), caret
(Kuhn, 2020), gplots (Warnes et al., 2020), dplyr (Wickham et al., 2022)
and NeuralSens (Pizarroso et al., 2022).

In both samples, a linear regression model was adjusted, using the aver-
age mark in Business Mathematics I and II as a dependent variable, and
the major taken at high school, the gender of the student, and his or her
university entrance exam score (EVAU) as independent variables, the latter

Revista de Educacion, 402. October-December 2023, pp. 109-132
Received: 15-10-2022  Accepted: 30-05-2023

115



116

Arroyo-Barrigtiete, |.L, Carabias Lépez, S., Herndndez, A., Segura, M. EFFECT OF ADVANCED HIGH SCHOOL MAJOR ON
MATHEMATICAL PERFORMANCE AT UNIVERSITY A COMPARATIVE STUDY IN BUSINESS ADMINISTRATION DEGREES

being the equivalent of the SAT in the United States, since it is the score
used in the university admission process. Due to problems of heterosce-
dasticity, robust estimations have been used, the absence of multicollinear-
ity problems has been verified, and standardized variables have been used.

To confirm the functional specification validity, neural network mod-
els have also been adjusted using the same variables. Historically, neural
network models were not suitable for the development of explanatory
models due to their black-box nature. That is, they offered good predic-
tions, in many cases better than those of more conventional econometric
models, but it was not possible to interpret them, since the effect of each
variable was unknown. However, several recent studies have solved this
problem. Specifically, the development of Pizarroso et al. (2022), based
on the NeuralSens algorithm, allows their interpretation in a very simple
manner, since the slope of each variable is obtained, which would be the
equivalent of the beta in a regression model. The nuance is that, unlike
regression models, where the slope of each variable is unique (a single
beta), in neural networks a slope is obtained for each piece of data. This
implies that each variable will have a distribution of slopes. In the absence
of non-linear effects, the distribution will be very narrow and its mean
value will coincide exactly with the beta obtained in a regression model.
The main advantage of using neural networks over regression models is
that they do not require an a priori functional specification, and any non-
linear effects in the data will be automatically identified by the network,
without the need for the researcher to explicitly formulate them. Thus, if
the results of the neural network coincide with those of the regression
model, the functional specification of the second model would be con-
firmed to be correct. In the event of discrepancies, the regression model
would be wrongly specified and would need to be modified, probably to
include some non-linear effects not initially formulated.

The results section includes the three indicators proposed by Pizarroso
et al. (2022) to interpret the results of a neural network: mean sensitivity,
sensitivity standard deviation and mean squared sensitivity. As already
indicated, in a neural network a sensitivity or slope is obtained for each
piece of data, which is equivalent to a beta in a regression model, so that
a given variable has as many betas as data in the sample. In other words,
instead of obtaining a value for the slope of each variable, we obtain a den-
sity function, which in the absence of non-linear relationships will have a
mean sensitivity equal to the slope of the regression model. The presence
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of distributions with several modes or high dispersion (high values of
sensitivity standard deviation) are clear indicators of the presence of non-
linear effects or interactions. If detected, they would force the functional
specification of the regression model to be modified®. Finally, the value
of the mean squared sensitivity is the metric proposed by the authors to
determine the relative importance of each of the predictors.

The main problem of neural networks is their propensity to overfitting,
which is why taking certain precautions in the process of selecting their
hyperparameters (number of neurons in the hidden layer and penalty or
decay) is essential. In this study, we have opted for the net method, i.e.
adjusting all the penalty combinations between 107 and 102, and between
1 and 10 neurons in the hidden layer. In other words, 60 different neural
networks have been adjusted, selecting the one with the lowest root mean
square error (RMSE) as optimal. As a precaution, the 10-folds cross-vali-
dation procedure was applied in all cases to avoid over-fitting problems.

Finally, this analysis has been complemented with an equivalent one
for the subject of Business Statistics, which, in addition to being the most
similar subject in terms of content among all the basic-training subjects,
presents the worst results (Jlower mean) of all the subjects except for
Business Mathematics I and II (see Annex 1).

Results

Universidad Complutense de Madrid

The regression model obtained for the Universidad Complutense de
Madrid students presents an R? of 0.18, and the three predictors have a
positive and significant effect (alpha = 0.01). It can be seen that the major
taken at high school has a considerable impact (see the left-hand side of
Table II).

>The detection of these effects is very important since previous research has detected non-linear effects
or interactions in mathematics performance. Thus, for example, the work of Arroyo-Barrigiiete et al.
(2020b) identified that among the students of BA-Law double degree, there was a group of students
(around 30%), with a strong bias towards law, who used a rote learning approach to mathematics.
This translated into an absence of correlation between performance in mathematics subjects, i.e. their
performance in Mathematics II was not related to that obtained in Mathematics I, while, for the rest of
the students the correlation was logically very strong. This type of possible interaction, which a priori
are not easy to identify, are precisely those that the neural network model would allow us to detect.
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As far as the neural network® is concerned (see the right-hand side of
Table II), it does not seem to have detected non-linear effects or interac-
tions, since the distributions are relatively narrow (Sensitivity std. devia-
tion small, as shown in Table II) and unimodal (see bottom part of Figure
I’). In fact, the coefficients estimated by the regression model are virtu-
ally identical to the mean sensitivity values obtained with the neural
network (“Coef.” and “Mean sensitivity” columns in Table II). This is
an indicator of the adequacy of the functional specification used in the
regression model.

TABLE I, Estimates obtained by the regression model and the neural network for students at the
Universidad Complutense de Madrid (average mark in Business Mathematics | and Il)

Regression model (OLS) Neural network (NeuralSens)
Coef. sd p-value Mean Sensitivity sd | Mean sq.
sensitivity sensitivity
Constant -0.25 0.05 8.6 E-8
Gender (Female=1) 0.32 0.06 10 E-6 0.32 0.03 0.32
EvAU 0.28 0.03 <2E-16 0.29 0.02 0.29
High school major 0.54 0.08 2.0 E-10 0.56 0.05 0.56
(Science=1)

Source: Compiled by author.

The consistency of both models confirms the importance of the vari-
able under study: the high school major has a considerable effect on per-
formance in Business Mathematics I and II, so that those students who
take the science major have a significantly higher performance than their
peers that take the social sciences major.

®The optimal neural network identified presents a 3-1-1 architecture, with a decay of 10*. The fact
that we only find one neuron in the hidden layer is already a first indication that there are probably
no complex non-linear effects.

7 Figure 1 shows the results of the neural network sensitivity analysis performed with NeuralSens.
It is divided into three parts: the lower window shows the distribution of the slopes (sensitivity) of
each variable; in the middle window we find the mean squared sensitivity for each variable, which, as
already indicated, allows us to determine the relative importance of each of the predictors; the upper
part shows the mean sensitivity and the sensitivity standard deviation of each variable, which are
precisely the values shown in Table II.
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FIGURE I. Neural network results, including the metrics proposed by Pizarroso et al. (2022), for
Universidad Complutense de Madrid (average mark in Business Mathematics | and Il)
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Source: Compiled by author.

In order to assess whether this effect extends to other related subjects,
the analysis has been reproduced with the subject of Business Statistics,
which is also taught during the first year and forms part of the “Basic
Training” subjects which, after the two mathematics subjects, presents
the worst results (lower mean) of all the subjects (see Annex 1). Given
the focus of mathematics in the social sciences major, which has a greater
content in statistics, it would be expected that students from this major
would perform significantly better in this subject.

The results obtained are shown in Table III: on the left-hand side, the
regression model, which obtains an R* of 0.08; on the right-hand side,
the neural network (3-1-1 with a decay of 0.01). Once again, both models
are consistent, since the coefficients estimated by the regression model
are practically identical to the mean sensitivity values obtained with the
neural network. The results indicate that there are no differences (at a 1%
significance level) between students from the science and social sciences
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major. However, at a significance level of 5%, there would be differences
in favour of students from the science major. This result is even more
striking than that obtained in the case of Business Mathematics I and II
since, as already indicated, the social science major has a significantly
higher statistics content than the science major.

TABLE Il Estimates obtained by the regression model and the neural network for students from
the Universidad Complutense de Madrid (mark in Business Statistics)

Regression model (OLS) Neural network (NeuralSens)
Coef. sd p-value Mean Sensitivity sd | Mean sq.
sensitivity sensitivity
Constant -0.20 0.05 27 E-5
Gender (Female=1) 0.38 0.07 26 E-8 0.38 0.16 0.41
EvVAU 0.17 0.03 9.5E-7 0.19 0.08 0.21
High school major 0.19 0.08 25E2 0.20 0.08 0.22
(Science=1)

Source: Compiled by author:

Universidad Pontificia Comillas

The regression model obtained for the Universidad Pontificia Comillas
students (left-hand side of Table IV) has an R? of 0.26, somewhat higher than
in the previous sample, and the three predictors also have a positive and
significant effect (alpha = 0.01). The optimal neural network identified (right-
hand side of Table IV) presents a 3-1-1 architecture, with a decay of 0.01,
somewhat lower than in the case of the Universidad Complutense de Madrid.
It should be noted that the standard deviations of the sensitivities (Sensitiv-
ity sd) identified by NeuralSens are somewhat higher than in the case of the
Universidad Complutense de Madrid, as can be seen in both Table IV and
Figure II. This points to the possible existence of some non-linear effects in
the EVAU and high school major variables®, albeit not too pronounced.

81t might be appropriate to include a quadratic term for EVAU in the regression model. However, for
the sake of comparability with the model of the Universidad Complutense de Madrid, it has been
decided not to do so.
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TABLE IV. Estimates obtained by the regression model and the neural network for students at
Universidad Pontificia Comillas (average mark in Business Mathematics | and 1)

Regression model (OLS) Neural network (NeuralSens)
Coef. sd p-value Mean Sensitivity sd | Mean sq.
sensitivity sensitivity
Constant -0.27 | 0.05 74E-8
Gender (Female=1) 0.19 0.06 18 E-3 0.19 0.05 0.19
EvAU 0.46 0.03 <2E-16 0.47 0.11 0.49
High school major 0.56 0.07 | 299E-16 0.52 0.13 0.54
(Science=1)

Source: Compiled by author.

FIGURE II. Neural network results, including the metrics proposed by Pizarroso et dl. (2022), for
Universidad Pontificia Comillas students (average mark in Business Mathematics | and Il
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In this case, the coefficients estimated by the regression model are
again very similar to the mean values obtained with the neural net-
work (Mean sensitivity column in Table IV). It is confirmed that, in
this sample, the major taken in high school again has a considerable
effect on performance in Business Mathematics I and II, with students
from the science major performing better than those taking social
sciences.

Reproducing this analysis for the subject of Business Statistics, we
obtain the results shown in Table V (regression with an R? of 0.26 and
a neural network of 3-1-1 with a decay of 0.01). We should indicate that
although this exercise has been carried out for the purpose of com-
pleteness, in this case the comparison with the results obtained at the
Universidad Complutense de Madrid is not appropriate for two reasons:
at the Universidad Pontificia Comillas this subject is taken in the second
year of the degree, which incorporates an uncontrolled effect due to
the different maturity of the students, and this subject was incorporated
into the curriculum in the 2015/2016 academic year, so the sample is
somewhat reduced since there are no data for previous years, losing
428 records. At any event, the results of both causal models are, again,
virtually identical to each other, and it is observed that the only relevant
variable is the EvAU mark.

TABLE V. Estimates obtained by the regression model and the neural network for students at
Universidad Pontificia Comillas (mark in Business Statistics)

Regression model (OLS) Neural network (NeuralSens)
Coef. sd p-value Mean Sensitivity sd | Mean sq.
sensitivity sensitivity
Constant -0.04 0.07 0.57
Gender (Female=1) 0.00 0.09 0.96 0.00 0.00 0.00
EvAU 0.52 0.04 | <2E-16 0.52 0.07 0.52
High school major 0.12 0.10 0.21 0.10 0.01 0.10
(Science=1)

Source: Compiled by author.
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Discussion and conclusions

This work is framed within the difficulty of the transition of students
from high school to university, particularly with regard to mathematics
subjects (Gueudet, 2008, De Guzman et al., 1998). Specifically, we have
studied the effect on performance in the first year of the BA degree
caused by the major taken at high school. From the perspective of the
onto-semiotic model (Godino et al., 2007; Godino et al., 2019), the global
problem is made up of different dimensions: epistemic, cognitive, inter-
actional, ecological, affective and mediational. The epistemic dimension,
which is not the object of study in the present work, is dealt with in other
studies such as that of Contreras de la Fuente (2001), focused on the
epistemological obstacles that arise in mathematics subjects in the initial
years of university. In contrast, this research focuses on the cognitive
dimension, although the other facets may also have some influence. The
aim is to contribute to a better understanding of teaching and learning
processes through the identification of the factors that may explain the
differences in student performance and facilitate the implementation of
measures to reduce academic failure.

Two samples were taken from universities that are very different in
their ecological dimension, especially in terms of the socio-demograph-
ic profile of the students, and have a larger size than used in previous
research. The results indicate that the value of the coefficient relating the
high school major to the average mark in Business Mathematics I and II is
practically identical at both universities: 0.54/0.56 (regression model and
neural network respectively) for the Universidad Complutense de Madrid,
and 0.56/0.52 for the Universidad Pontificia Comillas. Taking into consid-
eration that we have worked with two different methodological approach-
es and two different universities, this consistency suggests that the results
are robust. The conclusion is that the major taken at high school has a
considerable impact on performance in mathematics in the first year of
the BA degree, with students in the science major performing better.

From the point of view of the educational pathway (interactional
dimension), it is surprising that students who have taken the recom-
mended major to study Business Administration (social sciences) are at
a disadvantage compared with those who opted for a non-recommended
major (sciences). This effect extends to other related subjects, such as
Business Statistics, a subject in which there is surprisingly no difference

Revista de Educacion, 402. October-December 2023, pp. 109-132
Received: 15-10-2022  Accepted: 30-05-2023

123



124

Arroyo-Barrigtiete, |.L, Carabias Lépez, S., Herndndez, A., Segura, M. EFFECT OF ADVANCED HIGH SCHOOL MAJOR ON
MATHEMATICAL PERFORMANCE AT UNIVERSITY A COMPARATIVE STUDY IN BUSINESS ADMINISTRATION DEGREES

between the two groups, despite the fact that the statistical workload is
greater in the social sciences major. Given that the risk of academic fail-
ure is precisely concentrated in these subjects, these results invite reflec-
tion on the design of high school curricula. However, it should not be
taken for granted that university programmes are not in need of revision
(Ellerton and Clements, 1998).

In the cognitive dimension, a possible explanation of the result, sup-
ported by Skemp's (1976) approach, is that mathematics in the social sci-
ence major has an instrumental focus, while mathematics in the science
major achieves a greater relational understanding. Using the terminology
of constructivist theory, relational understanding facilitates learning out-
comes already achieved to scaffold new learning objectives. In this way,
the zone of proximal development (Vygotsky, 1996) is expanded, so that
they can be expected to understand new concepts more efficiently and
achieve better results. It can be understood that an indicator of relational
understanding is that there is a correlation between the student's results
in one subject and those on which it is based (Gimenez et al., 2021).
Therefore, in order to evaluate at least indirectly the plausibility of this
explanation, in Annex II we have performed an exercise by estimating
the regression models of the mark in Mathematics II against the mark
in Mathematics I, and incorporating the mark in EvAU and gender as
control variables. For students from the science major, the coefficient
associated with the mark in Mathematics I is 0.61 and 0.56 (Universidad
Complutense de Madrid and Universidad Pontificia Comillas respective-
ly). In the case of students taking social sciences, this coefficient is lower,
0.43 and 0.44 respectively. This seems to confirm the hypothesis that
students taking the science major have a better relational understanding
in mathematics, and perhaps this is one of the factors that explains their
higher performance in the first year of the degree.

The difficulties in learning mathematics in the first year of university
may also stem from the affective dimension and its interaction with the
cognitive facet (Gémez-Chacon, 2009). A second possible explanation for
the results of this work, compatible with the first, is that the motivations
and skills that led students to choose their high school major are related
to their skills and attitudes towards abstract thinking and, consequently, to
their performance in mathematics subjects. The results of Corrales Serrano
(2020) support this explanation to some extent, since the personal percep-
tion of abilities and aptitudes appear as the third most important criterion
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for students to select their high school major (after two internal criteria on
the valuation of the profession which it will give them access to).

From the point of view of teaching practice, the results of this work
have two implications. Firstly, and with regard to the approach and con-
tent of mathematics during high school, it would be necessary to reflect
on the social sciences major. It is interesting that students taking this
major, which in general is the one recommended for BA studies, obtain
worse results than those who took a major recommended for other
degrees. Therefore, it seems appropriate to review the focus and content
of mathematics in this major, seeking greater alignment with the require-
ments and needs of the related degrees. Secondly, we can reflect on
teaching practice in the first year of university. As indicated, the theory
of didactic suitability presented in Godino et al. (2021) facilitates the
identification of criteria that contribute to good teaching practices. In the
cognitive dimension, it highlights that the instructional process supports
students according to their individual differences in prior knowledge and
learning styles as a criterion of suitability. Therefore, better knowledge of
the factors that generate differences among students facilitates compli-
ance with this criterion. As has been shown in this work, the major taken
at high school is one of these factors, the impact of which is consider-
able. Consequently, it seems necessary to rethink the didactic strategies
in mathematics used during the first year of university. Perhaps it would
be appropriate to consider the characteristics and learning style of stu-
dents taking the social sciences major, adapting the teaching methodol-
ogy to them.

Limitations and future lines of research

This study has two main limitations. Firstly, the study was carried out
on a single degree programme. Given that the main objective of this
research was to perform a comparative analysis between two universi-
ties, it is difficult to find degrees that are sufficiently similar for such a
comparison to be suitably made. Even in the case studied in this paper,
the analysis of the subject Business Statistics presents the problem that it
is taught in different years (first year at the Universidad Complutense de
Madrid and second year at the Universidad Pontificia Comillas), which
prevents direct comparison, as mentioned above. In this regard, as a
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future line of research, it is proposed to extend the analysis to other
degrees, such as psychology or social work, degrees that are currently
offered at the two universities analyzed and that include quantitative
subjects in their curricula.

A second limitation is the number of universities compared. It would
be desirable to extend the study to more universities, particularly in
other Spanish provinces, in order to achieve a broader comparison. In
this regard, it would be particularly relevant to replicate the work, using
more recent samples, in those faculties in which discrepant results with
those obtained in this work have been obtained, as is the case of the
University of Las Palmas de Gran Canaria (Davila et al., 2015).

Finally, it is proposed as a future line of research to study the evolu-
tion throughout the degree in other quantitative subjects, such as Econo-
metrics and Financial Mathematics. It would be of interest to check
whether the advantage that students from the science major have in the
mathematical subjects in the first year is maintained or disappears in
mathematical subjects in later years. The results obtained for the case of
Business Statistics seem to indicate that this advantage tends to disap-
pear: at the Universidad Complutense de Madrid, where it is taken in
the first year, there are differences at a significance level of 5%, while at
the Universidad Pontificia Comillas, where it is taken in the second year,
there are none. However, precisely because it is not a homogeneous
comparison, this conclusion is merely indicative. It would be necessary
to carry out a more in-depth study that would allow a realistic compari-
son both within each center and between different centers.
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Annex 1: cluster analysis at Universidad Complutense de Madrid

In order to verify the importance of Mathematics I and II in the first-year
subjects, a sample of 3,279 students of the BA degree at the Universidad
Complutense de Madrid was taken as a starting point. We have considered
the cohorts from the academic year 2009/2010 (the year in which the cur-
rent study plan came into force) until 2021/2022. A large number of records
do not have information on the high school major, whether sciences or
social sciences, which is why they could not be used in the main analysis.
However, in all of them, there is information on the mark obtained by each
student in the first exam sitting of the 10 subjects comprising the Basic Train-
ing®. The sample of 3,279 students is summarized in Table VI. Therefore, a
cluster analysis has been performed considering these marks as variables.

TABLE V1. Sample used for the cluster analysis (3,279 students on the BA degree at the
Universidad Complutense de Madrid): average mark in each subject

Financial Fundamentals Fundamentals Company Law Introduction to
Accounting | of Business of Financial Economics
Administration | Administration
433 5.21 3.70 5.29 4.34
Microeconomics | Business Business Business Economic
Mathematics | Mathematics Il | Statistics | History
3.95 2.83 324 3.70 453

The Euclidean distance and Ward's linkage method were chosen. The
grouping by subjects (vertical interpretation of Figure III), points to three
different clusters, one of which is comprised of Business Mathematics I
and II. The first cluster, made up of Company Law, Economic History,
Introduction to Economics, and Fundamentals of Business Administration,
seems to be made up of subjects of comprehension with a certain rote
learning nature, whose quantitative weight is reduced or null. The second
cluster is made up of Business Statistics I, Microeconomics, Fundamentals
of Financial Administration, and Financial Accounting I, subjects of a quan-
titative nature, although not purely mathematical. The last cluster includes
Business Mathematics I and II. Analysis of the average marks in each of

® Non-attendance at the exam sitting equates to a mark of 0 for the subject.
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these groups confirms considerable differences, as shown in Table VII: the
average mark in Business Mathematics I and II is not only significantly

lower than in other clusters, but the distribution is markedly different.

FIGURE Ill. Heatmap for the 10 Basic-Training subjects at Universidad Complutense de Madrid
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TABLE VII. Main statistics for the average mark in each cluster identified at Universidad

Complutense de Madrid

Cluster 1: compre- Cluster 2: quantitative Cluster 3: Business
hension subjects subjects Mathematics | and 11

First quartile 3.75 2.20 0.65
Median 4.98 4.05 2.75
Mean 4.84 392 3.04
Third 6.18 5.63 5.00
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Annex 2: relationship of performance in Business Mathematics | and I

Table VIII shows the results of the regression model using the mark in
Mathematics II as the dependent variable and the result in Mathematics I
as the independent variable, including gender and the EvAU mark as con-
trol variables. In this case, we have considered the sample of students from
the Universidad Complutense de Madrid, split into two groups: students
from the social sciences major and students who took the science major.
Table IX is identical except considering the sample of students from the
Universidad Pontificia Comillas. As with the previous models, the effect of
the high school major is remarkably similar in both samples. It is observed
that, in the case of students from the science major, the effect of the mark
in Mathematics I is higher than for students from the social sciences. This
seems to confirm, at least indirectly, the hypothesis that students from the
science major have a better relational understanding of mathematics.

TABLE VIII. Regression model for the variable Mathematics Il (Universidad Complutense de
Madrid), distinguishing by high school major

High school major: High school major:
sciences (R? = 0.45) social sciences (R? = 0.27)
Coef. sd p-value Coef. sd p-value
Constant -0.15 0.07 35E2 -0.08 0.04 8.0 E-2
Gender (Female=1) 0.45 0.13 49 E-4 0.17 0.07 12E2
EvAU 0.00 0.06 9.6 E-1 0.13 0.03 28 E-4
Mark Mathematics | 0.61 0.06 <2E-16 0.44 0.03 <2E-16

TABLE IX Regression model for the variable Mathematics Il (Universidad Pontificia Comillas),
distinguishing by high school major

High school major: High school major:
sciences (R? = 0.39) social sciences (R? = 0.36)
Coef. sd p-value Coef. sd p-value
Constant -0.01 0.07 8.6 E-1 -0.07 0.05 17 E-1
Gender (Female=1) 0.03 0.10 7.9 EA1 0.14 0.07 5.8 E-2
EvAU 0.13 0.05 15E-2 0.24 0.04 18E-8
Mark Mathematics | 0.56 0.07 14 EA15 0.43 0.04 <2E-16
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Abstract

Modern universities have the task of transferring skills, knowledge and val-
ues, that serves the students to engage with societal and environment chal-
lenges. This research aims to examine the research landscape in the field of
university-community engagement. Methodology: A longitudinal descriptive
bibliometric examination of the scientific literature published during the period
2017-2021, was applied. Data were obtained through the search in the Scopus
and Web of Science databases, using the PRISMA declaration for systematic
reviews. Bibliometric indicators were calculated to describe the production, dis-
persion, distribution and growth of the articles. Through bibliometric mapping,
the co-occurrence networks of the most used terms and citations were explored.
A thematic analysis was also performed using the categorization scheme of
Callon et al. (1991). To analyze the data, the Bibliometrix R package and the
Biblioshiny application were used, and the VOSviewer software were used to
visualize the outputs of the network analysis. Results: There were 404 articles,
which received 431 citations, mostly from the United States of America (277),
with an average of 8 citations per document. The annual growth of the literature
was 29%, with an exponential adjustment trend (R2= .93). Most of the authors
published only one article (93%), mostly in the areas of education and health.
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Eight thematic clusters were found, distributed into motors, basics, niche and
emerging topics. Conclusions: The study confirms a growing scientific produc-
tion on community engagement, which is concentrated in few journals and
numerous authors. Various topics are denoted (such as community engage-
ment and development, service learning, and community-based participatory
research) that have relevant implications for universities, higher education insti-
tutions and policymakers.

Keywords: community engagement, bibliometric analysis, university, Scopus,
Web of Science.

Resumen

Las universidades modernas tienen la tarea de transferir habilidades, cono-
cimientos y valores que permitan al estudiantado lograr un mayor compromiso
con los desafios de la sociedad y el medio ambiente. Esta investigacion tiene
como objetivo analizar el panorama investigativo del vinculo universidad-comu-
nidad (community engagement). Metodologia: Se aplicé un examen biblio-
métrico descriptivo longitudinal de la literatura cientifica publicada durante el
periodo 2005-2021. Los datos fueron obtenidos mediante la busqueda en las
bases de datos Scopus'y Web of Science, empleando la declaracion PRISMA para
revisiones sistematicas. Se calcularon indicadores bibliométricos para describir la
produccion, dispersion, distribucion y crecimiento de los articulos. A través del
mapeo bibliométrico, se exploraron las redes de coocurrencia de los términos
claves mas utilizados. También se realizé un examen tematico mediante el esque-
ma de categorizacion de Callon et al. (1991). Para analizar los datos se utilizo el
paquete Bibliometrix R y la aplicacion Biblioshiny vy, para la visualizacion de las
salidas del analisis de red se usé el programa VOSviewer. Resultados: Hubo 404
articulos, que fueron publicados en 262 revistas, provenientes mayormente de
Estados Unidos (277), con un promedio de 8 citas por documento. El crecimien-
to anual de la literatura fue de 29%, con una tendencia de ajuste exponencial
(R*= .93). La mayoria de los autores publicé solo un articulo (93%) en las areas
de educacion y salud. Se hallaron 8 clusteres tematicos distribuidos en tépicos
motores, basicos, de nicho y emergentes. Conclusiones: El estudio confirma una
produccion cientifica creciente sobre community engagement, que se concentra
en pocas revistas y numerosos autores. Se denotan diversos topicos (como el
compromiso y desarrollo comunitario, el aprendizaje-servicio y la investigacion
participativa basada en la comunidad) que tienen implicaciones relevantes para
universidades, instituciones de educacion superior y responsables de politicas
publicas.

Palabras clave: community engagement, analisis bibliométrico, universidad,
Scopus, Web of Science.
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Introduction

There is a growing demand for the review and reform of educational cur-
ricula in higher education, with the purpose of moving towards a more
globalized and integral formation, according with the challenges inher-
ent to the sustainable development of humanity (Chen, 2021; Zapp &
Lerch, 2020). Thus, higher education institutions (HEIs) have the task of
transferring skills, knowledge, and values that allow students and future
professionals to achieve a significant link with social and environmental
needs (Robertson, 2021).

In the academic context, community engagement (CE) seeks to estab-
lish a sustainable, holistic, and reciprocal relationship between academia
and the community (Sheila et al., 2021). This relationship is materialized
through the execution of relevant research projects for community stake-
holders (Machimana et al., 2021) and active learning activities that encour-
age student engagement with diverse communities (Bidandi et al., 2021).
In this regard, universities have the potential to contribute to the develop-
ment of social (relational) capital through actions of creation and knowl-
edge transfer in the different disciplinary fields in which they operate
(Breznitz & Feldman, 2012; Johnston & Lane, 2018). Specially, considering
that the notion of “engaged university” has been distinguished as a plau-
sible model for higher education (Dougnac, 2016; Johnston et al., 2021).

Despite the transversal recognition of the importance of CE, its devel-
opment in the university activity is still incipient (Bidandi et al., 2021)
and its relevance, as a research topic, is recent. This provides the oppor-
tunity to build a broad and detailed overview of academic research on
CE that synthesizes the state of the art, trends over time, key topics, and
future trends in this area.

Bibliometric analysis, on the other hand, is a method for studying
large volumes of scientific data based on semantic units such as key-
words, and production units such as countries, institutions, journals, and
authors (Aria & Cuccurullo, 2017; Donthu et al., 2021). In addition, it has
the potential to define relevant trends and themes (both primary and
emerging) through the application of scientific mapping techniques, pro-
viding a general view of the field of study (Callon et al., 1991).

This article aims to analyze the research landscape on the study of
community engagement in universities, based on the bibliometric review
of the two leading bibliographic databases in the world: Web of Science
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(WoS) and Scopus (Zhu & Liu, 2020). The analysis horizon includes the
last 17 years (2005-2021), a period in which a continuous production of
scientific research on the subject is observed. In this way, it is expected to
contribute to the understanding of the university-community engagement
phenomenon with bibliometric evidence; a prominent topic, but charac-
terized by heterogeneity in its conceptualization and territorial theoreti-
cal development (Compagnucci & Spigarelli, 2020; Dougnac, 2016).

Literature review

Community engagement is a collaborative work process with a group or
groups of people to meet their needs or improve their well-being (Levin
et al., 2021). According to Johnston and Lane (2018), this process is inti-
mately linked to the concept of relational capital, a fundamental resource
for the functioning of a democratic society.

In this line, universities CE is a topic that is gaining global relevance
(Groark & McCall, 2018). It is understood as a process that brings togeth-
er actors from civic associations and non-profit organizations, public
institutions, private organizations, and universities, to form sustainable
relationships aimed at improving the collective well-being of community
stakeholders through collaborative actions and programs. Examples of
such actions include project-based learning, service-learning, and applied
research on socially relevant topics (Unger & Polt, 2017).

For this reason, it is argued that the systematic application of CE actions
by universities strengthens their social responsibility since, by addressing
the local and regional concerns of the territory, institutions manifest their
commitment to the sustainable development of a country. Likewise, CE con-
tributes to improving students' academic, social and employability skills,
through active learning strategies (Bhatnagar et al., 2020; Mbah et al., 2021).

Although there is no global consensus on what are the basic dimen-
sions that determine the university-community link, it is important to
note that the United Nations Children's Fund (UNICEF) established 16
minimum quality indicators that serve as benchmarks to guide the devel-
opment of CE programs and actions in humanitarian contexts (Figure
D. Other reference frameworks for CE have also been proposed, mainly
in the health area, which share elements with the model proposed by
UNICEF (Lavery et al., 2010; McNaughton & Duong, 2014; UNICEF, 2020).
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FIGURE I. UNICEF minimum quality standards for community engagement
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Regarding higher education and university management, different
studies have systematized and analyzed topics such as university-indus-
try collaboration and entrepreneurial universities (Forliano et al., 2021;
Skute et al., 2019; Zavale & Langa, 2018). The article by Compagnucci
and Spigarelli (2020) stands out by examining the concept of the third
university mission (contribution to the community and territories) and
concluding that the university-community engagement must necessar-
ily be interpreted as a bidirectional and dialogic process with the com-
munities. Additionally, the authors highlight the high heterogeneity
existing in the concepts involved, the interpretation of their function,
the way in which they can be addressed, and the impacts they can
generate.

On the other hand, the theoretical proposal of Bender (2008) recog-
nizes three general roles of higher education institutions (teaching and
learning, research, and community service) that are connected through
interaction interfaces and incorporate the community as a preponderant
factor, conforming a model that defines general CE strategies consistent
with the functions of HEIs (Figure ID).
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FIGURE II. Theoretical model of CE in higher education
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In this sense, it is relevant to mention that the concept of Community
Engagement involves the processes of linking organizations with com-
munities, community participation in activities of general interest, and
institutional commitment to the sustainable development of the commu-
nity and territory (Richardson et al., 2021).

Moreover, some articles have explored the CE research field through
bibliometric analysis, although mostly limited to the health area. Overall,
all of these studies highlight the importance of joint working between
public institutions, leaders, and community members towards a goal of
common interest. For example, Yuan et al. (2021) examined, through
bibliometric mapping techniques on the Web of Science, the literature
on CE in public health. Gilmore et al. (2020) and Osborne et al. (2021)
reviewed the field of CE in relation to strategies for preventing infectious
diseases. Among the databases consulted by these authors are the Web of
Science (Osborne et al., 2021) and Scopus (Gilmore et al., 2020). On the
other hand, Ryan et al. (2020) explored, in Web of Science, Scopus, and
other directories, the linkage of institutions with the community for natu-
ral disaster preparedness. In this way, this study provides updated and
significant information on CE from a different and underexplored area,
university education, based on the review of Web of Science and Scopus
repositories, platforms widely highlighted for their visibility, scope, and
international recognition.
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Method

The methodological process was based on the standardized workflow
proposed by Zupic and Cater (2015), which establishes a procedure of
five sequential phases: study design, data collection, data analysis, data
visualization, and data interpretation.

The study design is based on a quantitative approach, descriptive type
and longitudinal scope. To measure the current state of the field of study on
CE and its development over time, a bibliometric analysis and network map-
ping of the literature published during the period 2005-2021 was applied.

Data was collected by searching the two most recognized bibliograph-
ic databases worldwide, WoS and Scopus (Zhu & Liu, 2020), using the
PRISMA statement for systematic reviews (Moher et al., 2009). In phase 1
involved the search for articles took place; in phase 2 duplicate publica-
tions were removed; and in phase 3, articles that did not meet the inclu-
sion criteria were discarded. Article eligibility parameters were decided
in phase 4, focusing on the premise that they were documents written
in English that dealt with the university CE. The review in WoS yielded
158 documents, while Scopus yielded 558. The search was conducted on
August 5™ 2022. Both datasets were merged using a script written in R lan-
guage, leaving the final database composed of 404 documents (Figure IID).

FIGURE Il Study selection flow according to the PRISMA Declaration
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Source: Compiled by author:
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The search and selection strategy were carried out through the application
of Boolean terms (“university” OR “community engagement”) AND (“com-
munity engagement” OR “community participation” OR “community involve-
ment” OR “community consultation”), using titles and keywords. This is in
line with the work developed by Yuan et al. (2021). The option to incorporate
only studies in English is based on the difficulty of articulating an accurate
translation of the Anglo-Saxon concept engagement (Dougnac, 20106).

The inclusion criteria used were: 1) empirical studies published in scien-
tific journals; 2) scientific articles that were in their final publication stage;
3) articles published from January 1, 2005 to December 31, 2021 (inclusive);
and 4) studies focused on investigating university-community engagement.

For the analysis of collected data, a compilation of bibliometric tech-
niques and network mapping was applied (Cobo et al., 2011; Munoz-
Leiva et al., 2012). Indicators describing the production, dispersion,
distribution, and evolution of articles were calculated. Furthermore, the
growth of scientific literature (Price's law), the concentration of authors
(Lotka's law), and the Bradford model were calculated.

Moreover, through bibliometric mapping, the co-occurrence networks
of the most used terms were explored, and an analysis of keyword
trends and a thematic examination were carried out using the categori-
zation scheme of Callon et al. (1991). This algorithm, by estimating the
parameters of centrality (degree of interaction of the network with other
networks) and density (strength of internal associations of a group),
categorizes research themes into four dimensions: motor themes (high
centrality and density), basic themes (high centrality and low density),
niche themes (low centrality and high density), and emerging or declin-
ing themes (low centrality and density).

Finally, it should be noted that Bibliometrix package and Biblioshiny
app, both developed by Aria and Cuccurullo (2017), were used to analyze
the data. While for the visualization of the bibliometric networks maps
the VOSviewer program was used.

Results

Sample characterization

In total, 404 documents from 262 journals were retrieved. The annual
growth rate was 28.9%, with an average of 8 citations per article. A total
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of 1,582 automatically-generated keywords (Keyword Plus) and 1,158
author keywords were identified. Additionally, 1,424 authors contributed
to the field of CE, with 69 of them being single-author document authors.
The average number of co-authors per document was 3.8, and the inter-
national co-authorship rate was 5% (Table I).

TABLE I. Sample characterization

Dimension Descriptor Result
Scientific production Timespan 2005:2021
Sources (Journals, Books, etc.) 262
Annual Growth Rate % 28.89
Documents Total documents 404
Document Average Age (years) 5.03
Average citations per document 8.015
Keywords Plus (ID)) 1,582
Author's Keywords (DE) 1,158
Authors Authors 1,424
Authors of single-authored documents 69
Collaboration Single-authored documents 72
Co-Authors per documents 3.83
International co-authorships (%) 4.95

Source: Compiled by author:

Temporal evolution and size of literature

The scientific production during the period 2005-2021 showed a positive
trend, with an average annual growth of 29% (Figure IV).

The linear fit of the time series revealed an increase of four articles
per year (B= 3.93, R?>= .89). Moreover, it is possible to confirm that the
temporal evolution of scientific production mainly adheres to an expo-
nential model (= 0.23, R*= .93), fulfilling the postulates of Price's Law of
exponential growth of literature (Table ID).
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FIGURE IV. Evolution of scientific production on CE, period 2005-2021
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Source: Compiled by author.

TABLE II. Linear and exponential estimation of scientific production growth

Equation R? F Significance | Constant B
Linear .888 118.53 .000%#* -11.60 3.929
Exponential 925 184.37 .000%¥* 173 0.232

Note: y = Number of publications; x = Time periods (1-17), *#*p< .001.
Source: Compiled by author.

Analysis of the geographic distribution

Figure V shows that the countries with the highest scientific production
were, in decreasing order, the United States of America (277 articles),
South Africa (68), Australia (49), Canada (34) and the United Kingdom
(19). These results confirm the undisputed leadership of the United
States, which would be explained by its territorial extension, which hosts
important institutions, centers, and research groups recognized world-
wide, as well as by the language in which they publish (English).
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FIGURE V. Geographic distribution of scientific production
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Institutional analysis

In the ranking of the 10 most productive institutions, the dominance of
American (6) and South African (3) universities stands out, with a total
of 57 and 20 publications, respectively. The most relevant institution was
Johns Hopkins University School of Medicine (14), followed by the Univer-
sity of California (13) and the University of North Carolina (9) (Table III).

TABLE IIl. Top ten most productive institutions

Ranking | Institution Country Publications
1 Johns Hopkins University School of Medicine USA 14
2 University of California USA 13
3 University of North Carolina USA 9
4 University of Pretoria South Africa 8
5 University of British Columbia Canada 8
(Continued)
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TABLE Ill. Top ten most productive institutions (Continued)

Ranking | Institution Country Publications
6 University of Washington USA 8
7 University of Wisconsin-Madison USA 7
8 Durban University of Technology South Africa 6
9 North West University South Africa 6
10 Rowan University USA 6

Source: Compiled by author:

Authors analysis

The main authors published a maximum of 4 articles each, demonstrates
the low-density present in the authorship of scientific production on
CE. The most productive researchers were Brown, Govender, Salzer, and
Weerts (Table IV).

TABLE IV. Top ten most productive authors

Ranking | Author Publications | Percentage | H-index Total Citations

Citations | per article
1 Brown, A. 4 1.0 3 43 10.8
2 Govender, |. 4 1.0 2 8 2.0
3 Salzer, M. 4 1.0 3 77 19.3
4 Weerts, D. 4 1.0 3 240 60.0
5 Brown, K. 3 0.7 3 30 10.0
[ Brusilovskiy, E. 3 0.7 2 72 24.0
7 Ebersohn, L. 3 0.7 2 13 4.3
8 Eloff, I. 3 0.7 1 6 20
9 Kruss, G. 3 0.7 2 32 10.7
10 Machimana, E. 3 0.7 1 8 2.7

Source: Compiled by author:
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The examination of author concentration, through Lotka’s Law (Lotka,
1926), confirmed the high dispersion present in the reviewed produc-
tion. Specifically, it was determined that 92.8% of authors have published
one document, 6.1% have published two articles, and only 1.1% have
published more than two articles (Figure VI).

FIGURE VL. Lotka's Law
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Source: Compiled by author.

Journals analysis

Table V shows that the journals that have published the most on CE
belong to the fields of education and health. The most relevant sources
were the Journal of Higher Education Outreach and Engagement (16),
Progress in Community Health Partnerships: Research, Education, and
Action (13), and Gerontology and Geriatrics Education (9).
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TABLE V. Top ten most productive journals

of Sociology

Ranking | Journal Publica- Per- Total H-Index | Research
tions centage | Citations domain

1 Journal of Higher 16 4.0 39 3 Education
Education Outreach
and Engagement

2 Progress in Commu- 13 32 36 3 Education
nity Health Partner-
ships: Research,
Education, And Action

3 Gerontology and 9 2.2 61 5 Education
Geriatrics Education

4 Higher Educa- 6 15 56 4 Education
tion Research &
Development

5 International Journal [ 1.5 30 2 Public, Envi-
of Environmental ronmental and
Research and Public Occupational
Health Health

6 American Journal 5 12 59 3 Public, Envi-
of Community ronmental and
Psychology Occupational

Health

7 Educational 5 1.2 3 1 Education
Leadership

8 Journal of Geography 5 12 32 4 Education
in Higher Education

9 South African Journal 5 1.2 3 1 Education
of Higher Education

10 South African Review 5 1.2 48 3 Social Sciences

Note: Total citations and H-Index (Source Local Impact), Research domain by Scimago.
Source: Compiled by author.

The analysis of productivity according to publication sources showed
a concentrated distribution. Specifically, the calculation of Bradford's
Law (Bradford, 1985) revealed a high degree of correlation (R* = .97)
that shows that most publications on CE are present in a small nucleus
of journals (Figure VII).

Revista de Educacion, 402. October-December 2023, pp. 133-166

Received: 28-08-2022  Accepted: 11-05-2023



Araya-Pizarro, S, Verelst, N. COMMUNITY ENGAGEMENT: A BIBLIOMETRIC ANALYSIS IN THE UNIVERSITY CONTEXT

FIGURE VII. Source grouping through Bradford's Law
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Publications citation analysis

The most cited article (125) was “Community Engagement and Bound-
ary-Spanning Roles at Research Universities” by Weerts and Sandma-
nn (2010). The same authors published the second most cited article,
“Building a Two-Way Street: Challenges and Opportunities for Commu-
nity Engagement at Research Universities” (Weerts & Sandmann, 2008).
Both studies explore the concept of community engagement promoted
by universities carrying out research actions. Studies by Winter et al.
(2000), “University-community engagement in Australia”, and Bender
(2008), “Exploring conceptual models for community engagement at
higher education institutions in South Africa”, analyze CE practices and
models in higher education institutions in Australia and Africa, respec-
tively. On the other hand, Pommier et al. (2020) and Salzer et al. (2014)
address methodological aspects for measuring of community engage-
ment (Table VI).
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TABLE VI. Top ten most cited articles

Ranking | Article title Author (year) Total Citations
Citations per year

1 Community Engagement and Boundary- | Weerts & 125 9.6
Spanning Roles at Research Universities. | Sandmann (2010)

2 Building a two-way street: Challenges Weerts & 104 6.9
and opportunities for community en- Sandmann (2008)
gagement at research universities.

3 The Development and Validation of the | Pommier et al. 58 193
Compassion Scale. (2020)

4 University-community engagement in Winter et al. 57 34
Australia. (2006)

5 Measuring community participation of Salzer et al. 53 59
adults with psychiatric disabilities: Reli- (2014).
ability of two modes of data collection.

6 Exploring conceptual models for com- Bender (2008) 53 35
munity engagement at higher education
institutions in South Africa.

7 Outcomes of Australian Rural Clinical Greenhill et al. 52 6.5
Schools: A Decade of Success Building (2015)
the Rural Medical Workforce Through
the Education and Training Continuum.

8 The scholarship of university-commu- Mtawa et al. 47 6.7
nity engagement: Interrogating Boyer’s (2016)
model.

9 Town-gown relationships: Exploring Bruning et al. 46 27
university-community engagement (2006)
from the perspective of community
members.

10 Benefits and challenges of incorporating | Mitchell et al. 42 7.0
citizen science into university education. | (2017)

Source: Compiled by author.

Keyword analysis

The main keywords used by the authors were: community engagement
(194), higher education (60), service learning (20), university-community
engagement (19), community-based participatory research (15), universi-
ties (12), and community participation (11) (Figure VIID).
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The bibliographic coupling analysis, according to the consulted data-
base, confirmed the predominance of the keywords community engage-
ment, higher education, and service-learning, as observed in the density
visualization maps in Figure IX.

Figure X shows the co-occurrence network of author keywords. In the
bibliometric map, the size of the nodes is proportional to the frequency
of occurrences and their relative weight, through which the terms were
related to each other. The central clusters of the map indicate a high inter-
relation with the basic concepts that conform it, while those located at
the ends indicate a low interrelation. Thus, five central nodes of co-words
(community engagement, higher education, community-based participa-
tory, audience and social justice) were registered in the network, whose
examination (degree of centrality of the network) ratified the term CE as
the main source for interaction and linkage with the other keywords of
the reviewed articles. This topic recorded levels of intermediation and
closeness of 936.3 and 0.019, respectively, much higher than other con-
cepts such as higher education (54.1 and 0.012) or community-based
participatory (31.6 and 0.011).

FIGURE VIII. Keywords most used by authors
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FIGURE X Keyword density visualization map according to bibliographic database
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FIGURE X. Keyword co-occurrence network
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Additionally, an examination of the dynamic evolution of keywords
showed that before 2015, critical points on the subject were focused to
basic themes about the link and partnership between academia and the
community. After 2017, interest shifted towards more specific topics such
as community development, community-based participatory research,
service-learning, and more recently, the Covid-19 pandemic (Figure XI).
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FIGURE XI. Keyword trend
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Thematic analysis based on study categories

The algorithm of Callon et al. (1991) allowed to identify a total of eight
clusters distributed between motor, basic, niche, and emerging themes
(Figure XII).

The motor clusters were community engagement (189) and
community-based participatory research (28). The first one grouped
several case studies referring to the analysis and comparison of CE
practices and policies in the world, applied in the context of higher
education (Correa et al., 2012; Thomson et al., 2011; Winter et al., 2006).
Others articles in this cluster address related topics such as University
Social Responsibility (Chile & Black, 2015; Jones et al., 2021; Symaco
& Tee, 2019) and Sustainable Development (Castro et al., 2021; Fissi et
al., 2021; Mbah, 2018). The second cluster (which adds the concepts
health disparities and research) grouped various publications associ-
ated with community-based participatory research (Johnston et al.,
2019), its development complexities in particular areas such as health
(Bodison et al., 2015; Weingart & Meyer, 2021), as well as reflections on
the importance of institutionalizing CE as a university function (Bhag-
wan, 2020).
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FIGURE XIl. Thematic map of study categories
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The basic clusters were university-community engagement (12) and
service-learning (20). The first one explored, in general, the theoretical-
conceptual framework on CE (Nkoana & Dichaba, 2017; Pink et al., 2016).
The works of Ehlenz (2018) and Bruning et al. (2006) which reviewed
the role and contribution of universities for the communities in which
they are inserted, stand out. The second cluster investigated, mostly, the
service-learning methodology. Works that propose service-learning proj-
ects based on criteria of horizontality and bidirectionality (Gerstenblatt &
Gilbert, 2014), guides for the design of community education initiatives
led by students (Bunting et al., 2019), and pedagogical discussions on
the application of service-learning actions (Smith et al., 2017) stand out.

The niche clusters were evaluation (6) and community develop-
ment (8). The first cluster included research that presents the results
and impacts of various educational initiatives linked to the CE (Mann
& Bowen, 2021; Powers & Leili, 2017) and the study of key indicators
for their measurement (Wanjiru & Xiaoguang, 2021). And, in the second
cluster, publications that analyzed the importance of establishing the link
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with the community engagement in stages of solutions design (Sheila
et al., 2021) and the community impact in CE activities (Coetzee & Nell,
2018; Thomas et al., 2021) stand out.

The emerging or declining clusters were collaboration (10) and com-
munity participation (11). The first one, overall, explored the develop-
ment of CE models to foster university-community collaboration (Bender,
2008; Bronstein et al., 2012; Swanberg et al., 2018). While the second
covered a series of studies without major thematic integration, framed,
however, in the field of mental health (Salzer et al., 2014, 2015; Snethen
et al., 2021).

Discussion and Conclusions

The study of CE in universities is an increasingly important topic that is
fundamentally related to sustainable development and the social respon-
sibility of universities; topics that define the landscape of community
participation transversely.

The literature review denotes a strong geographic concentration and
publication sources, whose scientific production is distributed among
a large number of authors, and is framed in the areas of education and
health. Key concepts associated with community engagement and devel-
opment, health care and empirical research in the clinical, medical and
educational fields, were highlighted.

Over the last fifteen years, the study of CE has shown a consistent
dynamic evolution, progressing from incipient research focused on
exploring the university-community link, to more specific topics that
highlight particular methodologies and practices for ensuring effective
engagement.

The thematic analysis of the bibliography reveals that the catalysts of
this field of study are the creation and development of sustainable part-
nerships with community stakeholders, and the role of universities in
providing relevant community services and participatory research. This
means that, as a general framework for their articulation with the com-
munity, universities must establish bidirectional and formalized practices
aimed at increasing social capital for sustainable development through
a participatory and timely model, as has been highlighted by other
researchers (Bender, 2008; Chen, 2021; Zapp & Lerch, 2020).
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In this way, it is suggests that CE must be based on a strategic and
operational model of holistic approach, which integrates the university
disciplines and functions to give it a sense and orientation towards the
mission and educational project (Bender, 2008; Kruss, 2012). Likewise,
sustainable development and university social responsibility are factors
closely connected with CE and represent, together with the development
of participatory teaching and learning methodologies, basic aspects for
student engagement with the community.

In this context, it is not surprising that the mobilizing elements
highlighted in the literature refer to the study of action research and
community-based research processes, as well as the tools that allow for
evaluating their results and impacts. It highlights, for example, the inter-
est in the service learning (SL) methodology, an educational proposal in
which participants learn while working on improving real needs of the
environment.

In conclusion, the results show that research within the framework
of university CE has tended to raise the importance of this function as
a strategic area of institutional management and a key aspect of aca-
demic management. Although it is still a flexible concept, there is a
clear distinction between extension-volunteering actions and community
engagement, because the latter must interact with other higher educa-
tion functions. It is interesting to mention that although there is plenty
of studies that scrutinize the university-community link, this is the first
bibliometric review focused specifically on the notion of community
engagement, which also includes a categorization based on the degree
of interaction and strength of thematic association, facilitating new lines
of research in the area. Thus, this research provides a general overview of
the scientific production in CE in the context of university education.

For public policy makers, as well as academic managers, a general
proposal for mechanisms for operationalization, monitoring and evalu-
ation of the CE, synthesized in Figure XIII, is developed. It is important
to note that the proposed mechanisms are built under a concrete policy
framework that emphasizes the key roles of strategic planning, institu-
tional leadership and effective control systems, and that ensure that the
disclosure of information is open and transparent.

Finally, the study presents some limitations and opportunities for
future research. From the perspective of bibliometric analysis, the review
horizon can be expanded, as well as the databases consulted and the
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FIGURE XIll. Proposal of mechanisms for operationalization, monitoring, and evaluation of CE
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analysis methods applied for investigating the structure and dynamics
of research. Additionally, this exploration can be complemented and
deepened with the investigation of the themes of the identified articles
through, for example, the use of qualitative content analysis techniques.
And from the results perspective, the findings show that although CE is
a topic of general interest, its study focused on the field of health and
medical sciences. Thus, the development of future research that con-
siders other disciplinary areas such as social sciences, engineering and
technology is encouraged. Also, it is relevant to strengthen the analysis
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on the link with community partners (programs, practices, and method-
ologies), whose treatment would allow progress towards its consolida-
tion as a driving issue. Similarly, it is considered important to propose
research focused on evaluating the impact of university CE actions, cur-
rently classified as a niche topic. Furthermore, given the concentration of
the spatial distribution of scientific production, it is necessary to gener-
ate initiatives in other geographical contexts (such as Latin America) that
would significantly expand the panorama of research on CE.

All these opportunities will offer new theoretical and practical implica-
tions that, together with the current demands and challenges concerning
the quality of higher education, will lead to new academic discussions
that must be addressed in the future, safeguarding the scientific rigor
revealed in this bibliometric examination on CE in the university context.
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Abstract

In the complex framework that characterizes Latin American education,
marked by strong inequality and unsatisfactory results further intensified by the
COVID-19 pandemic, this article describes and analyzes, from a gender perspec-
tive, the pedagogical leadership of a group of Salesian Catholic schools in 21
countries of the continent, considered by its relevance as a major factor towards
improving learning. For this purpose, a quantitative study was carried out by
applying the questionnaire technique, with a probabilistic and stratified sample
of 330 principals. Among the main results, we found that there was a predomi-
nance of female school leadership (66.7%) and more consolidated pedagogical
approach practices in women who perform this role, such as supervision and
monitoring of teaching practice, collaborative culture for professional develop-
ment and decision making oriented to teaching and learning. There are other
practices that require greater drive and training for all principals and their teams.

Keywords: gender issues, educational administration, Catholic schools,
instructional leadership, statistical analysis.
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Resumen

En el complejo entramado que caracteriza la educacion latinoamericana, mar-
cada por una fuerte desigualdad y resultados insatisfactorios ain mas acentua-
dos con la pandemia de la COVID-19, este articulo describe y analiza, desde una
perspectiva de género, el liderazgo pedagdgico de un conjunto de escuelas cato-
licas salesianas de 21 paises del continente, considerado por su relevancia como
un factor de primer orden para la mejora de los aprendizajes. Para ello se realiz6
una investigacion de caracter cuantitativo a través de la aplicacion de la técnica
del cuestionario, con una muestra probabilistica y estratificada que abarcé a
330 directores/as. Entre los principales resultados encontramos el predominio
del liderazgo escolar femenino (66.7%) y practicas de enfoque pedagdgico mas
consolidadas en las mujeres que ejercen este rol, tales como: supervision y moni-
toreo de la practica docente, cultura colaborativa para el desarrollo profesional
y toma de decisiones orientada a la ensenanza y el aprendizaje. Se constatan
otras practicas que requieren mayor impulso y formacién en el conjunto de los
directores y sus equipos.

Palabras claves: mujer y desarrollo, gestion educacional, escuelas confesio-
nales, liderazgo pedagodgico, analisis bivariado.

Introduction

The purpose of this research is to have an approach to the characteristics
of pedagogical leadership exercised by people in leadership positions
in Salesian schools in America, considering the relevance achieved by
this approach and its relevance for the Latin American context (Bolivar,
2010; Murillo, 2007; Pont et al., 2008). For Salesian schools, the challenge
of overcoming inequalities and narrowing educational gaps throughout
the continent leads them to initiate research processes regarding their
extensive presence in 25 countries of the Americas and the factors that
influence the quality of education. Among these, school leadership is
one of the most important factors, especially when it contributes to the
transformation of educational organizations into learning communities
(Montecinos and Cortez, 2015).

In the same vein, this study has placed significant value on female
school leaders, since their capacity to influence and practice leadership
in schools in the Americas accounts for a much higher percentage than
that of men (Weinstein et al., 2014). In turn, several international studies
on women and educational leadership acknowledge the need to continue
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including the gender variable in research on this topic, to shed light on
the possible symptoms of discrimination and inequality faced by women
in the workplace, in order to implement solutions to the problem (Carde-
nas de Sanz, 2017; Castro et al., 2021; Rivera-Mata, 2013).

In the relentless quest to achieve good student learning, and after
decades of promoting major external educational reforms, there is now
consensus on the limited capacity they have had to significantly trans-
form the educational reality (Fullan 2002; Loyo, 2019). On the contrary,
the capacity to make their own decisions as a school and to establish
pedagogical direction become powerful devices for schools to provide
organizational responses in accordance with the demands of their respec-
tive contexts. Hence, the educational or pedagogical leadership of school
management and management teams acquires the character of a critical
factor of the first order (Bolivar, 2019).

The multifaceted educational scenario in Latin America has been char-
acterized by a search for practices that make it possible to achieve quality
learning, thus allowing students to overcome the margins of inequality
so deeply rooted in the continent. The recognition that school leaders
play a highly relevant role in raising the quality of teaching and learning
has generated significant interest in offering adequate preparation for
the exercise of school management leadership, based on policies aimed
at strengthening school leaders (Weinstein et al., 2015). Several inno-
vative programs that have been developed in Latin American countries
have acquired new leadership approaches, such as pedagogical, trans-
formational, and distributed leadership, while moving from a leadership
focused on administration or a bureaucratic approach to schools to a
leadership for change and continuous improvement (Murillo, 20006).

On the other hand, it is noted that female leadership is undergo-
ing major paradigm shifts. Women have been positioning themselves as
capable of making decisions in various areas of their personal and pro-
fessional lives, as well as performing in multiple areas (Gliezmes et al.,
2022). However, in relation to the educational scenario, various studies
confirm that, despite the progress and feminization of education, wom-
en's entry into management positions is lower compared to men (Car-
rillo, 2017; Cruz-Gonzalez et al., 2020; Padilla, 2018).

In Latin America, however, the evidence showing a high presence
of women in management positions is consistent (Murillo and Roman,
2013; Weinstein et al., 2014), which some identify as a “continent of
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empowered women” (Cardenas de Sanz, 2017:13), thus corroborating
that female leadership has a broad capacity to face challenges, especially
in contexts of change, encouraging flexibility and adaptability in the face
of continuous transformations (Navarro et al., 2018).

The relevance of pedagogical leadership for improving the quality of
schools in Latin America supports the importance and the need to con-
tinue to deepen this topic from a gender perspective, which although
the amount of research in the region has increased, it is still insufficient
(Garcia and Martinez, 2019).

Conceptual Framework

m  Approaches to Pedagogical Leadership
Pedagogical leadership has been developed by two major traditions with
diverse approaches and objectives. The first refers to a type of “instruc-
tional leadership” of North American origin (Bush and Glover, 2014;
Coughlin and Baird, 2013; Farnsworth, 2015), which has assumed that
the critical focus of attention on the part of leaders is the behavior of
teachers and their relationship to activities that directly affect student
learning; the other, in contrast, that of “learning-centered leadership”
(Hallinger and Heck, 2010; Leithwood et al., 2006; Robinson, 2011; Rob-
inson et al., 2009), integrates instructional leadership with transforma-
tional leadership, which focuses on incorporating a broad spectrum of
leadership actions to sustain learning and its outcomes (Hallinger, 2010;
Lewis and Murphy, 2008).

Currently, school leadership is gaining momentum as leadership for
learning or learning-centered leadership (learning-centered leadership).
In the words of Robinson (2017:45) “the essence of learner-centered lead-
ership is the permanent focus on the consequences that the decisions and
actions of leaders have on the students for whom they are responsible.”
That is, a critical connection is made between the exercise of leader-
ship with student learning. This could be obvious, since the purpose of
schools is precisely learning and school leadership should be based on it;
however, we can question why something that should be obvious is novel
in today's educational contexts. And one possible answer is that leader-
ship has not been directly related to student learning outcomes since it is
usually an individual and independent responsibility of teachers and their
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work in the classroom. That is, school leadership has been radically dis-
connected from teaching and learning for too long (Robinson, 2011: 8).

Studies on effective schools have systematically shown that one of
the main characteristics that make them effective concerns the school
director as pedagogical leader. Subsequently, authors such as Barber and
Mourshed (2007), Bolivar and Murillo (2017) and Leithwood et al. (2008),
have found that the school principal, when exercising pedagogical lead-
ership functions, is the second factor, after classroom teaching, which
has the greatest impact on student learning within intra-school factors.

In a study developed by Murillo (2007) in eight Latin American coun-
tries, it was found that there is a statistically significant relationship
between the time principals devote to tasks related to pedagogical leader-
ship and better performance of students in that school, and between this
dedication and the greater satisfaction of teachers with the directorate.

Therefore, school leadership focused on pedagogical (Bolivar, 2012;
Leithwood, 2009) and continuous improvement is proving to be an
important way to face dilemmas and challenges of increasing complexity,
providing a new theoretical lens that makes it possible to reconceptual-
ize and reconfigure the practice of leadership in schools (Murillo, 20006).
In the scenario of the health crisis, leading with a focus on teaching and
learning has constituted an important demand for the leadership of the
system, having to maintain an institutional management attentive to mul-
tiple demands.

m Female Leadership in Education
The Latin American region reveals a high percentage of women linked to
education in the Americas, and that has boosted the participation rate in
school leadership, above the average of women in management positions
in other spheres of social life (Cardenas de Sanz, 2017).

In recent years, research on female leadership has increased signifi-
cantly with the aim of evidencing the barriers that women face when
facing management positions in the school scenario (Cruz et al., 2020;
Cuevas et al., 2014), among which stand out experiences of success-
ful women who are bringing greater visibility to important leadership
achievements in large jobs (Malcorra, 2018; Sandberg and Scovell, 2015).

Some reasons that explain the increase of female leadership and posi-
tions of power in academia relate to the international agenda of gender
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equity and female empowerment. However, it is no less true that in these
processes marked actions of discrimination in terms of managerial per-
manence coexist, due to the enduring stereotype of this position, linked
more to male optics. This conditions women to reproduce that role
(Navarro et al., 2018; Rivera-Mata, 2013).

Female leadership in educational institutions is linked to the involve-
ment of all entities responsible for the organizational system, transfer-
ring the commitment obtained around the quality and culture of the
organization, i.e., leadership of orientation, motivation, development of
empathy, and interpersonal skills. It also includes optimal educational
management and its facilitating projection in the community (Martinez
and Martinez, 2012). The contribution generated from this type of lead-
ership has shown that women are capable of exercising leadership at
different levels, which is a way to move towards breaking hierarchical
structures that hinder change in schools and in processes outside them,
which is an important contribution to the challenges of the current real-
ity (Caceres et al, 2012).

According to Bolivar (2019), pedagogical leadership drives the cre-
ation of necessary conditions for learning, with a focus on curricu-
lum, pedagogy, providing the educational team with ambitious learning
goals for students and school autonomy. Pedagogical leadership is char-
acterized by the importance it gives to teaching practice, focusing on
teaching and evaluation, as well as on the professional development
of teachers (Montecinos and Cortés, 2015), and in the search for build-
ing the best conditions for learning processes; promoting a collabora-
tive culture, minimizing individualistic glimpses in teaching practices
(Llorent-Bedmar et al., 2017) and ensuring that decisions regarding
management are always driven by teaching and learning (Bendikson
et al., 2012).

A study by Carrasco and Barraza (2021) shows that the pedagogical
leadership approach, with its peculiarities, is linked to female leadership.
It also states that female leaders characteristically work better with oth-
ers, tending to develop more horizontal and collaborative work environ-
ments (Kaiser and Wallace, 2016). However, this approach would not be
the only one, as female leadership has several particularities of other
types of leadership, such as transformational, distributed, or leadership
for social justice. In other words, we are gradually moving from the
old concept of “think manager: think man” (Schein, 1973) to revaluating
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the contribution that female leadership can make to organizations. As
various theories and studies on leadership have been developed, it has
been shown that female leadership can combine effectiveness, concern
for people, influence, inspirational motivation, adaptation to the diverse
needs of the context, and cooperation more easily than men (Omar and
Davidson, 2001; Wajcman, 1996).

If we currently understand that leadership is impossible without inter-
personal influence and group effectiveness, the main focus of leadership
today is on achieving the effective relationship between members, evolv-
ing from an individual to a collective construction (Rivera-Mata, 2013).
In other words, in the social environment of the 21* century, there is
no meaningful leadership without the relationships between people, or
without considering the various contexts in which leadership unfolds,
which are increasingly complex, changing, and interdependent.

m Salesian School in the Americas and female school leadership
Taking Salesian schools in the Southern Cone as a reference, a study con-
ducted in 2020 (Jiménez et al., 2023)) reveals that out of a total of 300
principals surveyed, 67.3% were women and 32.7% were men. In other
words, in the 219 schools that make up this region (Argentina, Chile,
Paraguay, and Uruguay), a high percentage is made up of women in
management positions. This choice does not seem to be accidental. For
the Congregation of the Daughters of Mary Help of Christians, founded
by St. John Bosco and St. Mary Mazzarello (1872) in northern Italy and
present in 97 countries, the formation and promotion of women is a pri-
ority (FMA, 1996; 1997). The Salesian Congregation, for its part, in recent
decades has given significant space to the role of women in the educa-
tional community (Salesian Congregation, 1996), providing them with
opportunities for their professional and personal development. There is
also particular commitment of female teachers prepare themselves pro-
fessionally to take on new challenges, which makes promotion to lead-
ership positions frequent and natural in Salesian schools in America,
along with other gender characteristics that are expressed with greater
visibility by female leadership, such as the ability to work with others, to
promote participatory decisions, sensitivity to their own emotional world
and that of others, and passion for education from the ethics of care, that
is, a people-centered leadership (Arroyo, 2020; Brescoll, 2016).
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m Pedagogical leadership and pandemic
With the changes in the scenario brought about by Covid-19, the school
and its leaders have had to adapt to a new work model, to new chal-
lenges and transformations that reveal the need to reflect on the future.
Thus, leaders must be able to engage their teams and the entire school
community, to take on the challenge of reconfiguring the school, rede-
signing the conditions to ensure it is implemented.

In relation to women’s leadership in times of pandemic, the UN states
that “the leadership style of women leaders in the response to Covid-19
has been described as more collective than individual, more collabo-
ration than competition and more directive than imperative” (Zednik,
2020), important characteristics in a context where the conception of
leadership involves resilience, mobilizing human and material resources
to achieve shared goals, aggregating capabilities to respond to unex-
pected events, and staying the pedagogical course in a remote, hybrid, or
face-to-face learning ecosystem (Vaillant, 2022).

Although no specific analysis has been found on female pedagogical
leadership in times of pandemic, it may be inferred that reacting to the
emergency could have been faster, more decisive and effective, due to the
fact that female characteristics are more suitable for times of crisis, as dem-
onstrated by the theory of “think crisis - think female” (Gartzia et al., 2012);
or as referred by the study of Zenger and Folkman (2021), where women
tended to perform better during the crisis and were positively rated with
higher statistical significance than men in the first wave of the pandemic.

Objectives

The objective of this article is to describe and analyze from a gender per-
spective, the pedagogical leadership that is developed in Salesian schools
in the Americas, in order to characterize the reality of the continent and
to promote further formative processes of school leaders. Based on the
data obtained, it particularly intends to:

a) Describe the results of the pedagogical leadership variables that
were addressed.

b) Determine whether there are significant differences in the exercise
of pedagogical leadership based on the gender variable.
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¢) To recognize the practices most consolidated by male and female
director in the continent and those that need to be strengthened.

Method

The article is based on the preliminary findings of a doctoral research
project on school leadership in Salesian schools in Latin America. This
project seeks to improve the current understanding of school leader-
ship practices in this region. The quantitative method has been chosen,
through a non-experimental and cross-sectional design.

Sample

The study was carried out between April and September 2021, with the
participation of 330 principals of Salesian schools, located in urban and
rural areas. The population corresponds to a set of about 1000 educa-
tional centers in 21 Latin American countries, including the United States
only as a general reference.

A random, probabilistic sample was determined, which made it pos-
sible to extrapolate and thus generalize the results observed to the acces-
sible population; and from there, to the general population. The type of
sampling was also stratified, which was constructed based on the coun-
tries that constitute the universe and the number of Salesian schools that
exist in each of them, thus forming strata, which were randomly selected
through the SPSS statistical program, in proportion to the universe pres-
ent in each country. Since the population was finite in size, the random
sample was calculated considering a correction factor, an estimated error
of 5%, and a 95% confidence level.

Instrument
The instrument selected for data collection was the Principal Instruction-

al Leadership Rating Scale (PIMRS) by Philip Hallinger (2015), which has
been widely used in several studies and doctoral theses. An adaptation
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was made for Latin American Spanish and Portuguese (Brazil), with
expert validation. The questionnaire was applied online through the
LimeSurvey platform, with ten variables associated with pedagogical
leadership (Table I), each with 5 Likert-type questions and five levels of
responses: (1) Almost never; (2) Rarely; (3) Sometimes; (4) Frequently;
(5) Almost always.

TABLE I. Variables Associated with Pedagogical Leadership

DEFINE THE MANAGE THE DEVELOP THE SCHOOL’S
SCHOOL’S MISSION INSTRUCTIONAL LEARNING CLIMATE
PROGRAM
Structure school goals Manages the curriculum. Ensures teaching time.
Communicates school goals | Supervises and assesses Maintains a visible presence in the school.
instruction. Provides incentives for teachers.
Monitors student progress | Promotes professional development.
Encourages learning

Source: Compiled by the author.

m Statistical Analysis

Statistical analysis was carried out using SPSS 28 for Macintosh. The
mean scores obtained in each of the categories were calculated to sim-
plify the analysis, as well as bivariate analysis through contingency tables
with some questions associated with pedagogical leadership practices
compared by sex. Afterwards, the trends in school leadership in Salesian
schools in the Americas and the aspects that require improvement in
the continent were assessed. It is recognized as a limitation of this study
that the analysis responds to the opinions of the participating principals,
without a means of control to counteract the possible subjectivity of the
responses.

Results

Chart I shows a bivariate analysis with data on the sex and age groups of
the participants. Sixty-seven percent of the respondents were women and
33% were men. The age range with the highest percentage is between 50
and 59 years of age (36%), followed by 40 and 49 years of age with 33%.
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CHART |. Age Ranges*Gender of Salesian Principals of the Americas (n=330)
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Note: Percentages are reported by column. X? (4) = 7.9, p<0.01.
Source: Compiled by the author:

We can say that in the population surveyed, female principals are
twice as many as male principals in general terms (67%), except in the
30-39 age group, where men (21.8%) have a higher percentage than
women (11.4%). This shows that Salesian schools are largely led by
women throughout the continent.

Regarding gender distribution by country, the countries with the high-
est percentage of women in school leadership are Honduras, Nicaragua,
Puerto Rico, Dominican Republic, Venezuela, Bolivia, Brazil, El Salvador,
Ecuador, and Chile (Table II).

The study assumes that women principals tend to perform more peda-
gogical leadership practices when these refer to relational aspects, par-
ticipation, and ability to work with others, compared to men. Of the
variables corresponding to pedagogical leadership, the means were
calculated for each group of practices or categories and subsequently,
questions were selected from the set of variables that most stand out in
this type of leadership: supervision of teaching practice and evaluation;
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TABLE 1. Principals distributed by gender and countries (n=330)

Sex Total
Female Male

United States 57.1% 42.9% 100.0%
Argentina 59.0% 41.0% 100.0%
Bolivia 84.6% 15.4% 100.0%
Brazil 77.6% 22.4% 100.0%
Chile 71.4% 28.6% 100.0%
Colombia 52.0% 48.0% 100.0%
Costa Rica 60.0% 40.0% 100.0%
Ecuador 72.7% 27.3% 100.0%
El Salvador 75.0% 25.0% 100.0%
Guatemala 66.7% 33.3% 100.0%
Honduras 100.0% 0.0% 100.0%
Mexico 59.1% 40.9% 100.0%
Nicaragua 100.0% 0.0% 100.0%
Panama 50.0% 50.0% 100.0%
Paraguay 70.0% 30.0% 100.0%
Peru 55.6% 44.4% 100.0%
Puerto Rico 100.0% 0.0% 100.0%
Dominican Republic 91.7% 8.3% 100.0%
Uruguay 64.3% 35.7% 100.0%
Venezuela 90.0% 10.0% 100.0%
Bolivia-EPDB 57.7% 42.3% 100.0%

Note: Bolivia and the Don Bosco Popular Schools (EPDB) are presented separately because the latter corresponds to a set of 300
schools that operate under another management modality and the reading of these data is considered independent for this study.

professional development. conditions for the learning process; collabora-

tive culture; decision making oriented to teaching and learning.

Results by category and gender

As shown in Table III, in a general overview of the set of variables,
it is possible to identify tendencies linked more to female leadership,
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TABLE III. Principals' Average Pedagogical Leadership by Category and Gender (n=330)

Dimension Gender Total
Female Male

Structures school goals 4.40 422 434
Communicates school goals 3.99 3.85 3.95
Supervises and assesses instruction 421 3.94 4.12

Manages the curriculum 4.40 4.19 4.33
Monitors student progress 4.01 3.77 393
Ensures teaching time 4.29 4.16 424
Maintains a visible presence in school 424 393 413
Provides incentives for teachers 3.96 373 3.88
Promotes professional development 4.39 412 4.30
Encourages learning 3.90 3.61 3.80

Source: Compiled by the author.

such as supervision and evaluation of teaching, coordinating the curricu-
lum, monitoring student progress, maintaining a visible presence in the
school, promoting professional development, and encouraging learning.
In the general result, there are consolidated categories and others that
are weaker for all principals (Chart II and IIID).

m  Findings on supervision and monitoring of teaching practice

In this set of variables related to classroom teaching practice, the results
in Table IV show that female principals carry out this practice more fre-
quently (75.9%) compared to male principals (60.9%). Since these are
contingency tables with categorical variables, the Hypothesis of X2 Thus,
it is concluded that H; is rejected and there is 95% confidence that there
is a relationship between supervision and assessment of teaching prac-
tice and sex (X? (4) = 11.972, p<0.05). That is, we can affirm that there is
a relationship between the gender of the principals with respect to the
practice of frequent and informal observation in the classroom; women
would be showing with greater evidence the importance they give to the
process of supervision and teacher accompaniment.
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CHART II. Consolidated categories by gender (n=330)
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CHART IIl. Less established categories
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TABLE IV. Reference to Informal Classroom Observations by Gender of the Principal (n=330)

Sex Total
Female Male

Conducts informal observa- Almost never Count 5 6 "
tions in the classroom on a o N N N
regular basis % within sex | 2.3% 5.5% 3.3%

Seldom Count 9 9 18
% within sex | 4.1% 8.2% 5.5%

Sometimes Count 39 28 67

% within sex | 17.7% 25.5% 20.3%

Frequently Count 88 44 132

% within sex | 40.0% 40.0% 40.0%

Almost always Count 79 23 102

% within sex | 35.9% 20.9% 30.9%

Total Count 220 110 330

% within sex | 100.0% 100.0% 100.0%

Note: Percentages are reported by column. X? (4) = 11.972, p < 001.

Overall, Salesian schools in the Americas report this practice as fre-
quent and important (70.9%), however, as a whole, it may be an area for
improvement.

Regarding the feedback of the same process, Table IV shows that there
is a relationship between the frequency of this practice and the sex vari-
able, being a practice performed more frequently by women (82.3%) than
by men (69.1%). The Hypothesis test rejects H and confirms this relation-
ship with 95% confidence (X* (4) = 13.781, p < 0.01), i.e., there is evi-
dence to infer that, in the Salesian school population, positive feedback is
associated with the sex of the principal. In the overall result, 77.8% of the
principals systematically carry out this practice.

Regarding the feedback of weaknesses in teachers’ classroom perfor-
mance, it is observed that female principals (76%) perform this practice
more frequently than male principals (68.2%). However, the null hypoth-
esis does not allow us to affirm a significant gender association at 95%
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confidence with respect to reporting weaknesses in classroom practice
to teachers (X? (4) = 8.917, p>0.05).

At the general level, 73.3% of Salesian school principals carry out
this practice. It is of interest to verify which systems are used and which
could be implemented to consolidate the feedback from principals to
teachers, particularly in the weak aspects.

The following graphs (IV-V) show the averages between both genders
for positive feedback and for weaknesses after classroom observation.

CHART IV- V. Feedback to teachers by Principals’ gender (n=330)

POSITIVE FEEDBACK TO TEACHERS FEEDBACK ON TEACHERS’ WEAK ASPECTS
Female W Male M Total Female ®Male mTotal
Total 4.07 Total 3.89
Male NN 3.85 Male N 3.73
Female 4.19 Female 3.98

Compliled by the author:

Professional Development Results

Enhancing the professional development of teachers and educators in
the school community is a great challenge and a pressing need, espe-
cially in the wake of the COVID-19 pandemic. Therefore, an important
issue is how to promote this dimension to support the acquisition of
new skills and tools, in addition to generating a culture of collabora-
tive work.

In response to the question about ensuring that the training carried
out by school personnel is consistent with the objectives of the school,
it is possible to determine that there is no statistical difference between
men and women in this practice, i.e., the implementation of training in
Salesian schools in America, is a concern that is not related to the gender
of the principals and that is quite consolidated (90.3%), which indicates
that there is a focus on the importance of teacher training and that this is
related to the objectives of the school (X? (4)=6.664, p>0.05).
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One aspect that is linked to collaborative culture and the ability
to work with others is the achievement of participation of all staff in
important school activities. The results show a significant association
with the gender of the principals, as shown in Table V, where promot-
ing the participation of all staff in activities is more associated with
female principals (92.7%) than male principals (87.2%). Women would
be evidencing greater frequency in this practice, at 95% confidence,
which is confirmed in the Hypothesis test, although with low intensity
(p=0.038).

TABLE V. Staff Participation in the Activities and Incidence by gender of the Principals (n=330)

Sex Total
Female Male
Achieves participation in Rarely Count 3 2 5
relevant activities %within sex | 1.4% 18% 1.5%
Sometimes Count 13 12 25
% within sex 5.9% 10.9% 7.6%
Frequently Count 95 59 154
% within sex 43.2% 53.6% 46.7%
Almost always Count 109 37 146
% within sex 49.5% 33.6% 44.2%
Total Count 220 110 330
% within sex 100.0% 100.0% 100.0%

Note: Percentages are reported by column. X? (3) = 8433, p< 0.01.

When asked about the time given in work meetings for teachers to
share ideas or information about the activities they are carrying out,
female principals lead in the frequency of this practice with 88.6%
compared to males (76.4%). The hypothesis test allows us to conclude,
however, that there is no relationship between these variables at a 95%
confidence level. (X2 (3,261) = p >,05).

Another important aspect in the area of Professional Development
is to actively support the use in the classroom of skills acquired during
the training offered by the school. The results show that 90.6% of the
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CHART VI. Time in meetings for teacher collaborative work associated with gender of principals (n=330)

GIVES TIME TO TEACHERS DURING WORK MEETINGS
60

48.6
50 47.3

40
40

29.1
30

20
8.2

o 18 32 18 .
0 .

Almost never Seldom Rarely Frequently Almost always

B GIVES TIME TO TEACHERS DURING WORK MEETINGS Female
GIVES TIME TO TEACHERS DURING WORK MEETINGS Male

Elaborated by the author. X*(4) = 20.550, p= 0,000.

principals of Salesian schools in the Americas frequently carry out this
practice, which reflects an important consolidation of this attribute linked
to the Professional Development of teachers. In turn, the Chi-square test
reveals that there is a significant association at 95% confidence, in that
this practice is performed more frequently by women (92.7%) than by
men, who only obtain 86.3%. (X*(4) = 16,751, p<0,01).

The results show a higher frequency of female principals (78.6%)
compared to male principals (66.3%) in terms of providing profession-
al growth opportunities for teachers. The hypothesis test confirms that
there is a relationship between this variable and the sex of the principals,
at 95% confidence. (X* (4) = 15,051, p<0,05).

Therefore, regarding Professional Development in Salesian schools
in America, the results show similarity with the theory, confirming that
female pedagogical leadership manifests important skills that favor the
accompaniment of teaching practice and the creation of conditions to
achieve greater professional growth.
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m Conditions for the learning process
Table VI shows the averages obtained by principals in the category of
Ensuring teaching time.

TABLE VI. Ensuring teaching time by gender (n=330)

Sex

Female Male Total
Ensures that class periods are not interrupted. 4.54 429 4.45
Ensures that students do not leave the classroom during class 4.59 4.51 4.56
periods
Ensures that students who are tardy or absent suffer 4.46 434 442
consequences for missing learning time.
Encourages teachers to use classroom time to teach and practice 3.54 3.56 355
new skills and concepts.
Tries not to let complementary and/or extracurricular activities 4.31 4.11 424
interfere with the class period.

Source: Compiled by the author.

In this regard, a weakness observed by the group of principals is relat-
ed to teaching and practicing new skills and concepts in classroom time
(3.55). Teachers need to be accompanied in these processes of teaching
innovation, which is also related to the permanent capacity to learn new
skills, tools and concepts. Considering the value of classroom time, it is
necessary to take advantage of and adequately organize what is done
there, and principals can play a key role in this by permanently motivat-
ing teachers and creating the conditions for them to put the acquired
knowledge into practice.

Collaborative culture and decisions for teaching and learning

The next set of questions, related to collaborative culture and decision

making, shows the trends observed in the sample (n=330).
Collaborative culture and decision making oriented to teaching and

learning obtain a good evaluation in general terms. The association
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between sex of principals and the questions described above shows
that there is a statistically significant relationship when these functions
are performed by women only in the case of question 2.3 “consults the
school’s academic objectives with teachers when making curricular deci-
sions.” (X*(4) = 15.633, p<0.01).

TABLE VII. Collaborative culture and teaching and learning-oriented decisions by principals’
gender (n=330)

SEX

FEMALE | MALE TOTAL

1.3 Uses needs assessment or other formal and informal methods 4.2 4.0 4.2
to ensure staff contribution to the development of objectives.

2.2 Discusses the school’s academic objectives with teachers in 4.5 42 44
working meetings with them.

2.3 Consults the school’s academic goals with teachers when 4.3 4.0 4.2
making curricular decisions.

3.2 Considers student learning outcomes to evaluate teaching. 4.5 43 4.4

7.2 Visit classrooms to meet and share school issues with teachers 4.4 42 4.3
and students.

Source: Compiled by the author.

Discussion and conclusions

The results obtained, which represent Salesian schools in the Americas in
21 countries, show important strengths in terms of the ability to define
the school’s objectives (4.34); coordination of the curriculum (4.33);
promoting professional development (4.30) and ensuring teaching time
(4.24). All of these are of great importance in the exercise of pedagogical
leadership centered on learning.

The set of variables explored to establish pedagogical leadership
(Table I) show that, in this group of schools in the Americas, it is pos-
sible to observe a growing model of pedagogical leadership focused
on learning, whose educational purposes include: setting education-
al goals, planning the curriculum, evaluating teachers, and teaching
and promoting teacher professional development (Hallinger, 2005;
Robinson et al., 2009).
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Aspects that require attention are those related to encouraging learn-
ing (3.80); providing incentives for teachers (3.88); monitoring student
progress (3.93) and communicating school objectives (3.95). In other
words, the functions linked to the management of the teaching program
according to Hallinger, in the case of these results, show strengths in
terms of curriculum management and in the supervision and evaluation
of teaching; however, it is necessary to strengthen the monitoring of the
progress made by students with respect to their learning process.

Consequently, it is necessary to promote a leadership style that dis-
tributes responsibilities and empowers intermediate leaders to promote
learning. Likewise, understanding the school as a Professional Learning
Community and generating spaces for it may constitute one of the great
strategies for substantive school improvement, strengthening teacher
leadership and their ability to build together learning for teaching (Boli-
var, 2012; 2019).

In terms of defining the school’s mission, the communicational aspect
(3.95) requires improvement, along with those items that favor the devel-
opment of the learning climate: providing incentives to teachers (3.88)
and encouraging learning (3.80), both aspects related to strengthening
motivation in teachers and students.

Regarding pedagogical leadership, we see that in this set of schools,
strong female leadership is exercised, in which the theory about their
affinity is corroborated in various categories and functions, highlighting
a significant association when these are performed by women (Carrasco
and Barraza, 2021).

Other aspects, such as the visibility of the principal in the school,
appear as a greater challenge for men (3.93) than for women (4.24);
or the supervision and evaluation of teaching, presents more favorable
results for female principals (4.21) than for male principals (3.94).

It is worth noting that female principals have a higher frequency in
the various practices evaluated, even though this does not necessari-
ly imply a statistically significant relationship. It could be interpreted
“between the lines”, that there is a significant empowerment of women
in Latin American education, as stated by Cardenas (2014).

As a general conclusion, this approach to pedagogical leadership has
allowed, on the one hand, to characterize the most consolidated dimen-
sions and those that should be promoted more strongly by Salesian schools
in America to achieve quality learning, thus opening an opportunity for
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exchange between countries and regions to share good practices and lead-
ership experiences among their principals and management teams.

It has also made evident the strong female pedagogical leadership
that is being developed in the continent, showing promising results for
the development of a leadership focused on learning, which allows valu-
ing and projecting this approach as a shared and complementary experi-
ence among principals, opening the possibility for future research to give
continuity to these findings. The pedagogical leadership approach finds
various links with the Salesian educational proposal, so it is desirable to
further reflect on the elements and characteristics that make this type of
leadership, a concrete operational form of developing a Salesian leader-
ship in the school.

At a crucial time for making decisions regarding the future of post-
pandemic education, the transformation that presses for a profound
change, capable of generating a better connection between school prac-
tice, social demands, and the needs of students in the society of the 21*
century, is mostly in the hands of Latin American women. It is possible
to affirm, therefore, that school leadership with a female face constitutes
an opportunity: “Think crisis - Think female”.

Finally, the practices associated with female leadership constitute a
learning opportunity for principals as a whole, especially in terms of
the competencies that ensure learning. Therefore, considering the pres-
ence of female leadership could further enrich the work of management
teams, whether in the management role or in intermediate leadership
directly linked to pedagogy.
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Abstract

The high percentage of repeating students in the Spanish educational system
is a recurring problem whose diagnosis has usually been addressed from the
student level and their personal and socio-demographic characteristics. In this
work, a different point of view is adopted, with the aim of looking for variables
at the school level and at the regional level (Autonomous Communities) that are
related to the grade retention, whether they are of a socio-demographic and eco-
nomic nature, or educational factors subject to be controlled. To do this, based
on the data from the Spanish PISA 2018 sample on grade repetition, the propor-
tion of repeaters per center is used as the dependent variable, which is a quan-
titative variable that is related to different context variables added at the center
level and with different socioeconomic and educational variables aggregated at
the Autonomous Community level, obtained from both the PISA data and other
national and international institutional sources. The initial descriptive and corre-
lational analysis serves as a basis for obtaining the relevant variables included in
a two-level multilevel model, in which the first level is constituted by the centers
and the second level is constituted by the Autonomous Communities. The results
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point to the importance of four types of variables at the center level: socioeco-
nomic, demographic, related to teaching resources and related to teaching work.
At the Autonomous Community level, some indices related to social inequality
and quality of life are relevant, as well as some aggregate variables related to
resources and teaching work. The results point to the importance of improving
the human and material resources assigned to the centers and to modify some
aspects of the teaching work and the teacher-student relationship to reduce the
proportion of repeat students in Spain.

Keywords: grade retention, PISA, multilevel analysis, educational policy, sec-
ondary education.

Resumen

El alto porcentaje de estudiantes repetidores en el sistema educativo espa-
nol es un problema recurrente cuyo diagnéstico se ha abordado habitualmente
desde el nivel del estudiante y sus caracteristicas personales y socio-demografi-
cas. En este trabajo se adopta un punto de vista diferente, con el objeto de buscar
variables a nivel del centro escolar y a nivel regional (Comunidades Auténo-
mas) que estén relacionadas con la repeticion de curso, ya sean de caracter
socio-demografico y econémico, o factores educativos susceptibles de ser con-
trolados. Para ello, a partir de los datos de la muestra espafola de PISA 2018
sobre repeticion de curso, se utiliza como variable dependiente la proporcion
de repetidores por centro, que es una variable cuantitativa que se relaciona
con diferentes variables de contexto agregadas a nivel de centro y con diferen-
tes variables socioecondomicas y educativas agregadas a nivel de Comunidad
Auténoma, procedentes tanto de los datos PISA como de otras fuentes insti-
tucionales nacionales e internacionales. El analisis descriptivo y correlacional
inicial sirve como base para la obtencion de las variables relevantes incluidas
posteriormente en un modelo multinivel de dos niveles, en el que el primer
nivel lo constituyen los centros y el segundo nivel lo constituyen las Comuni-
dades Autonomas. Los resultados apuntan a nivel de centro a la importancia de
variables de cuatro tipos: socioeconémicas, demograficas, relacionadas con los
recursos docentes y relacionadas con la labor docente. A nivel de Comunidad
Auténoma son relevantes algunos indices relacionados con la desigualdad social
y la calidad de vida, asi como algunas variables agregadas relacionadas con los
recursos y la labor docente. Los resultados apuntan a la importancia de mejorar
los recursos humanos y materiales asignados a los centros asi como a modifi-
car algunos aspectos de la labor docente y la relacion profesor-estudiante para
reducir la elevada proporcion de estudiantes repetidores en Espana.

Palabras clave: repeticion de curso, PISA, modelos multinivel, politica educa-
tiva, educacion secundaria.
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Introduction and objectives

PISA assessments by the Organisation for Economic Cooperation and
Development (OECD) are an important source of data at different scales
in order to conduct highly complex analyses at multiple levels: from
student level to higher levels, for example, school, country or region
involved in these assessments. Large-scale studies allow us to analyse
the effect of some education policies that differ from country to country
or region to region, including socio-economic elements, investment in
education, segregation, culture, etc.

In this paper we focus on one data from PISA —the proportion of
students who state they have repeated a grade— and how this factor may
relate with certain personal, contextual, socio-economic and education
policy variables of interest.

Grouping will be at school level, i.e., repeating a grade will not be
analysed as a dichotomous variable at student level, rather it will be used
as a variable dependent on a quantitative variable formed by the propor-
tion of students who state they have repeated grouped by school. Data
are used from centres participating in the Spanish PISA 2018 sample
(1,082 centres), each with quantitative data on the proportion of repeat-
ing students at that school. That variable will be related with factors pro-
vided by PISA at student level (considering the average of personal and
contextual factors at each centre) and with the characteristics of the cen-
tre and, given how Spanish education is organised, with socioeconomic,
contextual and education policy data of each Autonomous Region.

A descriptive and correlational analysis as well as multi-level analysis
will be used. The latter is appropriate for studying nested data at various
levels such as in the case of PISA, but from a different perspective; on
one hand, the proportion of repeating students will be used as a depen-
dent variable, in this case quantitative. On the other hand, instead of
using common student and centre levels, centres will be used as the first
level and Autonomous Regions as the second.

Grade repetition and PISA

PISA includes information on repeating a grade based on student state-
ments in the context questionnaire so there may be some distortion due
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to social desirability (Lopez-Rupérez et al. 2021). Nevertheless, the mea-
sure given by PISA can generally be considered a good enough approxi-
mation of grade repetition for the purpose of this paper.

An interesting point for this study is that Spain has a very unfavour-
able ranking in this indicator throughout all waves of PISA that have
included this data. In PISA 2018, the percentage ranges from 0.9% in
Iceland or 2.5% in the UK to 28.7% in Spain or 30.8% in Belgium; the
OECD average is 12.6%.

The percentage of repeating students also ranges widely in the differ-
ent Autonomous Regions in Spain as shown in figure I for PISA 2018 data.

As seen in figure I, there are major differences between the Autono-
mous Regions of northern Spain (especially Asturias, Catalonia, Navarre
and the Basque Country) and those in the south (especially Andalusia)
and the islands (Canary and Balearic Islands). This has already been
highlighted in various prior studies (Gil-Flores, 2014; Lopez-Rupérez

FIGURE |. Percentage of repeating students in the Autonomous Regions, PISA 2018

% repeating students

Ceuta I —— 10,66%
Melilla I 35,81%
Canary Islands GGG 32,44%
La Rioja I 32,38%
Castile-La Mancha I 30,50%
Andalusia I 30,07%
Extremadura I 20,74%
Murcia I 28,94%
Balearic Islands I 23,47%
Castile and Le6n I 27,54%
Aragon I 27,10%
Region of Valencia I 27,07%
Galicia I 25,76%
Asturias I 23,88%
Basque Country I 23,22%
Cantabria GG 22,76%
Navarre I 2?2,30%
Madrid I 21,46%
Catalonia GG 13,43%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Source: OECD.

Revista de Educacion, 402. October-December 2023, pp. 195-220
Received: 18-01-2023  Accepted: 29-03-2023



Nieto-Isidro, S., Martinez-Abad, . GRADE RETENTION AND ITS RELATIONSHIP WITH SOCIOECONOMIC AND EDUCATIVE VARIABLES IN SPAIN

et al., 2021) and has been related with economic factors such as the rela-
tive poverty of regions (Daniele, 2021) or GDP per capita (Donato and
Ferrer, 2012). These differences are also reflected in the regional distri-
bution of school drop-out rates (Calero et al., 2010) as well as primary
education results (Gonzalez-Betancor and Lopez-Puig, 2021). However,
the study by Elosua (2013) with PISA 2009 reading comprehension data
finds that differences are due to individual socioeconomic level rather
than regional; Donato and Ferrer (2012) also find no association between
PISA 2009 science results and regional wealth, and the multi-level model
of Rodriguez-Mantilla et al. (2018) for PISA 2015 science performance in
Spain does not pinpoint any variable of influence at regional level.

PISA data can also be used to analyse the evolution of grade repeti-
tion in Spain. The difference between the various Autonomous Regions
generally remains stable over time, although indicators have improved
as highlighted by Lopez-Rupérez et al (2021) in a study with PISA 2012,
2015 and 2018 data, as well as Garcia-Perales and Jiménez (2018) with
PISA data from 2000 to 2015.

Grade repetition, academic performance and drop-out rates

The debate on the alleged benefits of grade repetition has specific charac-
teristics that make it complicated to obtain a simple answer based on sta-
tistical analysis. According to several meta-analysis and literature review
studies (Allen et al., 2009; Goos et al., 2021; Jimerson, 2001; Tingle et al.,
2012; Valbuena et al., 2021), even though repetition is commonly justified
due to poor overall academic performance, it does not appear to have a
positive effect on performance and in some cases even shows negative
consequences with different effect sizes. Results also differ when compar-
ing repeating students with students of the same age (in different years)
or with students from the same year (and who are younger).

One result that seems to be confirmed by available studies is that
repetition may have a positive short-term effect but that effect disap-
pears in the long term. In a longitudinal study with secondary students
in Belgium, Lamote et al. (2014) show that there is a positive effect
in language performance during the year a student repeats but they
find a negative effect on that performance in the long term; however,
they find no negative effects on self-concept. Similarly, in a longitudinal
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study with secondary students in the Spanish Canary Islands, Rodriguez
(2022) concludes that repeating has no positive effect on academic per-
formance or student motivational variables such as self-concept. Ehmke
et al. (2010) also find that repetition has a positive effect on mathemati-
cal performance with secondary students in Germany, and improved
mathematical self-concept in repeating students one year after they have
repeated a year.

In the case of PISA data, at student level and for all countries, studies
on grade repetition seems to concur that there is a negative relation-
ship with academic performance in mathematics, reading and science;
this negative relationship between grade repetition and performance
in PISA is also maintained in more detailed analyses on some specific
groups of students. For example, Hermann and Kopasz (2021) study the
relationship between national education policies and the gender gap
in mathematics, reading and science with PISA 2012 data and find that
grade repetition (grade retention) is the factor with the most consistent
correlations with the gender gap: boys obtain better results than girls
in countries with a high proportion of repeating students regardless of
performance level. The grade level factor - a measure of grade repetition
and school starting age— is also a relevant predictive factor for high
and low performance in mathematics and science in a paper by Gilleece
et al. (2010) with PISA 2006 data in Ireland.

In the specific case of Spain, this relationship has been highlighted
by numerous studies with PISA data from different waves and using dif-
ferent approaches and analysis techniques (Garcia-Perales and Jiménez,
2019). For example, when analysing factors associated with high perfor-
mance in mathematics for the Spanish PISA 2009 sample, Gorostiaga and
Rojo-Alvarez (2016) find that grade repetition has a negative effect on
performance. Molina et al. (2022) reach the same conclusion with perfor-
mance data by gender in mathematics for the Spanish PISA 2018 sample;
they indicate that it is the variable with the greatest effect on mathematics
scores for both genders. Also, Garcia-Pérez et al. (2014) with PISA 2009
data show the negative impact of repetition, especially during primary
education or when repeating more than one grade. The same conclu-
sion is reached by Calero et al. (2012) with PISA 2009 in Spain and Italy:
grade repetition is a decisive variable for mathematics performance in
both countries and particularly in the case of Spain if repeating a grade
during primary education or repeating more than once.
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One of the characteristics of grade repetition is that it is directly relat-
ed with school drop-out rates, in other words, with the proportion of
individuals who do not complete compulsory studies. Both Jacob and
Lefgren (2009) and Hughes et al. (2017, 2018) use longitudinal studies to
show the relationship between grade repetition and students dropping
out at the age of sixteen.

The same relationship between grade repetition and dropping out is
shown in Spain in a study by Lopez-Rupérez et al. (2021), which uses age-
appropriateness rate to show that the level of grade repetition at age 15
is a predictor that secondary education students will not graduate. Also,
Guio and Choi (2014) use PISA data from 2000 to 2009 to study factors
related to school drop-out rates in Spain including grade repetition; the
same as the study by Calero et al. (2010) with PISA 2006 data and Choi
and Calero (2013) with PISA 2009 data; in all these cases, grade repeti-
tion is one of the personal factors associated with dropping out in Spain.

As regards the percentage of students who repeat a grade, internation-
al studies show that it varies greatly for the different countries that imple-
ment PISA assessments. Goos et al. (2013) indicate that this percentage
depends on various factors including beliefs in each society on the advan-
tages and benefits of this practice. In their literature review on the effects
of grade repetition policies in the OECD, Valbuena et al. (2021) conclude
that this measure is inefficient given the economic, personal and social
effects, and they recommend seeking alternatives, as do Calero et al.
(2010), Choi and Calero (2013) and Garcia-Pérez et al. (2014). Rodriguez
(2022) also warns of this inefficiency due to the detrimental effects on
academic performance and different motivational variables such as self-
concept; in the same vein as Ehmke et al. (2010) and Tingle et al. (2012).

In the case of Spain, considerable research effort has been dedicated to
analysing factors related with grade repetition although most of these stud-
ies have focused on the personal and contextual factors of students. For
example, Valbuena et al. (2021) show that students from more economi-
cally disadvantaged environments and whose parents have less studies are
more likely to repeat, the same as Lopez-Rupérez et al. (2021) with data
from the Spanish PISA 2018 sample and Garcia-Pérez et al. (2014) with
data from the Spanish PISA 2009 sample, which also show the influence
of data of birth (being born in the last quarters of the year), gender (boys)
and being an immigrant in the probability of students repeating. With data
from the Spanish PISA 2019 sample, Cordero et at. (2014) coincide in the
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effect of birth month and being an immigrant, along with not attending
preschool, family structure or lack of books at home as factors affecting
grade repetition. In their study with data from the General Diagnostic
Assessment 2009 in Spain, Gonzélez-Betancor and Lopez-Puig (2016) note
that some socioeconomic factors such as the mother’s education level and
having an unemployed father significantly affect grade repetition.

Arroyo-Resino et al. (2019), with data from PISA 2015 in Spain, relate
grade repetition less with socioeconomic factors, which are less impor-
tant, than with teaching process factors and non-cognitive factors. The
most relevant predictors of their model include student aspiration: those
with greater aspirations, who expect to complete more than compulsory
secondary education, are less likely to repeat.

This study, however, will not focus on students’ personal factors which
are difficult to change, but rather on the contextual factors of schools,
and on socioeconomic and education policy factors at regional level.
These are the factors that are easier to change in order to minimise the
percentage of repeaters, particularly school-related variables.

Research objectives and questions

The objectives of this study are to analyse the proportion of repeating
students in Spanish schools participating in PISA 2018 and relate this
proportion with different personal (aggregated by centre), contextual,
socioeconomic and education policy data at both centre and Autono-
mous Region level; and to analyse which of these factors could be con-
trolled by school socio-education policies and teaching to reduce the
percentage of repeaters per centre.

The main contributions of this study are: not using repetition as a
dichotomous variable at student level but as an aggregated quantitative
variable, i.e., by analysing the proportion of repeating students in each
school and Autonomous Region. Meanwhile, the analysis will be conduct-
ed in two phases: initially with a correlational analysis to find variables
related with the proportion of repeaters at the school itself (contextual
and educational factors) and at regional level (socioeconomic, develop-
ment and education policy factors). These variables will then be used for
a multi-level analysis with an uncommon approach where the first level
will be schools and the second Autonomous Regions.
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To achieve these objectives, the following research questions are
proposed:

B Q1:What is the current status of grade repetition in schools in Spain
and the Autonomous Regions measures by the PISA assessment,
and how does it relate with performance?

B Q2: With what centre contextual and education factors can the
proportion of repeaters in schools be related?

B Q3: With what regional socioeconomic and education policy
factors (Autonomous Region) can the proportion of repeaters in
schools be related?

B Q4: Which of the above factors can be changed to reduce the
number of repeaters?
This study does not therefore focus on students’ personal characteris-
tics associated with grade repetition, but rather on analysing factors asso-
ciated with grade repetition at meso (school) and macro (system) level.

Method
Design

This ex post facto study analysed secondary data. Spanish student and
school databases available in the PISA 2018 assessment framework were
used' (OCDE, 2019, 2020).

Population and sample

The population defined in PISA 2018 in Spain are Spanish compulsory
secondary education students aged 15, grouped in their respective schools,
which are considered clusters in the sampling process. The OECD imple-
ments a two-stage cluster stratified probabilistic sampling. Each Autono-
mous Region of Spain (AR) is considered a stratum in PISA 2018, which
allows a representative sample of both students and schools in each.

! https://www.oecd.org/pisa/data/2018database/
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The analysis unit in this paper are schools: as explained later, after
pre-processing data a final sample was obtained of n=1082 Spanish
schools offering compulsory secondary education, distributed by AR as
indicated in table I.

TABLE . Distribution of schools by Autonomous Region

AR Frequency Percentage
Andalusia 53 4.9
Aragdn 52 4.8
Asturias 55 5.1
Cantabria 55 51
Castile and Ledn 59 55
Castile-La Mancha 53 49
Catalonia 50 4.6
Ceuta 12 1.1
Region of Valencia 52 4.8
Extremadura 54 5.0
Galicia 59 55
Balearic Islands 53 4.9
Canary Islands 54 5.0
La Rioja 44 4.1
Madrid 142 13.1
Melilla 8 0.7
Murcia 52 4.8
Navarre 49 4.5
Basque Country 126 11.6
Total 1082 100

Source: OECD.

Variables and Instruments

In addition to assessing student performance in mathematics, reading
and science, PISA tests include context questionnaires given to students,
their families, teachers and management teams. These include extensive
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information on demographic, socioeconomic, personal, educational, etc.,
matters of the school environment (OECD, 2019).

The variable criterion of the study was the proportion of repeaters in
the school. As for predictor variables, based on evidence obtained from
previous studies (e.g., Choi and Calero, 2013; Cordero et al., 2014; Goos
et al., 2021; Lopez-Rupérez et al., 2021), and taking into account the mod-
ules assessed in PISA 2018 context questionnaires (OCDE, 2019), four
blocks were included: socioeconomic variables; demographic, school
available resources; and teachers’ work. All related composite indices
available in PISA were included in these blocks. Gender and town size
variables, especially relevant in literature, were also included.

It is also important to note that this study is multi-level; with the school
being level one and AR level two. Key socioeconomic factors were also
obtained from other public databases that are widely used in literature
(table 1I): per capita income as a general indicator of AR wealth; spend-
ing on education indicators by student and per capita; quality of life
indicators (such as the Human Development Index); and socioeconomic
inequity and inequality indicators (GINI, AROPE and S80/S20 indices).

Other variables included in the study were taken from PISA 2018
databases. Key factors extracted from the student database were added
to the schools database, calculating their average. Table III shows the set
of variables obtained by block and source database, including the name
of each variable in the original databases.

TABLE II. Socioeconomic variables (AR level) included in the study

Variable Database

Per capita income INE*

Spending on education per capita INEE**

Spending per student INEE

Human Development Index. World Bank Open Data
GINI Index INE

AROPE (At Risk of Poverty and/or Exclusion) Index INE

$80/520 Index INE

* National Institute of Statistics, ** National Institute for Educational Assessment.
Source: Compiled by authors.
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TABLE Ill. Predictor variables included in the study

Block Variable Name in PISA Database
Socioeconomic Family socioeconomic level ESCS Student
Demographic Town size SCO01QO1TA School
Demographic Ownership SCHLTYPE School
Demographic School size SCHSIZE School
Demographic % of females ST004D01T Student
Demographic Average immigrants IMMIG Student
Demographic Change of school SCCHANGE Student
Demographic Duration of preschool education DURECEC Student
School resources No. of school teachers TOTAT School
School resources Student-teacher ratio STRATIO School
School resources Class size CLSIZE School
School resources ICTs available in the school ICTSCH Student
School resources Computer-student ratio RATCMP1 School
School resources Internet Pc-student ratio RATCMP2 School
School resources % of teachers with a master’s degree PROAT5AM School
School resources % of teachers with a PhD PROAT6 School
School resources Shortage of school materials EDUSHORT School
School resources Shortage of human resources STAFFSHORT School
Teaching Student behaviour STUBEHA School
Teaching Teacher behaviour TEACHEHA School
Teaching Disciplinary climate in language DISCLIMA Student
Teaching Direct teacher instructions DIRINS Student
Teaching Perceived feedback PERFEED Student
Teaching Stimulation of reading STIMREAD Student
Teaching Adaptive instruction ADAPTIVITY Student
Teaching Teacher interest TEACHINT Student
Teaching Competitiveness in school PERCOMP Student
Teaching Cooperation in school PERCOOP Student
Teaching Discriminatory school climate DISCRIM Student
Teaching Use of ICTs in school USESCH Student
Teaching Use of ICTs in lessons ICTCLASS Student

Source: OECD.
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Procedure and data analysis

Before the proposed analyses, available data were pre-processed. As out-
liers were detected in the higher scores of the proportion of repeaters
criterion variable data distribution (figure II), in order to avoid possible
biases, seven schools were eliminated in which 100% of the students
sampled claimed to have repeated a grade. So this study includes 1082 of
the 1089 Spanish schools sampled in PISA 2018. Given that the original
distribution of schools was altered, the school weighting available in PISA
2018 was not included for data analysis.

Prior to applying multi-level models to predict the proportion of
repeaters we obtained Pearson correlations between the criterion vari-
able and the set of predictor variables, so that initial multi-level models
only included variable significantly correlated with the criterion.

Final models were obtained by a step-by-step regression model: the
non-significant variable with the lowest weighted parameter was eliminated
one by one and the model was repeated until all variables were significant.

A total of three multi-level models were tests in a nested process:

B Model 1: Model including relevant socioeconomic and demographic
variables obtained in the correlational analysis.

B Model 2: Based on model 1, it includes socioeconomic and
demographic variables as well as those related to school resources.

FIGURE II. Initial distribution of the proportion of repeaters variable
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B Model 3: Complete model that includes all significant variables
from the four blocks (socioeconomic, demographic, school
resources and teaching).

The multi-level models computed included the main effects of the
school level and AR level variables as fixed factors and only intercepts
of the different ARs as random factors. This decision is based on the
exploratory nature of this study, which focused on detecting global fac-
tors associated with grade repetition and not detecting how these factors
have a differential influence in each AR.

A significance level of 5% was used and analyses were conducted with
JASP version 0.16 free software (descriptive and correlational analysis)
and with SPSS (multi-level models).

Results

Descriptive and correlational analysis

After eliminating outliers, the proportion of repeaters was distributed in
an average value of 25.92% with a standard deviation of 16.54%. Figure I11
shows how the minimum number of repeating students per school in the

FIGURE Il Distribution of the proportion of repeaters after pre-processing
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sample is 0% (61 schools), with a maximum of 90% (1 school). The dis-
tribution shows a clear positive asymmetry with most schools ranging
between 15% and 35% of repeating students.

Also note the high correlation between the proportion of repeaters
and average school performance scores in PISA (figure IV). The autono-
mous regions of Ceuta and Melilla, where the percentage of repeating
students is clearly higher than the other ARs, stand out in this sense as
they correlate with significantly lower performance levels.

FIGURE IV. Proportion of repeaters by AR and relationship with academic performance
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In fact, the correlation between performance assessed in PISA and the
proportion of repeaters is very high at both school level and when these
variables are aggregated at AR level (table IV).

TABLE IV. Correlations between performance and proportion of repeaters

School level AR level
ry P ry P
Performance in mathematics -722 <.001 -.724 <.001
Performance in reading -.605 <.001 -.662 .002
Performance in science -.648 <.001 -675 .002
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Regarding correlations between predictor study variables and the pro-
portion of repeating students, table V shows the results in indicators at
AR level. Significant correlations can be observed with the overall wealth,
quality of life and inequality indicators; direct correlation levels with
these latter factors are high.

TABLE V. Correlations between socioeconomic indicators and the proportion of repeaters

AR level
r P
Per capita income -537 018
Spending on education per capita -115 659
Spending per student -.180 489
Human Development Index -757 <.001
GINI Index 596 .007
AROPE Index 611 .005
$80/520 Index 715 <.001

Table VI shows how the proportion of repeaters correlates with other
sociodemographic and economic variables in PISA. These indicators are
all significant at school level and in terms of AR, only socioeconomic level
is relevant in line with the inverse correlation with Per capita income.
Larger schools in bigger towns which are considered private-charter

TABLE V1. Correlations between sociodemographic factors and proportion of repeaters

School level AR level
ry p ry P
Town size -123 <.001 -311 195
Ownership 458 <.001 291 227
School size -237 <.001 342 152
Percentage of females -155 <.001 -169 488
Average immigrants 453 <.001 -326 172
Change of school 361 <.001 -.304 206
Duration of preschool education -232 <.001 -.398 092
Family socioeconomic level -715 <.001 -783 <.001
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schools tend to have a lower proportion of repeaters. Meanwhile, schools
with a higher percentage of males and a greater rate of immigrant stu-
dents are associated with higher grade repetition rates. Finally, schools
in which students change school more and where students have attended
fewer years of preschool are also associated with higher repetition rates.

Many factors associated with school resources are significant at both
levels as shown in table VII. At school level, student-teacher ratio (more
students per teacher means a lower grade repetition rate, in line with
the observations above for school and town size) and management team
perception on shortage of material resources at the school (greater needs
equal greater repetition rate) stand out. However, the computer-student
ratio is not related with the percentage of repeaters, and neither is the
level of teachers with higher education. In terms of AR, regions with a
lower internet connection rate and greater material and human resource
needs are associated with a higher proportion of repeaters.

TABLE VII. Correlations between school resources and proportion of repeaters

School level AR level

Yy P ry P
No. teacher -105 .001 158 518
Student-teacher ratio -229 <.001 A21 073
Class size -132 <.001 .345 149
ICTs available in the school -.099 .001 -.643 .003
Computer-student ratio .002 994 -136 .580
Internet PC-student -037 245 -469 043
Percentage of teachers with master’s degree 076 033 197 419
Percentage of teachers with PhD .007 846 -139 570
Shortage of school materials 241 <.001 602 .006
Shortage of human resources 164 <.001 620 .005

Teaching (as perceived by students and management teams) also
appears to be significantly associated with the proportion of repeaters,
as seen in table VIII. Teaching factors significantly associated with grade
repetition at school level include disruptive student and teacher behav-
iour or negative classroom climate (direct relationship), or frequency of
ICT use and cooperative climate (inverse relationship). Teacher skills
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TABLE VIII. Correlations between teaching and proportion of repeaters

School level AR level
ry P Y P
Student behaviour 448 <.001 .389 100
Teacher behaviour 189 <.001 222 361
Disciplinary climate in language -.060 049 543 016
Direct teacher instructions 226 <.001 675 .002
Perceived feedback A71 <.001 .505 027
Stimulation of reading 037 228 601 .007
Adaptive instruction 039 195 399 .090
Teacher interest -.009 776 408 .083
Competitiveness in school -.062 042 287 234
Cooperation in school -299 <.001 -302 209
Discriminatory school climate 243 <.001 376 13
Use of ICTs in school -105 .001 -776 <.001
Use of ICTs in lessons =173 <.001 -335 161

(such as direct instructions and perceived feedback) are directly related
with repeating: this association can be interpreted as the teacher being
more significantly involved in contexts with greater academic need. At
AR level, these teacher skills are once again most significantly associ-
ated with the repetition rate. Use of ICTs in school also has an important
inverse association at regional level.

Multi-level Models

Firstly, the null model has an intraclass correlation coefficient (ICC) of
8.05%. Despite the literature review (Goldstein, 1995; Snijders and Bosk-
er, 2011) indicating desirable ICC levels of around 10%, the correlational
analysis shows numerous significant variables at AR level, which leads
us to consider the multi-level analysis to be of interest. Table IX shows
parameters of the three final multi-level models obtained. ICC for the
complete model is 2.20%, absorbing most intergroup variability with the
predictor variables incorporated.
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TABLE IX. Multi-level models (L1= level 1, school, L2=level 2, AR)

Model 1 Model 2 Complete model
B t P. B t P. B t P.
Intercept -0.374 | -408 | <001 | 1932 | 276 | .011 | 988 | 1.951 | .065
GINI (L2) 0.005 | 238 | .025 - - - - - -
Town Size (L1) 0.008 | 215 | .032 | 0.008 | 2.16 | .031 - - -
Ownership (L1) 0.028 | 438 | <001 | 0028 | 445 |<001| .021 3.08 | .002

Percent. males (L1) 0.154 | 5.03 | <001 | 0154 | 501 | <001 | 0.139 | 450 | <001
Immigrant rate (L1) | 0085 | 465 | <001 | 0.083 | 457 | <001 | 0.095 | 544 | <.001
Changes of sch. (L1) | 0.154 | 10.13 | <001 | 0.154 | 10.13 | <001 | 0.144 | 9.63 | <.001
Preschool Ed. (L1) 0.038 | 297 | .003 | 0.037 | 2.856 | .004 | 0.040 | 3.21 .001

Socioeconomic -0.177 | -21.22 | <001 | -0.178 | -21.32 | <001 | -0.158 | -19.15 | <001
lev. (L1)

ICTs available (L2) -0.059 | -229 | 030 - - -
PC-Internet ratio (L2) -1.787 | -247 | 022 | -1185 | -2.34 | 029
Student behav. (L1) 0012 | 356 | <.001
ICT use (L2) -0.147 | -5.37 | <.001
Direct Instruc. (L1) 0.041 373 | <001
Coop. Perception -0.026 | -241 | .016
(QD)

Regarding socioeconomic and demographic variables, of AR indica-
tors (L2), only the GINI index has minor significant effects in model 1.
In the final model, school ownership, percentage of males, immigrant
student rate, number of school changes and attending preschool are fac-
tors at school level (L1) maintained in all models, with direct effects on
the proportion of repeaters.

As for school resources, inverse moderate effects can only be observed at
AR level (L2) in two variables related with universal access to ICTs in the ARs.

Finally, various factors related to teaching are significant in the com-
plete model. At AR level (L2), frequency of ICT use is a predictor factor
of grade repetition. At school level (L1), disruptive student behaviour
and greater direct intervention in instructions by the teacher are risk
factors associated with higher repetition rates. School environments in
which students perceive a cooperative climate, however, are associated
with lower grade repetition rates.
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Discussion and conclusions

Based on data from the Spanish PISA 2018 sample, grade repetition was
analysed by aggregation at school level, calculating the proportion of
repeating students at each school, and analysing the relationship between
this variable and different indicators at school and regional level. These
indicators correspond to four types of variable: socioeconomic, demo-
graphic, related to resources and to teaching.

In response to research question Q1, the proportion of repeaters at
schools in inversely related with performance in science, mathematics
and reading measured by PISA. This result is in line with prior studies
that indicate a negative relationship between performance and grade
repetition (Calero et al., 2012; Garcia-Perales and Jiménez, 2019; Garcia-
Pérez et al., 2014; Gilleece et al., 2010; Gorostiaga and Rojo-Alvarez,
2016; Hermann and Kopasz, 2021; Molina et al., 2022), which questions
the use of repetition to improve student performance.

In answer to research question Q2, the school’s aggregate socioeco-
nomic level is found to have a major impact on the proportion of repeat-
ers. This relationship between sociodemographic level and repetition
coincides with prior research (Calero et al., 2012; Choi y Calero, 2013,
Gilleece et al., 2010; Gonzalez-Betancor and Lopez-Puig, 2016; Goos et
al., 2013; Guio and Choi, 2014, Lopez-Rupérez et al., 2021). School demo-
graphic variables such as ownership, town and school size, percentage
of females and immigrants, and aggregated values of school changes and
duration of preschool education of students, are highly significant, in line
with studies on individual factors related with grade repetition (Cordero
et al., 2014; Garcia-Pérez et al., 2014; Gonzalez-Betancor and Lopez-Puig,
2016; Lopez-Rupérez et al., 2021; Valbuena et al., 2021). School human
and material resources generally have a slight association with the pro-
portion of repeaters at the school, these include teacher-student ratio
and class size. Management team perception on shortage of material and
human resources is, however, moderately associated with the proportion
of repeaters per centre. Finally, student perception of their own behav-
iour, overall school functioning, perceived climate, and cooperation and
teaching, are also associated with the proportion of repeaters.

In response to research question Q3, at Autonomous Region level we
can see a direct influence of sociodemographic factors such as greater
socioeconomic inequality and lower quality of life, on the proportion
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of repeaters, in line with some prior studies (Garcia-Pérez et al., 2014;
Gonzilez-Betancor and Lopez-Puig, 2016; Lopez-Rupérez et al., 2021).
Economic inequalities between regions have also proven to have an
impact on other aspects of education, such as drop-out rates (Calero et
al., 2012) or performance in primary education (Gonzalez-Betancor and
Lépez-Puig, 2021). Daniele (2021) also highlights that the poverty rate in
regions of Spain and Italy can predict the rate of students with low per-
formance in mathematics according to PISA, the same as higher levels of
inequality, and that regional differences persist even when measures are
adjusted based on student ESCS.

However, analysing AR education policy factors like spending on
education per student or per capita, highlights that even though they
are negatively related with the percentages of repeating students in that
region, the direct relationships is not significant. Contradictory results
can be found on this matter: Donato and Ferrer (2012) find a positive
relationship between Autonomous Region spending on education and
performance in science in PISA 2009, while Gil-Flores (2014) find no rela-
tionship between PISA 2012 performance in mathematics, reading and
science and education resources allocated in the Autonomous Regions.

In the multi-level model developed based on the correlational analysis,
the complete model includes variables at school level that are sociode-
mographic (aggregate socioeconomic level by centre), demographic
(school ownership, percentage of males, immigrant student rate, number
of school changes and attending preschool), and variables related with
teaching (disruptive student behaviour, direct intervention in instruc-
tions and perception of a cooperative climate). At AR level, the complete
model only includes variables related with aggregate teaching resources
at schools, such as ICTs available, PC-Internet ratio and use of ICTs.

Lastly, to answer research question Q4 based on multi-level model
results, most socioeconomic and demographic variables (such as owner-
ship or aggregate socioeconomic level) stem from the school’s context and
are difficult to change, although the development of education policies
designed to promote preschool education and a more even distribution of
immigrant students among schools could be useful. Results also empha-
sise the importance of improving variables related with school human
and material resources (especially universal access to ICTs and their use
in the classroom) as well as variables related to teaching, such as creating
a cooperative climate and improving student behaviour in the classroom.
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In summary, by using a clearly differentiated methodological approach,
this study obtains results that are in line with prior studies, thus help-
ing to consolidate the literature review. The results obtained point in
two fundamental directions. On the one hand they confirm that fun-
damental factors associated with grade repetition rate at both school
and AR level are socioeconomic and demographic, above factors associ-
ated with resources available in schools or teaching. These results must
lead us to reflect on the approach and orientation of grade repetition
in Spain as they highlight ‘a lack of consistency or effectiveness of edu-
cation compensation mechanisms applied in our country to repeating
students’ (Lopez-Rupérez et al., 2021, p. 347). On the other hand, taking
these inconsistencies into account, our results point toward certain edu-
cation variables that may have a key effect of education compensation to
increase the efficiency of grade repetition. Based on the results obtained,
greater analysis is required on how the following key variables impact
the effectiveness of grade repetition: adequate use of ICTs in school
activities; classroom climate and coexistence at school; open cooperation
climate among teachers; and direct instruction style and academic sup-
port for students by teachers.

Limitations and future studies

This study used PISA data which, although an excellent source of data,
collects information on variables such as grade repetition from student
declarations and data may therefore be biased due to social desirability.
In line with most research on grade repetition, this study is cross-cutting
and thus limits the possibility of finding causal results. In order to anal-
yse cause-effect relationships between the influential variables detected
in this paper, it may be interesting to apply causal inference techniques
in future studies so as to attribute causal relationships under certain
conditions based on panel data. A detailed analysis of education poli-
cies implemented and their effects would also be of undoubted value to
understand the best way of addressing a complex phenomenon such as
grade repetition. Finally, taking into account the significant implications
of the relationships found between some variables in this study, future
studies are required with a more specific and detailed analysis of the
mechanisms behind each of these associations.
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Abstract

In the last decade, there has been a growing interest in peer observation as
a mechanism for teachers' professional development. Based on a reciprocal peer
observation intervention, the aims of this study are: 1) to examine teachers' per-
ceptions of reciprocal peer observation; 2) to analyze differences in perceptions
as a function of whether teachers were acting as observers or observees; 3) to
investigate how writing the post-observation and final reports affects teachers’
perceptions of the observation process; and 4) to determine whether teachers’
initial perceptions of resistance towards peer observation were reduced after the
process of reciprocal peer observation. To that end, a survey was administered
after the intervention to 224 teachers (137 in primary education and 87 in sec-
ondary education) from 15 public schools in Spain. Results showed that most of
the teachers had a positive perception of reciprocal peer observation, as it had
helped them to reflect on their own practices and those of their peers. The analy-
sis of differences between the roles showed that observers tended to value the
identification of areas to improve their practice, and observees tended to view,
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feedback as an opportunity for teaching improvement. Results show that recip-
rocal peer observation is an excellent opportunity for professional development
when teachers perform both roles. Results also underline the importance of
writing reports during RPO to identify teaching improvement goals. In addition,
after the intervention, teachers indicated reduced resistance to peer observation,
showing that a reciprocal, collaborative model can defeat the negative emotions
that often emerge in peer observation. Recommendations are suggested for the
implementation of this practice in school settings.

Keywords: reciprocal peer observation of teaching, teacher professional devel-
opment; peer learning, collaborative model, primary and secondary education.

Resumen

En la ultima década, ha habido un creciente interés en la observacion entre
iguales como mecanismo para el desarrollo profesional docente. A partir de una
intervencion basada en una observacion reciproca de la ensefianza, los objetivos
del presente estudio son: 1) examinar las percepciones de los docentes sobre la
observacion reciproca entre iguales; 2) analizar las diferencias que perciben los
docentes cuando desempenan los roles de observador y observado; 3) conocer
como impacta la escritura del informe de post-observacion y final en las percep-
ciones del proceso de observacion; y 4) identificar si después de la practica de
observacion reciproca los docentes reducen su percepcion inicial de resisten-
cias hacia la observacion entre iguales. Para ello, al finalizar la intervencion se
administré una encuesta a 224 docentes (137 de primaria y 87 de secundaria) de
15 escuelas publicas en Espana. Los resultados mostraron que la gran mayoria
de los docentes tuvieron una percepcion positiva de la observacion reciproca
ya que les ayudo a reflexionar sobre sus practicas y las de sus companeros. El
analisis de las diferencias entre los roles de observador y de observado mostré
que en el rol de observador los docentes valoraron identificar 4reas para mejorar
su practica, y en el de observados, el feedback como oportunidad de mejora,
evidenciando que la observacion reciproca es una excelente oportunidad para el
desarrollo profesional docente en ambos roles. Los resultados también subrayan
la importancia de escribir informes para identificar objetivos de mejora de la
practica docente. Ademas, después de la intervencion, los docentes indicaron
una reduccion de sus resistencias iniciales hacia la observacion entre iguales, lo
que muestra que un modelo colaborativo reciproco puede disminuir las emocio-
nes negativas que a menudo surgen ante esta practica. Se sugieren recomenda-
ciones para la implementacion de esta practica en la escuela.

Palabras clave: observacion reciproca entre iguales, desarrollo profesional
docente, aprendizaje entre iguales, modelo colaborativo, educacion primaria y
secundaria.
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Introduction

Contemporary teachers increasingly need lifelong learning to face the
growing changes and challenges of 21st century education (OECD,
2020). The latest TALIS report indicates that teachers believe that col-
laborative forms of professional development, as peer observation, have
the greatest impact on their teaching practices. However, only 9% of
teachers report providing observation-based feedback to colleagues at
least once a month (OECD, 2020). In Spain, the percentage decreases to
5 % (Gonzalez, 2020). Despite the current need to expand this kind of
professional development in the school context, research into the collab-
orative reciprocal model of peer observation, in which teachers perform
both roles (observer and observee), is still relatively underdeveloped, as
it is, unfortunately, its practice in the schools. The focus of this study is
to analyze in-service teachers’ perceptions of reciprocal peer observation
as a mechanism for their collaborative professional development.

Teachers’ Collaborative Professional Development through
Reciprocal Peer Observation

Reciprocal Peer Observation (RPO) involves a pair of teachers with simi-
lar degrees of experience and status who mutually agree to observe one
or more pedagogical aspects of one another’s practice. They use instru-
ments such as an observational grid and/or video recordings to collect
evidence of their teaching practices and to offer mutual and constructive
feedback with the final goal of improving the teaching practice of both
teachers (Corcelles-Seuba et al., 2023; Duran et al., 2020; O'Leary and
Savage, 2020).

It is important to distinguish this reciprocal and symmetrical collab-
orative model of peer observation from other models of peer observation
that are asymmetrical, where the observer is an “expert” or a teacher with
higher status, and not reciprocal in which the observer is not in turn
observed in his or her classroom (Gosling, 2005; 2014; Fletcher, 2018;
O’Leary, 2020).

Results of previous research indicate that RPO is a promising training
strategy with numerous benefits for teachers’ learning when they per-
form both roles, observee and observer (Rosell6 and De la Iglesia, 2021;
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Versategui and Gonzalez, 2019). Observees can receive constructive feed-
back to improve self-efficacy, self-reflection and self-confidence in their
teaching (Bruce and Ross, 2008; Kohut et al., 2007; Motallebzadeh, et al.,
2017; O’Learly and Savage, 2020; Shousha, 2015). Observers can learn
new methodologies by watching how a colleague manages a classroom
(Hendry and Oliver, 2012; Kohut et al., 2007; Motallebzadeh et al, 2017;
Thomson et al, 2015; Tenenberg, 2016). Moreover, RPO can provide insti-
tutional learning by fostering the development of professional learning
communities of teachers (Darling-Hammondet al., 2017).

However, RPO has some challenges. Firstly, it’s important to achieve
a respectful and collaborative relationship based on trust and support
between teachers (O’Learly and Savage, 2020). Research has shown
that peer observation can provoke anxiety or leave teachers feeling
threatened or judged by more expert colleagues. This resistance to PO
is one of the main obstacles to its implementation (Alam et al., 2020;
Cosh, 1999; Gosling, 2005). Another challenge is constructive feedback
(Rosell6 and De la Iglesia, 2021). When there is a lack of constructive
discussion about teaching practices, teachers run the risk of becoming
overly complacent about their own teaching practices, potentially rein-
forcing their resistance to change (Hammersley-Fletcher and Orsmond,
2005; Gosling, 2005; Shortland, 2004). Other difficulties are lack of
time, teaching overload and/or lack of space for joint interaction (Alam
et al., 2020; Motallebzadeh, et al., 2017; Hammersley-Fletcher and Ors-
mond, 2005;; Versategui and Gonzalez, 2019). Institutional support in
the form of training prior to PO practices and then throughout the
whole PO process is essential to overcome resistances and difficulties
(Sider, 2019).

Despite its challenges and potential benefits, research into RPO is still
relatively underdeveloped (Ridge and Lavigne, 2020), as is its practice in
primary and secondary educational contexts (OECD, 2020).

Firstly, prior research has mostly focused on teacher observation
using an asymmetrical and non-reciprocal model (O’Leary and Savage,
2020), mainly, on the university level (Fletcher, 2018; O’Leary and Sav-
age, 2020; Shortland, 2004; Zeng, 2020), but less research has analyzed
RPO in the actual school context (Alam et al., 2020; Hamilton, 2013;
Motallebzadeh et al., 2017; Lam and Lau, 2008; Ridge and Lavigne, 2020).
Secondly, research has primary focused on the benefits of peer observa-
tion for the observee, but less attention has been paid in the literature
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to the observer role (Tenenberg, 2016). Thirdly, many peer observation
protocols include writing to promote teaching reflective practice (Ham-
ilton, 2013: Farrell, 2013). However, little research has been done to
analyze the impact of report writing on the peer observation process
(Lakshmi, 2014; McGuinness and Gibbons, 2005). Finally, considering
resistance to PO is one of the main obstacles for its practice in schools,
more research is needed in determining whether some of this resistance
can be overcome when a collaborative reciprocal approach of PO is
adopted (O’Leary and Savage, 2020).

In light of the need to better understand the potential benefits of RPO,
the present study examines teachers’ perceptions of the RPO process,
differences between the roles of observer and observee, and the impact
of writing reports. In addition, changes in teachers’ degree of resistance
to PO were analyzed. Our research questions were the following:

B How do teachers perceive the RPO process (pre-observation,
observation and feedback phases)? What are the overall perceived
benefits and difficulties of RPO for Teachers’ Professional
Development?

B What differences do teachers perceive when they perform the
observer and observee roles during the RPO process?

B How do writing reports (post-observation and final report) affect
teachers’ perceptions of the RPO process?

B Does the practice of RPO reduce teachers’ perceptions of resistance
to PO?

Methods

Context of intervention: Reciprocal Peer Observation conditions
and procedure

According to O’Leary and Savage (2020), the success of peer observa-
tion for development purposes is contingent on a planned and inten-
tional pedagogical discussion between teachers, based on evidence from
their own teaching practice. If peer observation is not well-planned or
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structured, it can become counterproductive, generating feelings of resis-
tance and hostility. Therefore, it was necessary to organize the RPO pro-
cess and structure teachers’ pair interactions so that they could serve as
a mechanism for peer learning.

Teachers in this study were asked to voluntarily participate in a RPO
practice as part of their training program. It was important to ensure
voluntary participation and data confidentiality to promote a secure envi-
ronment for peer learning (Sider, 2019; O’Leary and Savage, 2020). Par-
ticipants were asked to choose their partners in accordance with the
criteria of symmetry in experience and status. Mutual trust and respect
between peers were important to ensure the success of observation for
developmental purposes (Gosling, 2005; O’Leary and Savage, 2020). In
addition, considering the relevance of constructive feedback for the suc-
cess of RPO (Hammersley-Fletcher and Orsmond, 2005; O’Leary and Sav-
age, 2020) teachers participated in an initial training session. The training
included a presentation of the characteristics of the peer observation pro-
cess (pre-observation, observation and feedback), and some guidelines
and practical activities to help observers to offer constructive feedback
(adapted from O'Leary, 2020).

After the training session, the pairs of teachers were asked to com-
plete the following three-phase RPO process, followed by a final indi-
vidual written reflection (O’Leary, 2020):

B Pre-observation phase: Teachers were required to conduct at least
one pre-observation session in which each pair of teachers had to
agree on:

- the objectives of the observation, which needed to be clear
and relevant for participants and agreed upon by both teachers
before the observation (Sider, 2019; O’Leary, 2020) (a).

= the observation criteria, for which purpose they were provided
with a grid and were able to make the necessary adjustments (b).

- the duration of the observation (at least one session for each
teacher was required).

- data collection (in addition to completing the adapted grid,
participants were encouraged to record the sessions and to
select clips for feedback) (c).

- the observer and observee roles, following the guidelines that
were offered (adapted from O’Leary, 2020) (d).

- preservation of confidentiality (e).
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B Observation phase: a minimum of two observations were required,
one for each participant, because each teacher performed both the
observer and the observee role. In the observation session, after
informing students of the reason for the observation, observers
were asked to take notes discretely and respectfully about the
class, assisted by the grid and/or the audiovisual recording, if
agreed upon, without intervening. At the end, the observees were
asked to write a brief report on how the session had gone (the
post-observational report).

B Feedback phase: at least, two feedback session were required,
one for each participant. In the feedback session, following a
conversational format, the observer invited the observee to make
a self-assessment of the session, based on the post-observational
report written at the end of the observed session. Then, the
observer presented their observations, supported by the evidence
collected during the observation, identifying at least one strength
and one action requiring explanation. The observee actively
participated in this dialogue, and, together, they were asked to set
(a few reachable) specific goals for teaching improvement.

B Individual written reflection: Based on the different reflections
carried out during the RPO process (the individual one at the
end of the observed session and the shared ones in the feedback
session), the observee was asked to compile a brief report based
on a personal synthesis, the final report.

Participants

The participants were 224 in-service teachers from two networks of
schools in Spain. 180 of them from 9 schools in a school network in
Navarra (Proeducar Hezigarri program) and 44 of them from 6 schools
in a Catalan school network (Xarxa de Competencies). Teachers from
Catalufia conducted the reciprocal peer observation practice during Feb-
ruary to May of 2020, and teachers from Navarra during October 2020
to January 2021. 54 participants were males and 170 females. 137 teach-
ers worked in primary education and 87 in secondary education. All
of them took part in the study on a voluntary basis, as part of their
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training. All participants received written information about the project
and gave their consent to participate according to the ethics compliance
procedures (Ramrathan et al., 2017). Participants were trained in the
peer observation process, and they implemented RPO at least two times,
once performing the role of observee and another performing the role
of observer.

Instruments

An ad hoc questionnaire entitled Reciprocal Peer Observation (RPO)
Online Survey was designed for the purposes of this study.

The RPO Online Survey consists of a) 3 sociodemographic items
(gathering data on school, educational stage, and gender); b) 59 items
organized into three sections (pre-observation, observation, and feed-
back phases) based on the PO protocol described by O’Leary (2020)
to collect teachers’ perceptions of the PO process. From those, 47 were
close-ended questions answered using a Likert scale (1-4), ranging from
strong disagreement (1) to strong agreement (4), 10 items were close-
ended binary questions (yes/no), and 2 items -related to difficulties in
the pre-observation and feedback phase- were multiple choice ques-
tions with closed answers, although participants had the option to add
other responses. Categories for the closed answers were constructed by
reviewing the main difficulties identified in the previous literature about
the topic.

Finally, 7 close-ended questions answered using a Likert scale (1-4)
conformed a scale to evaluate teachers’ resistance to PO. This scale
was designed by reviewing previous literature research about teach-
ers' resistance to PO and consisted in two items measuring resistance
to the observer role and five items to the observee role. The tool was
validated by a panel of five experts in the field of peer learning. They
were asked to review, comment, and clarify the meaning of the wording
for each item. They provided feedback on the appropriateness of each
item to ensure that all items were relevant. To validate the final scale
a Cronbach's a test was performed showing high internal consistency
(Cronbach's a = .904).

The survey took approximately 10 to 15 minutes to complete.
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Procedure

Data collection

Data were collected in June 2020 (teachers from Xarxa de Competen-
cies) and in February 2021(teachers from Proeducar Hezigarri program)
through the RPO Online Survey to assess teachers’ perceptions of RPO.
Participants were asked to voluntarily complete the survey after they
had finished the reciprocal peer observation practice. Responses to the
survey were kept anonymous to maintain participants’ confidentiality.
The survey was distributed via email and was open to all participants
for a period of three weeks. The response rate was 98%.

Data analysis

Variables on a Likert scale were described using frequency, mean, stan-
dard deviation and percentage (Stevens, 1946; Knapp, 1990).

The participants’ qualitative responses were analyzed using the con-
tent analysis method (Prasad, 2008). Bottom-up categories were developed
by one researcher and then validated by a second researcher. In case of
disagreement, a consensus was reached through discussion. Afterwards,
qualitative variables were described using frequency and percentage.

To analyze differences between teachers’ perceptions when per-
forming the observer role and the observee role, and to examine the
differences between teachers’ resistances before and after the peer obser-
vation, Kolmogorov-Smirnov test was used to determine if the data was
normally distributed or not. Results showed p value was .000 so that a
nonparametric Wilcoxon Signed Ranks Test was used for paired samples
with data on a Likert scale (1-4). For nominal data (yes/no), the McNe-
mar test was used. Finally, differences between teachers that did written
reports and those that did not were tested using a Chi-Square Test for
homogeneity, if application conditions were satisfied. Otherwise, Fisher’s
Exact Test or the Likelihood Ratio Test was used.

The statistical analysis was performed using IBM® SPSS® Statistics
v.21. For all statistical tests, a nominal significance level of 5% (p<.05)
was established.
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Results
1. Teachers’ perceptions of the Reciprocal Peer Observation process

1.1 How do teachers perceive the RPO process (pre-observation, observation and
feedback phases)?

Most of the teachers felt secure during the pre-observation meeting
(96.4%) and found to be useful this meeting (96.4%), the observational
grid (89.7%) and the feedback meetings (95.5%). Meanwhile, most of
the teachers (74.1%) did not find it difficult to act as observers (see
Table 1).

A majority agreed that the feedback they had received from their
partners would be useful in helping them to improve their professional
practice (93.8%), and disagreed (79.5%) with the statement that it was
difficult to offer constructive, non-judgmental feedback.

TABLE I. Peer observation phases

Pre-observation phase 1 2 3 4 Mean | SD

The pre-observation meetings are a useful part of the 0% 3.1% | 39.3% | 57.6% | 3.54 | .55
peer observation process

| felt safe and calm during the planning meetings. 0% 3.6% | 357% | 60.7% | 3.57 | .54
Observation phase 1 2 3 4 Mean | SD
The observation grid was useful. 27% | 76% | 41.5% | 482% | 335 | .73

| limited myself to observing the elements on the grid | 4.9 % | 12.5% | 47.8% | 34.8% | 3.13 | .81
that we had agreed upon.

It was hard not to intervene in the classroom and to 442% | 29.9% | 20.1% | 5.8% 188 | .92
concentrate only on observing.

Feedback phase 1 2 3 4 Mean | SD

Feedback meetings are a useful part of the peer 13% | 3.1% | 384% | 571% | 3.51 | .62
observation process.

The feedback my gave me has been useful to me in 18% | 45% | 371% | 56.7% | 349 | .67
improving my professional practice.

It was hard for me to make constructive, non- 39.3% | 40.2% | 15.2% | 54% | 1.87 .86
judgmental comments on my colleague’s work.

Note: Likert Scale 1 (strongly disagree) - 4 (strongly agree); N=224.
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1.2 What are the overall perceived benefits and difficulties of RPO for Teachers’
Professional Development?

Regarding the benefits of RPO, teachers responded positively all the
items related to TPD, recording mean scores for all items of over 3 out of
a maximum 4 points (see Table II).

TABLE II. Benefits of Peer Observation

Teacher Professional Development 1 2 3 4 Mean SD
Improve my observation skills 2.7% 71% | 46.9% | 43.3% 3.31 72
Improve my motivation as a teacher 54% | 13.8% | 46.9% | 33.9% 3.09 82
Improve my professional self-esteem and 6.3% | 152% | 47.8% | 30.8% 3.03 84
self-confidence

Focus on areas for improvement and on 0.4% 49% | 43.8% | 50.9% 345 61
beginning to make changes

Be more aware of my colleague’s teaching 1.8% 5.8% | 42.4% | 50.0% 341 68
style and what we do and do not have in

common

Reflect on my own teaching through an 1.8% 31% | 433% | 51.8% 345 .64
analysis of others’ practices in order to get

to know myself better

Note: Likert Scale 1 (strongly disagree) - 4 (strongly agree); N=224.

The four items with the highest scores were those inquiring about
how RPO can serve as a tool to reflect about their and their peers’ teach-
ing practice. Most of the teachers agreed that RPO had enabled them to
identify aspects to improve in their own practice and to begin to under-
take changes (94.7%). The process had helped them to reflect about their
own practice via the analysis of their peer’s practice (95.1%), to gain
greater awareness of the similarities and differences between their own
teaching and that of their peer (92.4%), and to improve their abilities
as observers (90.2%). Teachers also agreed that RPO was an effective
mechanism to improve their motivation as teachers (80.8%), and to their
enhance self-esteem and professional confidence (78.6%).

It is also worth mentioning that 72.3% of the teachers stated that they
were planning to continue with RPO in the future.

Regarding feedback benefits (see Table III), most of the teachers agreed
that the RPO process had helped them to learn both to offer (90.2%) and
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TABLE IIl. Feedback session benefits

Participating in peer observation 1 2 3 4 Mean SD
has allowed me to...

Learn to offer constructive feedback. 1.8% 8.0% 46.4% 43.8% 3.32 .69
Learn to accept my colleague’s 1.3% 8.9% 40.2% 49.6% 3.38 .70
feedback.

Receive constructive feedback and 9% 4.0% 39.3% 55.8% 3.50 .62
thought-provoking questions.

Note: Likert Scale 1 (strongly disagree) — 4 (strongly agree); N=224.

accept constructive feedback (89.8%). A majority (95.1%) also agreed that
the peer observation process had allowed them to receive constructive
feedback and thought-provoking questions.

In regard to difficulties, a minority of the teachers said they had
experienced problems during the pre-observation (35.3%) and feedback
(13.8%) phase (see Table IV). Difficulties in the pre-observation meeting

TABLE IV. Difficulties in the pre-observation and feedback phase

Yes No
Did you have any difficulties during the pre-observation phase? 35.3% 64.7%
Difficulties in pre-observation phase Freq %
Organization (schedules, etc.) 49 50%
Observational grid’s adjustments (focus of observation) 46 46.9%
Agreeing about observer / observee roles 3 3.1%

Yes No
Did you have any difficulties during the feedback phase? 13.8% 86.2%
Difficulties in feedback phase Freq %
Avoiding judgments 11 24.4%
Avoiding giving solutions 9 20%
Prioritizing areas to be improved 10 22.2%
Avoiding giving your opinion 6 13.3%
Finding time for feedback 5 11.1%
Peer dialogue 4 8.9%
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were mainly organizational, including problems finding time for the RPO
(50%) and for making adjustment to the observational grid to focus the
observation (46.9%).

Some of the problems in the feedback phase were mainly linked to
the task of offering this constructive feedback, as avoiding judgements
(24.4%), giving solutions (20%) or opinions (13.3%). Other difficulties
were related to prioritize areas for improvement (22.2%) or to find time
to carry out feedback sessions (11.1%).

2. What differences do teachers perceive when they perform the observer and
observee roles during the RPO process?

For each stage of the peer observation process, this study looked at poten-
tial differences between the perceptions teachers reported when they
performed the observer role and those they described when they acted as
observees. These differences are presented below, first with regard to the
observation phase, then in relation to the feedback phase, and, finally, in
terms of the identification of goals to improve teaching practice.

2.1. Differences in the role of observer and observee in teachers’ perceptions of the
observation phase

The results of the Wilcoxon Signed Ranks Test for paired samples showed
statistically significant differences between observers and observees in
the observation phase (see Table V).

Firstly, observees were more likely than observers to believe that the
presence of an observer had altered the regular process of the class-
room (-revers item- M = 2.72 +1.15 observer; M =2.50 +1.15 observee;
p=0.002). On the other hand, interestingly, observers showed a greater
tendency than observees to say that performing their role (as observers)
has allowed them to identify potential ways to improve their own prac-
tice (M =3.4 + .76 observer; M=3.27+ .72 observee; p=.000).

Surprisingly, though, both observers and observees reported low lev-
els of stress during the observation session, and teachers in both roles
said they felt little awkwardness about recording class sessions or having
their sessions recorded (with scores less than 2). For these items, no sta-
tistical differences between the two roles were found.
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TABLE V. Differences in the roles of observer and observee in teachers’ perceptions of the
observation phase

Observer and Observee roles in the Observer Observee
Observation phase

Mean | SD | Mean | SD | Sig. (2-tailed)

My presence did not seriously alter the usual function- | 2.72 | 1.15 | 250 | 1.15 .002%*
ing of the classroom (observer)

The observer’s presence did not seriously alter the
usual functioning of the classroom (observee)

While | was observing, | felt stressed out, nervous 1.59 71 1.68 72 .075
(uncomfortable) (observer)

While | was being observed, | felt stressed out, ner-
vous (uncomfortable) (observee)

Recording parts of the session made me feel uncom- 190 | 84 | 171 .76 334
fortable (observer)

Having my colleague record parts of the session made
me feel uncomfortable. (observee)

Observing allowed me to identify areas to improve in 34 76 | 327 | 72 .006%*
my own teaching practice (observer)

Being observed allowed me to identify areas to im-
prove in my own teaching practice (observee)

Note: Likert Scale 1 (strongly disagree) — 4 (strongly agree); Wilcoxon Single Rank Test; * p < 0.05, ** p< 0.01, ##* p < 0.001; N=224.

2.2. Differences in the role of observer and observee in teachers’ perceptions of the
feedback phase

Meanwhile, significant differences were found between the roles for all
the items connected to results the feedback phase (p <.01, see Table VD).

Results indicate that observees were more likely than observers to
appreciate being able to use video recordings of their lessons to prepare
for feedback sessions (M=2.50 + .89 observer; M=2.77 + 1.03 observee)
and to report having started the feedback sessions using their own post-
observation report (M=2.37 + 1.05 observer; M=2.52 + 1.03 observee).
Also, observees were more likely to say that their colleagues conducting
the observation had been able to identify areas for potential improve-
ment of their teaching (M=2.96 + .72 observer: M=3.26 *+ .71 observee).
Finally, observees were more likely than observers to say that they had
successfully adapted to their role as observees during the feedback ses-
sion, and to report they had understood feedback as an aid for reflection
(M=3.43 + .71 observer; M=3.59 + .58 observee).
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TABLE VI. Differences in the role of observer and observee in teachers' perceptions of the
feedback phase

Observer and Observee roles Observer Observee

Mean | SD | Mean | SD | Sig. (2-tailed)

Having video recordings of my partner’s session was 250 | 89 | 277 | 1.03 001%*
useful to me in giving feedback. (observer)

Having video recordings of my session was useful to
me in getting feedback (observee)

The start of the session was based on the report my | 237 | 1.05| 252 | 1.03 001%*
colleague complied after being observed. (observer)
The start of the session was based on the report |
compiled after being observed. (observee)

| was able to identify positive aspects of my col- 3.61 .53 | 3.50 .59 .003%*
league’s classroom performance. (observer)

My colleague was able to identify positive aspects
of my classroom performance. (observee)

| was able to identify areas of my colleague’s classroom | 2.96 | .72 | 3.26 71 <.0071#**
performance with room for improvement. (observer)
My colleague was able to identify areas of my classroom
performance with room for improvement. (observee)

My colleague fulfilled his/her role as set out in the 343 | 71 3.59 .58 001%*
“feedback session guide”, understanding feedback as
an opportunity for reflection. (observer)

| understood the feedback | received as an opportu-
nity to reflect on and improve my teaching practice.
(observee)

Note: Likert Scale 1 (strongly disagree) — 4 (strongly agree). Wilcoxon Single Rank Test; * p <.05, ** p< .01, *** p < 001, N=224.

However, observers scored higher on the item asking if they had been
able identify positive aspects of the observees’ lessons (M=3.61 + .53
observer; M=3.50 + .59 observee).

2.3. Differences in the role of observer and observee in identifying goals to improve
educational practice in feedback session.

Regarding the process of identifying goals to improve educational prac-
tice during the feedback session (see Table VII), significant differences
between roles were found (p= .029).
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TABLE VII. Identifying goals to improve educational practice

Identifying goals to improve educational practice Yes No Sig.
(2-tailed)

When you acted as an observer, did you and your colleague use the 71.0% | 29.0% .029%

feedback session to specify a way he/she could improve his/her teaching? | (n=159) | (n=65)

(observer)

When you acted as an observee, did you and your colleague use the 64.7% 35.3%

feedback session to specify a way you could improve your teaching? (n=145) | (n=79)

(observee)

Note: McNemar Test; * p <.05, ** p< .01, *** p < 001, N= 224.

More observers (71%) said that they had identified goals to improve
their colleagues’ teaching, while the percentage of observees agreeing
with this statement was significantly lower (64.7%).

3. How do writing reports (post-observation and final report) affect teachers’
perceptions of the RPO process?

Firstly, 67% teachers did the post-observation report after being observed
by their colleagues and 75.4% wrote the final report (see Table VIID).
Of those who completed the observation report, almost all the teach-
ers (90.4% of 115 teachers) agreed that the goal they later identified

TABLE VIIl. Post- observation Report

Post-Observation Report Yes No N

After your class session was observed, did you compile a brief report about | 67% 33% 224
how the session had gone?

If you came up with a specific objective for improvement during the 90.4% | 9.6% 115
feedback session, did this objective coincide with what you wrote down
immediately after the session when you were observed?

Final Report Yes No N
Did you write a final report at the end of the feedback session? 754% | 24.6% | 224
Did the final report include one or more specific goals for improvement? 86.4% | 13.6% | 169

Did these goals coincide with what you and your partner had agreed upon | 95.9% | 4.1% 123
at the end of the feedback session?
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to improve their educational practice in the feedback phase coincided
with the goal set out in their post-observation report. In the final report,
teachers included goals to improve their own teaching practice (86.4%)
and a large majority of the teachers stated that these goals coincided with
the ones they had identified in the feedback session (95.9%).

Most of the teachers (94.8%) found post-observation report useful in
their preparations for the feedback session, and agreed (92.8%) that the
post-observation report had allowed them to identify aspects of their
own practice with room for improvement. In addition, most of the teach-
ers (91.8%) that did the final report felt that it was a useful part of the
peer observation process (see Table IX).

Meanwhile, there were statistically significant differences between
teachers that did post-observation report and teachers that did not
(p=.011) (see Table X) in how they viewed the process of identifying
goals to improve their practice.

Teachers that did post-observation report were more likely to have
identified goals to improve their teaching practice in the feedback ses-
sion (70.7%) than teachers that did not compile a post-observation report
(52.7%) (Fisher Exact Test (p=.011)).

The results also showed significant differences between the groups
on the items asking whether the peer observation process had allowed
them to focus on improving aspects of their own practice and to initi-
ate changes (LRT&22 » = 11.72, p = .008; Cramer V’= .227), and about the
degree to which they had reflected on their own practice in light of the
analysis of the practice of other teachers (LRT  ,, = 9.82, p = .020; Cra-
mer V’= .215) (see Table XI). Teachers that did post-observation report

TABLE IX. Post-observation Report benefits

Post-observation Report* 1 2 3 4 Mean | SD

Compiling a brief report after my class was observed was | 1.3% | 3.9% | 48.7% | 46.1% | 3.39 | .632
useful in helping me prepare for the feedback session.

Compiling a brief report helped me to identify areas 0% | 7.2% | 47.4% | 45.4% | 3.38 | .619
of my teaching practice that could be improved.

Final Report*

Writing a final report is a useful part of the peer 6% | 7.7% | 52.7% | 391% | 3.30 | .63
observation process.

Note: Likert Scale 1 (strongly disagree) — 4 (strongly agree). *N=152; **N=169.
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TABLE X. Post-observation report impact on identifying goals to improve teaching practice

Did you write a post-observation

report?
Yes No Sig. (2-tailed)
When you acted as an observee, did you set a Yes | 106 (70.7%) | 39 (52.7%) .0011*
specific goal for improvement during the feed- z=2.6 z=-2.6
ion?
back session’ No | 44(293%) | 35(473%)
z=-2.6 z=2.6

Notes: Fisher's Exact Test; z=Adjusted Residual; * p < .05, #* p<.01, ##* p < 001; N= 224.

TABLE XI. Post-observation report impact on peer observation process

Have you written
a post-observation

report?
Participating in peer observation has Yes No Sig. (2-tailed)
allowed me...
Focus on areas for improvement and Strongly disagree 0 (0%) 1(1.4%) .008%*
start making changes f Disagree 5(33%) | 6(8.1%)
Agree 58 (38.7%) | 40 (54.1%)
z=-2.2 z=22
Strongly agree 87 (58%) | 27 (36.5%)
z=3 z=-3
Reflect on my own teaching through an | Strongly disagree 1(7%) 3 (4.1%) .020%*
analysis of others’ practices in order to . N 5
Disagree 2 (1.3%) 5 (6.8%)
get to know myself better 4= 22 =22
Agree 62 (41.3%) | 35 (47.3%)
Strongly agree 85 (56.7%) | 31(41.9%)
z=21 z=-2.1
Learn to accept my colleague’s feedback £ | Strongly disagree | 2 (1.3%) 1(1.4%) 012%
Disagree 9 (6%) 11 (14.9%)
z=-2.2 z=2.2
Agree 54 (36.0%) | 36 (48.6%)
z=-1.8 z=1.8
Strongly agree 85 (56.7%) | 26 (35.1%)
z=3 z=-3

Notes: fLikelihood Ratio Test; 1 Chi-square test; z= Adjusted Residual; * p < .05, ** p< .01, #** p <.001; N= 224.
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were more likely to strongly agree with the statements in the first (58%)
and the second of these items (56.7%) than teachers who had not done
the post-observation report (36.5% and 41.9%, respectively).

Results also showed differences between the groups in their belief
that participating in the peer observation process had allowed them to
learn to accept their peers’ feedback (3* , ,,, = 10.971, p = .012; Cra-
mer V’= .221) (see Table XI). Teachers who did the post-observation
report were more likely to strongly agree with this statement (56.7%)
than teachers that did not write the report (35.1%).

Finally, there were some statistical differences between teachers that
did the final report and those that did not (see Table XII) in terms of how
likely they were to report having identified goals to improve teaching
practice during the feedback session (Fisher Exact test, p = .015; Cramer
V’= .165). Teachers that did the final report were more likely to have set
goals to improve teaching practice in the feedback session (69.2%) than
teachers that did not do the report (50.9%).

TABLE XII. Final report impact on identifying goals of improvement and on peer observation
process

Have you written a
final report?
Yes No Sig. (2-tailed)
When you acted as the observee, did Yes 17 28 015%
you set a specific goal to improve your (69.2%) (50.9%)
teaching? z=2.5 z=-2.5
No 52 27
(30.8%) (49.1%)
z=-25 z=2.5
Focus on areas for improvement and Strongly disagree 0 1 035%
start making changes T (0.0%) (1.8%)
Disagree 8 3
(4.7%) (5.5%)
Agree 67 31
(39.6%) (56.4%)
z=-2.2 z=2.2
Strongly agree 94 20
(55.6%) (36.6%)
z=25 z=-25

Note: 1 Fisher Test; T Likelihood Ratio Test; z=adjusted residuals; * p < .05, ** p<01, *** p < 001; N=224.
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Meanwhile, there were also statistically significant differences between
the groups in terms of how likely they were to believe that the RPO pro-
cess had allowed them to focus on areas for potential improvement of
their own practice and to start making changes (LRT (3, N = 224) =8.612,
p = .035; Cramer V’= .198). Teachers that did the final report were more
likely to strongly agree with this item (55.6%) than teachers that did not
write the report (36.6%).

4. Does the practice of RPO reduce teachers’ perceptions of resistance to PO?

Lastly, this study looked at changes in teachers’ perceptions of their resis-
tance to RPO. At the end of the process, the participants were asked to
score their perceived levels of resistance to RPO before and after peer
observation. Results were analyzed using the Wilcoxon Single Rank Test
for paired samples to compare differences.

Results showed that although the teachers in the study did not have
a particularly high degree of resistance prior to the process (mean score
between 1 and 2), the study nonetheless recorded a statistically signifi-
cant decrease in all the types of resistance related to the observer and
observe roles after the RPO (p< .001 in all items; see Table XIID).

TABLE XIII. Resistance to Peer Observation (PO) Scale

Resistance to Peer Observation (PO) Scale Before PO After PO

Did you feel worried or uncomfortable? Mean | SD | Mean | SD | Sig. (2-tailed)
Observer role

Because you were observing a colleague. 166 | 69 | 148 | .58 <.001
Because you had to offer feedback to a colleague. 191 | 76 | 1.66 | .65 <.001
Observee role

Because you were being observed by a colleague. 189 | 77 | 1.52 | .59 <.001
Because you were receiving feedback from a colleague. 181 | 75 | 1.54 | .62 <.001
Because you felt your professionalism was being questioned or | 1.81 | .78 | 1.53 | .59 <.001
that you were being judged by a colleague.

Because of the possibility that the observed class session 209 | 77 | 172 | 66 <.001
might not go as you had hoped, desired or planned.

Because of the potential for the presence of an observer in 169 | 69 | 150 | .59 <.001

the classroom to distract you or your students.

Note: Likert Scale 1 (strongly disagree) - 4 (strongly agree) Wilcoxon Single Rank Test; * p < .05, #* p< .01, #** p <.001; N=224.
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When it came to acting as observers, after the intervention teachers
reported lower levels of resistance to the tasks of offering a peer feedback
and observing a peer. The resistance to being observed also decreased,
as after the intervention teachers were less concerned about the class
not working as planned, and they reported feeling less afraid of being
observed by a peer, receiving peer feedback and being professionally
judged. In addition, at the end of the process teachers were less likely to
be worried about the potential for an observer to disrupt their classroom.

Discussion and Conclusions

The overarching goal of this study was to analyze in-service teachers’
perceptions of RPO as a mechanism for professional development.

Regarding the first aim, most of the teachers in the study had a positive
perception of the three phases of reciprocal peer observation process and
found it beneficial for their TPD. RPO help them to reflect on their own
teaching practice and that of their peers, to identify teaching improvement
goals, to improve their abilities as observers, and to increase their motiva-
tion, self-esteem, and professional confidence. Teachers also reported hav-
ing received constructive feedback and said they had been able to offer
constructive feedback, which is an essential skill for improving education-
al practices (Cosh, 1999; O’Leary and Savage, 2020). These positive results
are in line with those of previous studies (Bruce and Ross, 2008; O’Leary
and Savage, 2020; Motallebzadeh, et al., 2017; Shousha, 2015; Kohut et
al., 2007), and adds further evidence of the importance of implementing
RPO as an embedded training strategy to promote teachers’ reflective prac-
tice and collaborative professional development in schools (OECD, 2020;
Hamilton, 2013). Moreover, most of the teachers expressed an intention to
continue to do peer observation in the future, which is especially relevant
considering the need in Spain to expand the use of this type of collabora-
tive professional development in schools (OECD, 2020).

Despite these positive perceptions, some of participants expressed dif-
ficulties related to focusing the observation and to giving constructive
nonjudgmental feedback, which represents a major difficulty and concern
in PO (Cosh, 1999; O’Leary and Savage, 2020; Rosell6 and De la Iglesia,
2021) These are the most challenging tasks that are required to develop a
successful RPO process. It has been established that focused observation
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can be an essential part of promoting teachers’ critical reflection and help-
ing them to produce constructive feedback (Fletcher, 2018; Hammersley-
Fletcher and Orsmond, 2005; Gosling, 2005; Sider, 2019). Thus, echoing
this previous research, the study strongly suggests that previous training
should emphasize the need to reach an agreement on a few explicitly
observable items, and to discuss the potential difficulties of the observer
and observee in order to clarify the roles each will play during observa-
tion and feedback phases. Prior training should also provide teachers
with the tools for giving and getting constructive feedback, as this contrib-
utes to encourage professional development. Finally, concerns about find-
ing time to meet with their peers were also mentioned in previous studies
(Motallebzadeh, et al., 2017; Alam et al., 2020; Sousha, 2015; Verastegui
and Gonzalez, 2019), and they reinforce the relevance of institutional sup-
port to overcome these organizational difficulties (Sider, 2019).
Regarding the second aim, analysis of differences between the observ-
er and observee roles offers further evidence of how the RPO process
is an excellent opportunity for reciprocal peer learning when partici-
pants perform both roles. On the one hand, the observees expressed
a greater understanding than observers that feedback was an opportu-
nity for reflection and improvement of their own teaching practice. They
especially valued having video recordings of their lessons and using the
post-observational report to start feedback session. These elements of
the process gave observees a unique opportunity to see their own per-
formance, and the value they attached to these experiences confirms the
relevance of introducing these instruments as useful tools for analyzing
teaching practice (O’Leary and Savage, 2020). Also, it is worth noting that
during feedback, observees were more likely than observers to perceive
that there had been less discussion of positive aspects and more focus on
potential areas for improvement. This difference in perceptions indicates
that this practice was an antidote to one of the main risks of peer obser-
vation: complacency (Gosling, 2005). On the other hand, results showed
that observers were more likely than observees to think that performing
their role (as observers) had allowed them to identify areas for potential
improvement in their own practice. This notable finding confirms the
results of previous studies that have highlighted the benefits teachers can
gain by learning through observation (Thomson et al., 2015; Tenenberg,
2016; Hendry and Oliver, 2012; Kohut, et al., 2007). Moreover, observers
were especially focused on offering constructive feedback, and as such,
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they were more likely than observees to perceive themselves as able to
identify positive aspects of the observees’ practice and to specify goals
for improving the observees’ teaching.

Regarding the third aim, writing post-observational and final reports
helped to set specific goals to improve teaching which underline the
powerful role that writing can play as a tool for teachers to reflect on
their practice (Farrell, 2013; Lakshmi, 2014; McGuinness and Gibbons,
2005). Post-observational report helped teachers to prepare the feedback
session, to accept peer’s feedback and to enrich the feedback dialogue.
This in turn made observees into more active participants in this pro-
cess, and, consequently, made the process as a whole more symmetrical.
Final report is an effective example of how to reinforce these individual
spaces for reflection after the peer observation process. These spaces
are important in that they promote teachers’ sense of agency, as they are
an opportunity for observees themselves to specify their own teaching
improvement goals.

Finally, regarding the last aim, the study recorded a decrease in all the
types of resistance related to the observer and observee roles. Therefore,
it supports that a collaborative model of PO with clear goals and guide-
lines for observer and observee can help defeat the negative emotions that
often emerge in response to the evaluative model of PO with classroom
observation (Corcelles-Seuba et al., 2023; O'Leary and Savage, 2020).

Despite these contributions, this study has limitations in terms of
potential biases related to self-reporting and sample selection. The results
are based on teachers’ perceptions after the RPO process and were gath-
ered via a single online questionnaire. Although this method allowed the
study to reach a considerable sample of in-service teachers and to con-
tribute to the still limited body of RPO research, further qualitative and
longitudinal studies should be done to look not only what teachers per-
ceive, but also at what they do in practice. Future research is necessary to
analyze the long-term effects of RPO in teachers’ real teaching. These lon-
ger studies could include data from more than one classroom observation
session for each pair, making it possible to analyze the impact of RPO on
changes in teaching practices over time. These data could be contrasted
with data obtained from direct observations, especially from the feedback
sessions. Another limitation of the study is that the sample was extracted
from schools that were already interested in RPO, and teachers partici-
pated voluntarily, meaning that the teachers who took part might have
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been more likely to have positive reactions to RPO. Despite these limita-
tions, the present study contributes to the existing body of knowledge
on PO by showing the relevance of RPO as a professional development
mechanism. Therefore, it will be helpful to teachers and school leaders
who are interested in developing RPO in their schools to promote teacher
collaborative professional development for more effective teaching.
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Abstract

The university entrance exam should be a mechanism to guarantee equal
opportunities for access to higher education. In highly competitive studies, this
test is decisive. The purpose of this article is to focus on the implications of the
university entrance exam in the Spanish context, specifically on the situation of
the Medicine Degree and its subsequent impact on the specialization exams for
Resident Medical Interns (MIR). To do this, we will start by analysing the entry
point to the system, i.e. access to university studies, and we will analyse with
data what is happening in the Spanish context and by Autonomous Community,
with cut-off marks, new enrolments and graduates, as well as the response of the
Spanish National Healthcare System (SNS) to take in graduates from the univer-
sity system. In order to develop this work, a longitudinal descriptive approach
has been carried out for each of the objectives set, based on the analysis of offi-
cial documents (documentary analysis technique). The results show that there
is great heterogeneity in university entrance qualifications between the different
Autonomous Regions, which has a negative effect on equality of opportuni-
ties. On the other hand, the average cut-off mark for the Bachelor's Degree in
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Medicine increases significantly year after year, and on occasions is close to the
maximum. If this trend continues, the system will become saturated. Finally,
with regard to the MIR entrance exam, the number of places on offer satisfies
the university system, but does not provide a response to the general situation.

Keywords: entrance exam, university, degree in medicine, cut-off mark, Inter-
nal Medical Resident.

Resumen

La prueba de acceso a la universidad deberia ser un mecanismo que garantizara
la igualdad de oportunidades para el acceso a una educacion superior. En estudios
universitarios de elevado caracter competitivo esta prueba resulta determinante. El
proposito de este articulo es centrarnos en las implicaciones de la prueba de acceso
a la universidad publica en el contexto espafiol y focalizarlo en la situacion del
acceso al Grado en Medicina y sus posteriores repercusiones en las pruebas de espe-
cializacion para Médico Interno Residente (MIR). Para ello, se partira del analisis de
la puerta de entrada al sistema, es decir, del acceso a los estudios universitarios, y se
analizaran con datos lo que esta sucediendo en el contexto espanol y por Comuni-
dades Autonomas (CC.AA.), con las notas de corte, las matriculas de nuevo ingreso
y los egresados, asi como la respuesta del Sistema Nacional de Salud (SNS) para
acoger a los egresados del sistema universitario. Para desarrollar este trabajo se ha
llevado a cabo un planteamiento descriptivo longitudinal en cada uno de los obje-
tivos planteados, basado en el analisis de documentos oficiales (técnica de analisis
documental). Los resultados arrojan que existe una gran heterogeneidad en las notas
de acceso a la universidad entre las distintas CC.AA. lo que redunda negativamente
en la igualdad de oportunidades. Por otra parte, la media de nota de corte en el
Grado de Medicina se incrementa significativamente afio tras afo, y en ocasiones
proxima a la maxima. De seguir esta tendencia se saturara el sistema. Por ultimo,
en lo relativo a la prueba de acceso al MIR, la oferta de plazas satisface al sistema
universitario, pero no da respuesta a la situacion general.

Palabras clave: prueba de acceso, universidad, Grado en Medicina, nota de
corte, MIR.

Introduction

University entrance exams are used in many countries around the world,
varying in structure and name depending on the place. In general, this
test aims to assess, on an equal footing, the level of knowledge and skills
of students for access to university. In Spain, the university access exam,
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known as “Selectividad”, was established in 1974, and has had different
names throughout its history, including “Prueba de Aptitud para el Acceso
a la Universidad (PAA)”, “Prueba de acceso a la Universidad (PAU)” until
2017, and “Evaluacion de acceso a la Universidad (EvAU)” and “Evaluacion
del Bachillerato para el Acceso a la Universidad (EBAU)”, since 2018.

The Ministry of Education and Vocational Training, together with the
Autonomous Communities, is responsible for the preparation of universi-
ty entrance examinations. The Ministry establishes the general criteria and
guidelines for conducting the tests, and the autonomous communities have
the autonomy to organise and manage these tests in their respective terri-
tories in terms of the structure of some of their elements and items (Royal
Decree 310/2016; Royal Decree-Law 5/2016). In practice, this circumstance
seems to result not in a standardised results, but rather in differentiated tests
in each of the 17 autonomous communities (Ruiz-Lazaro et al., 2021, p. 235).

The purpose of this paper is to analyse the details of access to univer-
sity, precisely coinciding with the presentation of a new entrance exam
model by the Ministry of Education and Vocational Training, last July,
(with fewer tests and a maturity assessment, which is intended to be fully
implemented by the 2026-2027academic year). Furthermore, the goal is
to structure this analysis around the access to the Bachelor's Degree in
Medicine, one of the most sought-after programmes with a high cut-off
mark. The study is also justified in the context of the specific social prob-
lem of the lack of medical professionals, which has already been high-
lighted in some studies (Vicen¢ Martinez Ibanez et al., 2022) and which
has recently been reported in the media and social networks.

All this puts universities in the spotlight in the search for solutions,
which to a large extent has been reflected in the Ministry of Universi-
ties' measure to increase by up to 15% the places offered in the Degree
in Medicine for the next academic year. This measure will be supported
by a budget allocation for those universities that decide to implement
it. However, some stakeholders in the health sector have raised doubts
about the effectiveness of this measure (Echevarria, 2022), arguing that
possible solutions should focus on increasing the number of MIR (Medi-
cal Internship Residents) places, increasing the number of specialists,
or improving working conditions. In order to address this debate, it is
advisable to start by analysing the entry point to the system, i.e. access to
university studies, and to conduct a data-based analysis on what is hap-
pening in the Spanish context regarding cut-off marks, new enrolments
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and graduates, as well as the response of the Spanish National Health-
care System (SNS) in taking in graduates from the university system.

Status of the issue

The recent doctoral thesis by Judit Ruiz Lazaro is of great interest for an
overview of the scientific literature on university entrance examinations
in Spain. It provides a general overview of the different types of studies
and approaches that have been carried out with respect to the analysis
of university entrance in Spain up to 2020 (Ruiz Lazaro, 2021). In the
same year when this system of access to higher education studies was
launched, the Revista de Educacion echoed the implications that this
procedure could have on the system, and dedicated monographic issue
no. 230 to access to higher education. A dozen papers examined the
situation extensively, both from a general point of view, including the
problem of selection in medical studies (Del Sol, 1974), as well as access
systems in seven countries. Since then, and although the body of litera-
ture is not large, numerous studies have been published from multiple
perspectives, all of them highlighting the complexity of such analysis.
Following the classification proposed by the author in her doctoral the-
sis on research studies on university entrance in Spain, the first aspect that
can be underlined is that no scientific work has been published on “the
entrance model in Spain” for more than a decade. This category initially
includes studies linked to the implementation of the university entrance
exam system, followed by an analysis of different aspects of the subject
from a more general perspective, focusing on the debate. Apart from
the aforementioned monograph in the Revista de Educacién, the mono-
graph on “Selectividad y Educacion” in the journal Documentacion social.
Revista de Desarrollo Social, no. 15, also published in 1974, emphasised
at the time what the entrance system could mean in terms of the limited
number of places (then numerus clausus) implemented in the access to
studies. On another level, this aspect, after the various reforms, would
lead to what is known as “cut-off marks”, a minimum score that deter-
mines which students are admitted to a degree course, which depends on
the demand and the number of places available at each university, with
a great impact on access to higher education studies. Some years later,
in 1997, the Revista de Educacion once again published a monographic
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issue, no. 314, on “University entrance exams”. The studies on the then
existing model and its impacts, agreed on two main conclusions: first,
that it was necessary to achieve a fair and equitable procedure that, in a
valid manner, could ensure access to university studies, and second, that
society should realise that if not all students can study what they want,
it is not a problem of access but of the mismatch between supply and
demand (Mufioz-Repiso and Murillo, 1997, p. 47). On the other hand, “the
autonomy of the Communities and universities cannot and should not,
under any circumstances, result in a situation of injustice that violates
the principle of equal opportunities for all students” (Murillo, 1997, p. 62).

In relation to cut-off marks, subsequent regional analyses show that
there has been a general progressive increase in these scores (Ruiz-de
Gauna and Sarasua, 2011), and that this has a significant effect linked
to graduation rates (Jiménez Garcia et al., 2021). In addition, there are
several studies showing from different approaches that there are notable
differences between test results in the different autonomous communities
(Ruiz and Gonzalez, 1997; Munoz-Repiso et al., 1997; Boal et al., 2008;
Ruiz and Gonzalez, 2017; Ruiz-Lazaro and Gonzalez, 2017; Pérez-Carceles,
and Martinez-Martinez, 2019; Mengual, 2019; Ruiz-Lazaro et al., 2021; Fau-
ra-Martinez et al., 2022). The differences studied reveal multiple aspects
such as disparity in the criteria provided to correctors depending on the
university district, or diversity in the structure and contents of various sub-
jects for access to university. This could have socio-economic effects in the
different autonomous communities, since the differences in the average
access marks determine the ability to study in the region of origin and,
consequently, in the case of being below average, be detrimental to the
students themselves (Pérez-Carceles and Martinez-Martinez, 2019, p. 88).

However, the analysis of the difficulties and room for improvement
in order to ensure effectiveness of entrance exams undoubtedly requires
detailed analyses that take into consideration the multiple variables
involved in this process, such as contextual variables related to the results,
psychometric characteristics of the tests, alternative access routes to uni-
versity, or the relevant comparison with the entrance system implemented
in other countries, all of which are dimensions addressed by reference
publications in Spain (Ruiz Lazaro, 2021, pp. 121-154).

Focusing this context on medical studies, it is worth noting that, glob-
ally, access to medical studies in almost all countries of the world is pur-
sued, and has been very competitive for years (Laurence et al., 2013). It
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has also become clear that the literature on general selection policies
for access to this type of university education is scarce, and that more
sophisticated evaluation approaches using multidisciplinary theoretical
frameworks are required to address these issues (Patterson, 2018). Admis-
sion methods for medical studies in different countries around the world
are based on various models of individual assessment (e.g. end-of-school
examinations, admission interviews, aptitude tests, etc.). Ideally, the meth-
ods should follow general policies. But these models mostly respond to
political strategies that are adopted on the basis of both universal and
local criteria. Universal criteria are applicable anywhere in the world, and
the most common are academic or intellectual capacity and the potential
to master professional skills. However, local criteria depend on a coun-
try's needs, capacity (e.g. available resources) and socio-cultural values
(Soemantri et al., 2020). All of which makes it clear that there is no short-
age of elements in the analysis required for the study of university access
at this crucial time, to which we hope to make our small contribution.

Background and objectives

Access of future medical professionals to the SNS is subject to two selective
tests at two different times. On the one hand, the admission processes for
pre-university students to Spanish public universities require them to pass
a series of tests structured in two phases, one general and one specific (vol-
untary), depending on the modality they have previously studied (Organic
Law 3/2020). The final mark for admission is the sum of the average mark
of the Upper Secondary Education (60%) and that of the selection test (40%)
and the result of this mark will determine access to the degree to be studied.
Variability in the access mark is, therefore, influenced to a greater extent
by the differences in the average mark of the Upper Secondary Education,
which is the result of different factors, not least of which is the school where
it was studied and other factors specific to the autonomous community,
linked, among others, to the different school and assessment culture of each
place and the differences in the autonomous community curricula.

On the other hand, access to specialised medical training for gradu-
ates in Medicine is determined by means of an annual examination (MIR
exam), one single exam for all Spain (Law 44/2003). The test consists of

Revista de Educacion, 402. October-December 2023, pp. 249-277
Received: 14-11-2022  Accepted: 21-05-2023



Yanes Cabrera, C,, Ballesteros Moscosio, M.A. ANALYSIS ON ACCESS TO THE SPANISH UNIVERSITY SYSTEM AND ITS IMPLICATIONS ON THE MEDICINE DEGREE

a multiple-choice exam and reserve questions related to medical studies.
The final mark is the sum of the average mark obtained in the Medicine
degree -and the doctoral thesis if applicable-, (10%), and the result of the
MIR exam (90%). Likewise, the final grade obtained will determine the
possibility to choose the speciality in which they wish to train. Both pro-
cedures, therefore, place the requirements for the medical profession at a
very high level, perhaps one of the most demanding ones in Spain.

If we analyse the different stages of the process, initially, future profes-
sionals must access university through 17 different exams, designed by and
for each of the Autonomous Communities. This could influence the average
cut-off mark required to enter the Medicine degree that in Spanish public
universities has been above 13 points (out of a maximum mark of 14) in
the last two years. Once admitted to the Spanish university system (SUE),
both public and private (private universities establish their own admission
criteria, which are not necessarily bound to the entrance grade), students
will face a six-year Bachelor's Degree programme in Medicine at a total of
48 Spanish universities (Registro de Universidades Centros y Titulos, RUCT,
2022). In each of the universities, they will study a different curriculum,
designed by the different universities, and assessed initially and on an ongo-
ing basis in their verification reports, by the evaluation agencies responsible
in each case. Thus, heterogeneity of the processes, until they reach the MIR
exam, is a striking aspect. All the more so if students will then have to face
a selective test that will define their professional development.

Therefore, although the MIR test is considered to be a determining fac-
tor in the entire career path towards the profession, the university entrance
mark, as well as the training they receive during their six years at univer-
sity, will influence their results. Regarding the education received, some
studies have shown that, although it accounts for only 10% of the final
mark, there is a direct relationship between the marks obtained through-
out the medical degree and the score they obtain in the test, objectively
showing its influence on the order number they will obtain in the MIR test
(Baladron Romero et al., 2022; Bailles et al., 2020). Concerning the uni-
versity access mark, a study carried out in the 2008-2014 promotion, in 29
medical schools in 12 Autonomous Communities , shows that there is no
correlation between the cut-off mark of each university and performance
in the MIR exam (Senti et al., 2016). In any case, a comprehensive study
of the situation would be required, from access to university itself to the
possibilities offered by the SNS to university graduates.
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To this end, first, we will analyse the situation of the university entrance
exam using data that will allow us to find out the degree of participation,
in terms of the number of people enrolled, and the average marks for
this entrance exam, as well as the situation of the average cut-off mark
for the Bachelor's Degree in Medicine. This study will also be addressed
in the context of the population range of 17-18 year olds who enter uni-
versity, as they constitute the majority of the access range. A compara-
tive study of the situation in the different Autonomous Regions will also
be carried out, with the aim of determining whether the entrance exam
produces the same results based on the Autonomous Region of origin.

In a second stage, we plan to analyse the evolution of the university
entrance exam cut-off marks of students of the Degree in Medicine over
the last four years, and additionally to do so broken down by Autono-
mous Community. Likewise, in the academic context and for this period,
the enrolment of new students in the different universities will be shown,
as well as the number of graduates that the university system provides in
these same courses. The aim of this analysis is to assess the advantages
and disadvantages of the current system as a starting point for decision-
making on the new university entrance exam, which is currently being
drawn up.

Third, we present, based on existing data, the possibilities offered by the
SNS to take on graduates from the university system, showing how many
places, in each of the years under study, are offered for access to the MIR
status. The aim in this case is to identify whether or not there is a match
between the places offered for the MIR and the number of Medicine gradu-
ates, and to try to contribute to the discussion on whether it is necessary to
increase the number of places for new entrants to the Medicine Degrees.

Hypothesis and Methodology

For these three objectives of analysis, the following hypotheses are put
forward. On the one hand, the system of equal access to university might
not be effective. This would determine access to the most sought-after
degrees, such as the Bachelor's Degree in Medicine.

On the other hand, the increase in cut-off marks in general, and in par-
ticular for the Bachelor's Degree in Medicine, could lead to saturation of
the system, if the approach to the university entrance exam is not changed.
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Finally, access to the SNS for medical graduates should be rethought.
A reasonable solution could be to opt for an alternative university educa-
tion (degree) that would provide a response for the system.

Design

This is a study based on secondary data analysis (purely quantitative-positivist
in nature), using previously collected data and focusing on the objective and
quantitative analysis of these data to meet the research objectives.

For its development, a longitudinal descriptive approach has been car-
ried out for each of the objectives set, based on the analysis of official
documents (documentary analysis technique) (Bowen, 2009; Pefia Vera,
2022) followed by a comparative analysis.

Participants

For the study, we have taken as a reference the 17 and 18 year-olds who
sit the entrance exam, as they are the main age range within those who sit
the exams. The students who, ordinarily, sit these tests do so in the year
in which they turn 18 and, therefore, approximately half of them will be
17 years old and the other half 18. On the other hand, data on new stu-
dents and those graduating in the same year from medical degrees have
been used to establish a snapshot of the situation at any given time, and
to analyse whether the Ministry's measure to increase the number of new
entry places by 15% could respond to the needs of the SNS. Finally, data
on the population of people taking the MIR exam in Spain were used.

Variables and sources of information

To begin with, for the study of enrolment in the university entrance
exam, the University Entrance Examination Statistics (EPAU) of the Min-
istry of Education and Vocational Training and the Ministry of Universi-
ties (EDUCAbase) were reviewed. For this purpose, the upper secondary
education/vocational training entrance path has been selected. These
data have been compared in the analysis with those of the National Insti-
tute of Statistics (population by autonomous communities and provinces,
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age and sex). This study has been carried out since 2015, in order to pro-
vide a wider perspective when it comes to knowing the population and
academic evolution of the situation.

With regard to the cut-off marks for the Bachelor's Degree in Medicine,
numerous websites have been consulted that provide data on the cut-off
marks for each year. In all cases, a detailed study of the data was carried
out to verify that there were no significant differences (which in many cases
in the temporal analysis depend on when they are published). The range
of analysis in this period varies from 2018 to 2022, based on the years in
which the SNS has disclosed the results of the allocation of MIR places.

In the study of the admission and graduation and exit of Medicine
graduates, the Integrated University Information System (SIIU) has been
used as an official source, with data up to the academic year 2020-2021.

Finally, concerning SNS data, the Ministry of Health website (Formacién
Sanitaria Especializada) has been consulted until the 2021-2022 academic
year, which offers a general summary of the MIR entrance exam data.

Procedure and data analysis

Firstly, a descriptive analysis of the extracted data is conducted, describing
the data by means of statistical averages and percentages. This analysis
provides an overview of the characteristics and distribution of the vari-
ables under study. A trend analysis has also been carried out, looking at
the data and searching for any upward, downward or seasonal trends in
the values over time. Finally, a comparative and integrated study is per-
formed with the different existing situations.

Results

Individuals enrolled in the university entrance examination as a share of
the total population of 17-18 year olds

The number of students signing in Spain for the university entrance exam
(from Upper Secondary Education/Vocational Training) in the general
stage has increased in recent years, with a very significant rise in 2020,
coinciding with the first year of the pandemic. Without considering the
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exceptional nature of this academic year, in 2021 the increase was also
significant with respect to the year before the pandemic, as it increased
by 20,636 students, which shows that the number of people who wish to
enter university, in absolute quantitative terms, follows a clearly increas-
ing trend year after year (Figure I).

FIGURE I. PAU sign ups and population aged 17 and 18 in Spain (2015-2021)
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Source: Ministry of Education and Vocational Training and Ministry of Universities. EDUCAbase. University Entrance Examination
Statistics (EPAU). National Institute of Statistics. Population by communities and provinces, age and sex. Prepared by the authors.

In order to analyse this increase, in relation to the change in the total
population, absolute figures are compared with the majority population
taking these tests (17 and 18 year-olds). Figure II shows the percentages
of those signing up over the time analysed with respect to the population
aged 17, 18 and the 17 and 18 year-old average, according to what is stat-
ed in the methodology section (participants). The data collected from the
National Institute of Statistics, show that the percentage of individuals
signing barely changes over time and remains constant as a percentage
of the general population. Therefore, the share of the average popula-
tion aged 17 and 18 taking the university entrance exam ranges between
52.5% and 57.3% of the total population (Figure ID).

When analysing the data by Autonomous Regions, in absolute
terms, we can see in Figure III that most of the students seeking access

Revista de Educacion, 402. October-December 2023, pp. 249-277
Received: 14-11-2022  Accepted: 21-05-2023

259



260

Yanes Cabrera, C, Ballesteros Moscosio, M.A. ANALYSIS ON ACCESS TO THE SPANISH UNIVERSITY SYSTEM AND ITS IMPLICATIONS ON THE MEDICINE DEGREE

FIGURE II. Percentages of sign ups of total population aged 17, 18 and 17 and 18 year old average
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FIGURE Ill. Signups by Autonomous Community
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to the university system come from Andalusia, followed, with a signifi-
cant difference, by Madrid and Catalonia. The figures in these three
are significantly higher than in the rest. These are, admittedly, the
most populated Autonomous Communities, but it is clear that most of
the students entering the Spanish university system come from these
communities.

If we consider these data not in absolute terms, but in proportion to
the number of sign ups in each Autonomous Community aged between
17 and 18, the data indicate that students aged 17-18 who sign up for
the university entrance exam in nine Autonomous Communities (Anda-
lusia, Aragon, Asturias, Cantabria, Castile and Leon, Extremadura, Gali-
cia, Madrid and the Basque Country) are above average, while in eight
(Balearic Islands, Canary Islands, Castile and Leon, Extremadura, Gali-
cia, Madrid and the Basque Country) they are above average. (Andalu-
sia, Aragon, Asturias, Cantabria, Castile and Leon, Extremadura, Galicia,
Madrid and the Basque Country) are above the average, while in 8 of
them (Balearic Islands, Canary Islands, Castile-La Mancha, Catalonia,
Murcia, Navarre, La Rioja and Valencia) they are below the average
(Figure IV and V).

FIGURE IV. ACs with percentage of sign ups in 17-18 vear-olds above the national average
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FIGURE V. ACs with percentage of signups aged 17-18 below the national average
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Statistics (EPAU). National Institute of Statistics. Prepared by the authors.

Cut-off marks in university entrance exams

Regarding the evolution of the cut-off marks of the entrance exams (gen-
eral phase, out of 10 points) in the different Autonomous Communities, it
should be noted that since 2015 the average has been rising substantially,
standing at 6.12 points in 2021. In the evolution in the years 2015-2021,
the Basque Country has the highest average (6.51), while the Balearic
Islands has the lowest (5.61), a situation that is maintained in the last
year under study.

With regard to the distribution of the scores of the other ACs, it should
be noted, as shown in the following figures (VI, VII and VIII), that seven
are below the average (Andalusia, Balearic Islands, Castile La Mancha,
Galicia, Madrid, Murcia and Valencia); five are above the average (Aragon,
Asturias, Cantabria, Basque Country and Navarre); and five are around
the national average (Castile Leon, Catalonia, Extremadura, La Rioja and
the Canary Islands).
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FIGURE VI. Average general stage entrance examination marks by Autonomous Community
(below the national average)
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FIGURE VII. Average general stage entrance examination marks by Autonomous Community
(above the national average)
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FIGURE VIII. Average general stage entrance examination marks by Autonomous Community
around the national average
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Cut-off marks for the Bachelor's Degree in Medicine

In general terms, the cut-off marks for Health Sciences degrees are the
highest in the system. Since the 2018-2019 academic year, the average
mark in public universities for entry to the Bachelor's Degree in Medicine
has risen from 12.653 to 13.171 (out of 14) in the 2022-2023 academic
year. This gradual rise, in the period under study, shows a significant
jump in the academic year 2020-2021, the year of the pandemic, which
also coincides with the increase in the number of students signing up
for the entrance exam, where the average mark increased by half a point
(Figure IX).

This analysis does not include private universities, for which in it is
not possible to obtain this information many cases, as it is usually not
a determining factor for admission to Medicine studies at these institu-
tions. However, if we look at the regions, it is worth noting that there are
some Autonomous Regions that are consistently above the average. This
is clearly the case in Andalusia, which seems to be a growing preference
for those wishing to study Medicine.
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FIGURE IX. Average entry marks in the Medicine Degree by Autonomous Region
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In this sense, as Figure IX shows, although the general trend is a
high average mark for access to Medicine studies, as it happens in more
than 50% of the universities studied throughout the period, we can see
that it is in the academic year 2020-2021 were we can find the highest
number of universities exceeding the national average, with 9 of the 14
universities (64.3%). It is not until the academic year 2021-2022 that the
number drops to 5, i.e. 35.7% of the universities included in the study.

The highest entry grades in Spain, which exceed the cut-off mark of
13.3, are found in the Autonomous Communities of Madrid (13.314),
Valencia (13.338), Murcia (13.356), Castile-La Mancha (13.404) and Anda-
lusia (13.454), the latter being the highest. We can see that in the case
of the Andalusian universities, the progression towards a higher cut-
off mark is always increasing between the academic years 2018-2019
and 2022-2023, going from being the eighth highest in the academic
year 2020-2021 to, in two academic years, becoming the most demand-
ing autonomous community at the time of admission to the studies of
Medicine.
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On the other hand, although the academic year 2019-2020 is marked
by a decrease in the entry mark in 50% of the autonomous communities
analysed in this study, the academic year 2020-2021 is a turning point in
the level of demand for the new entry of students to the degree of Medi-
cine in our country. Thus, the entry grade continues to rise in the regions
of Andalusia, Castile-La Mancha and, very slightly, Valencia, despite being
the ones with the highest cut-off marks, and in Galicia. The rest of the
Autonomous Communities recorded a decrease in the entrance examina-
tion marks. It is the 2021-2022 academic year that will see an increase in
this cut-off mark in 50% of the autonomous communities that incorpo-
rate Medicine students to the system.

Catalonian universities are the ones with the lowest cut-oft marks for
admission to Medicine studies throughout the historical sequence ana-
lysed, with the highest cut-off mark of 12.82 recorded in the academic
year 2022-2023, which is 0.36 points below the national average and 0.63
points below the highest in the system in that academic year.

New students/graduates in the Bachelor's Degree in Medicine

The number of students enrolled as new students in the Bachelor's Degrees
in Medicine throughout Spain has been increasing in recent years, although
such increase has not taken place in the same extent in public and in private
universities. Figure X, shows that private universities have been progres-
sively increasing the number of newly enrolled students, whereas in public
universities the number of places has decreased by 105 from 2018 to 2021.

By Autonomous Communities, Madrid, Catalonia, Andalusia and Gali-
cia have the largest number of newly enrolled medical students, and
the other Autonomous Communities lie far behind. Additionally, in these
three cases, the number of newly enrolled students has decreased con-
siderably in the case of Catalonia, in Andalusia where it is below the
2018 academic year, as well as in Galicia, where it is also slightly below
the 2018 figure (Figure XI).

The rest of the universities have maintained the enrolment of new
entrants practically constant since the 2018-2019 academic year, with
two exceptions: The Basque Country, where enrolment has increased
exponentially since the 2019-2020 academic year, and Navarre, where
enrolment fell in the 2020-2021 academic year, even though the Public
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FIGURE X. Evolution of new enrolments in the Degree in Medicine
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FIGURE XI. Evolution of new enrolment in the Degree in Medicine by Autonomous Community

1,600 o . —@— Andalusia
*— — —@— Aragon
1,400 —@— Asturias
._—/\0 ©— Extremadura
1,200 —@— (Cantabria
o— ® ° —@— (astile - La Mancha
1,000 T —@— (Castille Leon
800 —@— (Catalonia
~—@— Madrid
600 —o— (. Valencia
g M S g S —@— Galicia
400 . —@— Balearic Is.
f——C— o CanaryIs.
200 o o ——&— Navarre
0 hd - Basque Country
18/19 19/20 2021 21/22 Mureia

= <= Average

Source: Integrated University Information System (SIIU). Compiled by the author.

University of Navarre had introduced the Bachelor's Degree in Medicine
for the first time in 2019.

With regard to the number of medicine students graduating annually
from the Spanish university system (Figure XII), up to the academic year

Revista de Educacion, 402. October-December 2023, pp. 249-277
Received: 14-11-2022  Accepted: 21-05-2023

267



268

Yanes Cabrera, C, Ballesteros Moscosio, M.A. ANALYSIS ON ACCESS TO THE SPANISH UNIVERSITY SYSTEM AND ITS IMPLICATIONS ON THE MEDICINE DEGREE

FIGURE XII. Evolution of graduates of the Degree in Medicine
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for which the data are available, this has remained constant (6,572, 6,600
and 6,718), with around one thousand fewer students graduating than
the number entering university every year. If the average number of new
entrants over these years is 7,710, the average number of graduates over
these years is 6,630. But the proportion in this case is different if they
have done so in public or private universities. In the case of public uni-
versities, an average of 91% of those entering each year graduate. In the
case of private universities, the average is 67%.

In the analysis by Autonomous Regions, as in the case of new
entrants, four are the Autonomous Regions with the highest number of
graduates in the years under study. In relation to this aspect, of the four,
Andalusia is the one with the smallest difference between the number
of new entrants and graduates (76, 84 and 47 students per academic
year), whereas in Catalonia this difference is larger and keeps increas-
ing, with the difference in the number of students being 268, 342, and
468, respectively in the 2018-2019, 2019-2020 and 2020-2021 academic
years, probably due to the increase in the number of new entrants. In
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the other range, as in the case of new enrolments, the number of gradu-
ates remains constant, with the exception of Castile Leon, the Canary
Islands and Extremadura, where there was a slight decrease in the last
year. In these cases, the difference between the number of new entrants
and graduates in these years is practically nil, and in some years it is
even higher (Figure XIID).

FIGURE XIll. Evolution of graduates of the Degree in Medicine by Autonomous Community
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Summary of MIR exam data

According to the general summaries of the MIR calls published in the
website of the Ministry of Health (Specialised Healthcare Training) over
the last four years, as shown in the following table, the number of places
offered by the health system has progressively increased by almost 1,400
places since 2018. While this increase has taken place, the same has not
happened with the number of applications submitted and admitted to
the exam. Since 2020-2021, there has been a clear decrease in the num-
ber of individuals taking the MIR entrance exam.
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TABLE I. Summary of MIR exams

ADMISSION STAGE 2018/19 | 2019/2020 | 2020/2021 | 2021/2022
Applications submitted 16,582 16,964 15,166 13,080
Number of candidates admitted to the 15,700 16,263 14,452 11,827
examination

SELECTION STAGE 2018/19 | 2019/2020 | 2020/2021 | 2021/2022
No, of candidates taking the exam 14,187 14,986 13,332 11,827
Candidates eliminated after cut-off 2,983 2,796 2,527 1,895
mark

Candidates with order number 11,204 12,174 10,805 9,932
AWARD STAGE 2018/19 | 2019/2020 | 2020/2021 | 2021/2022
Places offered 6,797 7,615 7,988 8,188
Places allocated 6,796 7,615 7,987 8,095
Unallocated places 1 0 1 93

Source: Ministry of Health. Spanish Government. Compiled by the author:

Of those who were finally admitted (approximately 90%) and took
the exam, the share has been increasing, standing at around 83% at in
the last year under study, In addition to this fact, the gap between the
number of applicants with a qualifying number and the number of places
offered has been narrowing, being the smallest in the 2021-2022 call for
applications, where the difference was 1,744, compared to the 2019-2020
call for applications, where the difference between those who passed the
cut-off mark and the places offered was 4,559,

Finally, it should be noted that in two of the years under study, and
according to the published data, one vacancy was not awarded respec-
tively, as compared to the 93 vacancies that have not been awarded in
2021-2022. All of them belong to the speciality of Family and Community
Medicine.

Conclusions

As it has been exposed, the road leading to the medical profession is a
complex one, which entails access to university. And it is significant that
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in order to respond to the deficit of professionals in the SNS, the univer-
sity has been called upon to increase the number of places in medicine
by up to 15%. This decision has led us to consider a general reflection
on access to the system, focusing on the case of the Bachelor's Degree
in Medicine. We are aware that the study has been approached with too
much ambition, and that it therefore poses serious limitations.

In recent years, the number of people taking the university entrance
exam has been increasing steadily, but, as we have seen, this is a con-
sequence of the fact that the population has also been growing propor-
tionally. The exception to this situation happened in 2020, the year in
which the pandemic was declared, when the trend was broken, with a
significant increase in the number of people wanting to enter university.
When the analysis is made in proportion to the relevant population in
each Autonomous Community in that age range, it is striking that the
data show a situation in which, over time, in some Autonomous Commu-
nities the rate of people applying in proportion to those who can access
university is above the average, while in others it is constantly below.
What aspects could be defining these differences between Autonomous
Communities? This situation would undoubtedly merit an analysis, which
goes beyond the scope of this paper, linking this situation to other vari-
ables (e.g. immigration, urban vs. rural population, socio-economic and
language factors, etc.).

Two questions could be raised in this regard. The first of these refers
to the unquestionable interest of the study of the effects of the pandemic
on access to university. There are many questions that can be raised in
this regard: did the change in the examination model cause this increase,
was it a generalised desire or was it focused on the desire to access
the health professions, which played such a crucial role throughout this
period? The second question links the increase in the number of people
entering university with the cut-off marks, which have also increased
progressively over the years. But it cannot be ignored that the cut-off
marks are the result of the number of places that universities offer, and
of the social demand. Therefore, if universities have not increased their
offer of places in the years under study, this may have led to a general
increase in the cut-off marks.

On the other hand, the results of the 17 existing entrance exams in
Spain show a heterogeneity in the scores that has a negative effect on
equal opportunities for access in general, and specifically for access to
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medical studies. If the university entrance exam is understood as a single
gateway to the system, it makes no sense that, over a sustained period
of time, some regions are below the average, while others are above the
average. Instead, they should all be around the average. Another aspect
that deserves further study is the fact that the highest cut-off mark for
studying medicine, and with an upward trend, is found in Andalusia,
while the lowest one Catalonia. The language issue could be considered
among the causes of the latter situation, but this would also merit further
study.

In the analysis of the heterogeneity of grades, it would be interesting
to introduce a study of the university entrance examination itself, since
the literature has shown that there are numerous aspects that require
further standardisation. One example of how to correct differences could
be to review the grading scale used (Veas et al., 2020). It would be very
relevant, and it is a major limitation of this work, to carry out a study of
successful access systems in other countries, and extrapolate those issues
that could help to improve the system.

On the other hand, the progressive increase in the cut-off marks
for Medicine studies shows that the trend will continue to rise in the
coming years, in some cases, such as in Andalusia, it will approach 14
points. This aspect could be corrected with the 15% increase in the
number of places proposed by the Ministry for the coming academic
year, which will be confirmed in the near future. But while this may
be a modulating measure for the cut-off mark, it is not yet clear that it
could be a corrective measure for the problem of the lack of medical
professionals, since the data show that the correlation between the two
remains constant, with an average of 91% of graduates in the case of
public universities compared to those enrolled that year, and an aver-
age of 67% in the case of private universities. In other words, it is pos-
sible that these figures are linked to the drop-out rate, an aspect that
should be studied, or to the creation of new universities. Notwithstand-
ing, it is another major limitation of this study not to have carried out a
longitudinal study in this case.

Finally, with regard to the MIR entrance exam, it might seem obvious
that the number of places on offer meets the numbers of the university
system. In 2018-2019, 2019-2020 and 2020-2021 respectively 6,572, 6,600
and 6,718 medical students have graduated from university and the num-
ber of places for access to the MIR in these years has been: 6,797, 7,615
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and 7,988. However, if we analyse the number of physicians taking the
exam, which is practically twice as high, we can understand that there
is a population of graduates (and foreigners) who have not entered the
SNS vyet, and continue to take the exam in successive call. Additionally,
it is striking that in the 2021-2022 call for applications, 8,188 vacancies
have been offered, the highest number in recent years. And for the first
time, according to the Ministry's official data, in the annual summary
published, 93 places appear “pending awarding” (in previous years, 2).
All of them in the speciality of “Family and Community Medicine”, Pri-
mary care. The data presented here on the number of graduates and the
number of applicants do not initially seem to fit this situation. This could
be due to the fact that it is not a speciality in demand and could also be
a response to the high number of people who take the MIR exams each
year compared to the number of places offered. Therefore, it is possible
that there are people already in the health system in the speciality of
“Family and Community Medicine” who try to obtain a place in another
speciality every year and leave primary care. It is therefore worth consid-
ering whether there is a shortage of physicians in general or a shortage
of specialists, and rethink the need to increase the 15% of new places in
medicine in the university system, as this does not seem to be the solu-
tion to the problem.

In this scenario, the increase in the number of places in medical pro-
grammes could increase the number of graduates, but this needs to be
proven. Increasing the number of graduates would increase the number
of MIR places in all specialties, but what about Family and Community
Medicine? The struggle in the system regarding access to medical studies
does not seem to satisfy the professional outlets. Perhaps in the area of
training future doctors, the university could contribute something more
than just merely increasing the number of new places in this degree.
Access to specialisation for medical graduates could be rethought, sepa-
rating training in primary care, either by creating a specialised degree in
this area, or by creating a professional-leading postgraduate programme
for nursing graduates. This would make it possible to organise the sys-
tem, admit to the field of medicine those people who could not gain
access because of the cut-off mark, and regulate the tension that appar-
ently arises among current graduates to fill the vacancies on offer. In this
case, once again, the university, as a public service, could provide the
solution.
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Lluch Molins, L. and Cabrera Lanzo, N. (Coords.) (2022). Competence
of learning to learn and self-regulation at the university. Barce-
lona: Octaedro. 130 pp. ISBN: 978-84-19312-60-0

This book describes five practical applications of peer assessment among
students in subjects from different university degrees: Teaching Degree,
Master's Degree in Education and ICT, Archeology Degree, and Bio-
technology Degree. It is aimed, therefore, at teachers working in higher
education.

The first chapter is an updated review of the concept and impact of
assessment among students in formal learning contexts. Laia Lluch and
Nati Cabrera provide the theoretical foundations that support the forma-
tive power of peer feedback. The researchers explain how this tool favors
the self-regulation of the student body.

Below are the five experiences described by the teachers who designed
and implemented them in their subjects. All the descriptions follow the
same outline of contents. First, the subject is located in its context and
the activities to which the peer feedback is applied are defined. The
methodology is justified below. Transversal skills developed that affect
self-regulation are indicated. Afterward, the tasks of the students and the
teacher are detailed. It describes how these tasks were organized and
the feedback among students. Finally, the advantages and disadvantages
found are described. This way of presenting the work allows the readers
to understand how to apply peer feedback in other contexts.

The first experience is told by Carles Lindin. He applied peer feedback
in the Digital Literacy subject of the Teaching Degree at the University of
Barcelona (UB). The activity was individual and consisted of making an
e-portfolio on the incorporation of technology in education. Two feed-
back loops were implemented between pairs of students. This allowed
two enhancement opportunities for each student. The students gave feed-
back based on the task evaluation criteria established by the teacher.

The second experience was given in an optional subject of the Arche-
ology Degree at the UB taught by Marta Sancho. The activity was carried
out in groups of three to five students. It consisted of making a mental
map. The feedback was provided by each group of students to another
group that, after receiving it, could implement the suggestions of their
peers. She used the MIRO tool. It allowed students to make the map,
communicate through the chat, and register the feedback.

Revista de Educacion, 402. October-December 2023, pp. 281-282

281



282

The third experience was implemented at the Universitat Oberta de
Catalonia's Master's in Education and ICT in the online modality. It is
described by Nati Cabrera, Lourdes Guardia, Maite Fernandez and Mar-
celo Maina. The task was individual and consisted of writing an essay.
A chatbot, a doubts forum, and another forum containing peer feedback
were used. Each student provided feedback to a peer, which was ran-
domly assigned, before final delivery.

The fourth experience is told by Laia Lluch. It was given in a subject
of Teaching degree at the UB. The activity was in groups and gami-
fied. The students had to design a complex, gamified, and inclusive task
from the perspective of the integrated curriculum. The feedbacks were
individual and two loops were implemented. To carry them out, Lluch
established evaluation criteria both for the design of the task and for the
quality of the feedback.

The last experience was given in the Genetic Analysis subject of the
second year of the Degree in Biotechnology at the UB. It was taught by
David Bueno. The group consisted of 80 students. This subject is taught
simultaneously in other university degrees. The activities and evaluation
systems are rigidly established by the faculty, and all tasks are individu-
al. Bueno, however, managed to introduce peer feedback and coopera-
tive learning in a context where it seemed impossible: taking a personal
multiple-choice exam. That is, he trained his group of students in self-
regulation competence in conditions where this is not expected.

The last chapter collects the conclusions of the coordinators of this
work. It is explained that digital tools improve any didactic methodology
because they facilitate interaction and the recording of evidence. They
argue that peer feedback makes the tasks more motivating and that the
students take ownership of the assessment criteria.

Salvador Javier Ros Turégano
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Norton, J. and Buchanan, H. (Eds.) (2022). The Routledge Handbook
of Materials Development for Language Teaching. Routledge: New
York. 560 pp. ISBN: 9780815382577

It may be questioned why there is a need for an academic book on
this subject, given that materials development is typically focused on
practical application and there are already many materials available to
professional writers. While these existing materials can serve as a useful
reference point, they may also encourage the creation of new materi-
als that simply mimic what is already available in response to market
demands. However, contrary to some opinions, materials development
is not solely a practical pursuit but rather a field of study that involves
principles and procedures for its development. Based on this definition,
Julie Norton and Heather Buchanan collaborated to produce the current
handbook with the goal of combining theory with practice by gathering
insights from more than forty contributors from various international
contexts.

The Routledge Handbook of Materials Development for Language
Teaching, edited by Julie Norton and Heather Buchanan, is a compre-
hensive guide to the development of materials for language teaching. It
aims to combine theory with practice by gathering insights from over
forty contributors from around the world. This book covers a wide range
of topics and challenges the idea that materials development is purely
practical by emphasizing the connection between theory and practice.
In comparison to other recent books on the topic, this handbook offers
broader coverage and is not limited to the TESOL field.

Despite its title, this handbook is not just a manual but rather a com-
prehensive guide with thirty-four chapters organized into nine parts. It
discusses four main ideas, each covering different aspects of materials
development. The first idea provides an overview of the field of materi-
als development and its history. The second idea focuses on the theo-
retical underpinnings of materials development, including principles of
language learning and teaching. The third idea covers practical consider-
ations in materials development, such as needs analysis and evaluation.
Finally, the fourth idea explores emerging trends in materials develop-
ment, such as digital technologies and open educational resources. Each
chapter is written by a different expert in the field and provides valuable
insights into their particular area of expertise.
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The first part of this handbook is comprised of three chapters that
outline the changes and advancements in language teaching materials.
Chapter 1 details the rapid progress of materials development. Chapter 2
introduces criteria for evaluating technology-mediated materials. In con-
trast, Chapter 3 reviews the current status between theory and practice
with regard to the four skills, vocabulary, and grammar. This chapter
aligns more closely with the editors' objective as it examines critical
issues, outlines theoretical principles, justifies rationales persuasively,
and highlights challenges involved in producing theoretically informed
materials.

The second part of the handbook discusses contemporary debates in
materials development in six different chapters. These chapters tackle
contentious topics like the significance of international course books
(Chapter 4), the advantages of authentic materials (Chapter 5), language
collection for materials writing (Chapter 6), modern approaches to ELT
materials (Chapter 7), cultural content of materials (Chapter 8), and
representation in course books (Chapter 9). These discussions warrant
additional study, as the field of materials development evolves. However,
there are still some outstanding issues that demand attention but were
regrettably not included in this publication. For instance, humanizing
materials are required, and undue reliance on computerized language-
learning tools needs to be avoided.

In part three of this book, there are three chapters that examine the
correlation between research and the development of materials. Chapter
10 focuses on studying the development of materials' content. The use of
diverse research approaches to guide materials development is covered
in detail in Chapter 11. Finally, Chapter 12 examines the advantages of
utilizing spoken corpora for the creation of educational resources and
material development. However, it is recommended that this handbook
also takes into account stakeholder cooperation to carry out a longitudi-
nal investigation on the results of using various materials based on SLA
principles.

The materials for language learning and skill development are also
covered in five different chapters in part four of this handbook. Gram-
mar instruction with an emphasis on content and scope is the main topic
of Chapter 13. Effective strategies for teaching vocabulary are covered in
Chapter 14. In order to build proficiency in speaking, Chapter 15 exam-
ines various linguistic features for developing speaking skills. Chapter 16
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emphasizes developing a realistic reader-text interaction for the improve-
ment of reading skills, while Chapter 17 focuses on product, process, and
sociocultural activity in developing writing skills. However, it is noted
that a chapter on materials for developing listening skills is missing from
this section.

In essence, part five of this handbook provides guidelines and proce-
dures for instructors and material designers to assess and modify instruc-
tional materials. It is crucial for educators to evaluate the effects of the
materials they employ on their students and make the necessary adjust-
ments. Chapter 18 covers the two phases of competence needed for
examining and evaluating teaching materials, while Chapter 19 explores
approaches to adapting materials for future direction in global English. I
suggest that the handbook should encourage a more inclusive approach
that involves learners adapting their own materials with or without their
teacher's guidance.

There are seven chapters in part six exploring the materials devel-
opment in various contexts. For example, chapter 20 discusses the pri-
mary course book series in Turkish, Chapter 21 explores versioning
course books for broader audiences, Chapter 22 reveals the writing skills
required for English for Academic Purposes (EAP), Chapter 23 makes
the case for more ESOL-specific materials that take learners, context,
and pedagogical factors into account, Chapter 24 addresses the need for
English-medium materials in Europe and Sub-Saharan Africa, Chapter 25
concentrates on writing course books for monolinguals and teenagers in
Spanish, and Chapter 26 considers the difficulties in writing materials for
an English-speaking environment.

The most noteworthy section of this handbook, in my opinion, is
part seven which includes two chapters about incorporating technol-
ogy into language-learning materials. Despite the fast-paced and fleet-
ing nature of technology, these chapters provide valuable information.
Chapter 27 examines the development of blended learning materials and
the ethical standards for producing both commercial and local content.
Chapter 28 examines the current trend of mobile devices and how writ-
ers can evaluate the effectiveness of using mobile materials. Technology
has provided teachers and learners with more options for teaching and
learning outside of the classroom, especially during the pandemic when
many students have access to their mobile phones but not their physical
classrooms.
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Part eight of this handbook is also commendable for including three
chapters that give voice to underrepresented perspectives in materials
development. These skilled industry professionals provide useful insights
for individuals looking for a deeper comprehension of materials develop-
ment. For example, Chapter 29 emphasizes the part that students play
in developing and modifying commercial and other sorts of materials.
Chapter 30 examines a recent development in publishing where authors
and editors work together to create materials for for-profit publications.
Finally, Chapter 31 offers suggestions for editorial training as well as
potential directions for ELT editors and publishers in creating instruc-
tional resources for the publishing sector.

The handbook includes three chapters in Part Nine that focus on pro-
fessional development and materials writing. Chapter 32 shares insights
into print materials, digital media, and real-world writing projects. The
ideas in Chapter 33 indicate ways for teachers to use the content from
course books for professional development and how publishers could
contribute. Finally, Chapter 34 suggests a creative curriculum to train
authors in the creation of materials through multiple activities.

In conclusion, some recommendations based on the handbook that
could improve future editions should be made. Firstly, the issue of
humanizing materials should be addressed as it is crucial for affective
and cognitive engagement in the age of artificial intelligence. Secondly,
new technologies should not replace meaningful face-to-face classroom
interaction and reliable resources should be ensured. Tomlinson (2020)
emphasizes that materials development research should focus on mak-
ing discoveries that benefit both teachers and learners, although con-
crete empirical evidence may be challenging to present. Thirdly, listening
skills should be given the same weight as reading skills when developing
materials for skills development.

Despite this, I believe that the standout features of this book lie in its
comprehensive coverage and practical guidance. The book covers a wide
range of topics related to materials development for language teaching,
including theoretical frameworks, practical considerations, and case stud-
ies. Furthermore, it provides practical guidance on how to develop effec-
tive materials for language teaching, including tips on designing tasks,
selecting texts, and incorporating technology. This collection is grounded
in research and draws on current theories and best practices in materials
development for language teaching. It includes useful resources such as
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checklists, templates, and sample tasks that can be adapted for different
contexts and languages. It is also relevant to language teachers working
in different contexts (e.g., ESL/EFL, K-12 education, higher education)
and with learners at different proficiency levels.

This handbook is also unique in three distinct ways. Firstly, it promotes
greater collaboration among all stakeholders. This involves encouraging
students, parents, teachers, course book writers, editors, and publishers
to engage in critical discussions. Such collaborative practices are crucial
as Xu et al. (2023) suggest that interactions and negotiations may lead to
innovations in materials development. Secondly, it provides a platform
for minority voices to be heard. The book includes contributions from a
range of experts in the field, providing diverse perspectives on materials
development. Many of the chapters are written by experienced practitio-
ners, teachers, or even postgraduate students in materials writing who
have yet to be recognized in this field. Lastly, since this book is a com-
pilation of diverse individual perspectives, it enables readers to under-
stand personalized and diversified principles and beliefs. Therefore, it is
reasonable to argue that this publication can facilitate joint collaboration,
creative discussions, and innovative approaches toward advancing the
field of materials development in the future.

Muneera Muftab
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