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ABSTRACT

Western European countries have made impressive gender equality (GE) progress in
education during the last few decades. Unfortunately, the implementation of gender
mainstreaming (GM) in higher education has not been satisfactory. This paper
describes a survey-based research study designed to explore student teachers’
perceptions of training for GE in teacher education (TE) using the Sensitive
Assessment for Gender Equality (SAGE) index. The study firstly aims to analyse the
factor invariance across degree of the SAGE and secondly tries to describe the status
of GM implementation in teacher education programmes from students’
perspectives. Data were collected from 398 student teachers (84% female) aged
21.44, enrolled on two TE programmes from a public higher education institution in
the Autonomous Region of Valencia (Spain). Using single and multi-group CFA the
study revealed that the proposed three-factor structure of the SAGE fitted well to
early childhood and elementary school student teachers’ data, thus suggesting
equivalence between its components in both samples. Early childhood students
scored significantly higher than elementary school student teachers in their reported
perceptions of gender equality training and awareness of gender inequalities. Results
will be displayed in terms of identifying institutional and curricular needs for GE
education practices as findings reveal a clear demand for change.

Keywords GENDER EQUALITY, PRESERVICE TEACHER EDUCATION,
MEASUREMENT INVARIANCE, HICHER EDUCATION, SPAIN

1 INTRODUCTION
Research in social sciences, particularly psychology and education, often compares groups
of individuals with regard to different social, psychological and pedagogical variables.
When these comparisons are made, it is assumed that the measuring instrument assesses
the same constructs in all groups. If this assumption is true, the resulting comparisons will
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be valid; however, if it turns out to be untrue, these comparisons lose validity and measure-
ment equivalence may be questioned (Milfont & Fischer, 2010). Measurement invariance
is a statistical property that demonstrates whether measurements function in the same way
across pre-specified groups (Vandenberg & Lance, 2000). Testing for measurement equiva-
lence has become an important issue in recent years (Cheung&Rensvold, 1999)—especially
within cross-cultural research because it allows researchers to verify if members of differ-
ent groups ascribe the same meaning to the measurements made. Four levels of equiva-
lence have been found in cross-cultural research (Fontaine, 2005): (1) functional equiva-
lence, answers the question “Does the construct exist in every studied group?; (2) struc-
tural equivalence (Are items related to the construct?); (3) metric equivalence (Are loading
weights identical across groups?); and (4) scalar equivalence (Are intercepts identical across
groups?). This technique based on the structural equationmodelling (SEM) framework can
answer these questions through its ability to explore the equivalence of a given measure in
multi-group data.

In the present study, a confirmatory factor analysis (CFA) serves to investigate mea-
surement invariance in the Sensitive Assessment for Gender Equality (SAGE) index across
degree. This instrument was designed to measure perceptions about the implementation
of a gender perspective in teacher training. It consists of 18 items grouped into three sub-
scales of five, seven and six items, respectively, which use a six-point Likert scale to mea-
sure the degree of agreement regarding: (a) institutional sensitivity to the application of
gender equality policies; (b) the inclusion of gender issues into syllabuses/study plans; and
(c) awareness of gender inequities associated with gender in teaching and learning. The
purpose is to investigate whether measurement invariance in the SAGE index is supported
across early childhood and elementary school student teachers at the construct definition
level, the factor loading level, the intercept level, and the residual level. This analysis will
have implications for SAGE index’s validity. Supporting measurement invariance across
degree would indicate both that the same construct is being measured and that mean com-
parisons are feasible.

1.1 Initial Teacher Education for Gender Equality
The expression “gender equality” appears in international declarations (CEDAW
[UN, 1979]; Beijing Platform for Action [UN, 1995]; Millennium Development Goals
[WHO, 2000]; Goald#5 of the 2030 Agenda [UN, 2015]), in the European Union regula-
tions for GE (e.g. European Pact for Gender Equality 2011-2020 [Council of Europe, 2011])
and in Spain’s national policies (Organic Laws 1/ 2004 and 3/ 2007) claiming equal oppor-
tunities for men and women in all spheres of public and private life. Gender equality
can be understood in multiple ways according to the evolution of this concept from a
perspective oriented to fight against discrimination based on sex —rooted in the Women
in Development (WID) approach— to one focused on changing oppressive structures
through a Gender education and Development (G&D) approach, which tends to emphasise
the promotion of individual rights through a universal and institutional commitment. The
emergence of gender equality during the 1960s as a principle to achieve gender equity
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and combat discrimination between women and men has generated a series of debates,
amongst which stands out the one revolving around gender mainstreaming —understood
in higher education as the incorporation of a gender perspective into teaching, research
and the governing bodies of universities.

European countries have made impressive progress toward gender equality in educa-
tion during the last few decades. The EU’s decision to adopt gender mainstreaming as a
strategy to promote gender equality in all policies and programmes was established as a
policy norm both in the Treaty of Nice (European Parliament, 2003) and in the Treaty of
Lisbon (European Parliament, 2009). Since then, gendermainstreaming has become a long-
standing priority for the EuropeanCommission. InMarch 2010, theCommission presented
a “Women’s Charter” expressing its increased commitment to gender equality that has been
extended to the first Commission’s Gender Equality Strategy 2014-2017 and to the second
Gender Equality Strategy 2018-20203 (Council of Europe, 2018), both of which empha-
sise GM as a priority area of concern. In the follow-up process to the roadmap for gender
equality the Commission stressed the need to develop and utilise specific methodologically
gendered tools to foster the actual implementation of gender mainstreaming. However, in
practice, a variety of contextual factors together with the lack of measurement instruments
capable of evaluating the process itself and not only of accessing indicators has made it dif-
ficult to show evidence of progress on gender mainstreaming implementation (DeJaeghere,
2015).

Spain’s efforts to promote education for gender equality began in the 1980swhen its Gov-
ernment formally established a number of legislation policies as a signatory of the 1979 UN
Convention (UN, 1979), the Millennium Development Goals (WHO, 2000), and the 2030
Agenda (UN, 2015). Significant institutional changes were expected after the publication
of Spanish Organic Law 3/ 2007 on “Effective Equality between Women and Men” (Span-
ish Government, 2007), which urges universities to train future professionals so that they
can become competent in gender issues by mainstreaming gender into course contents and
programmes (Art. 24).

1.2 Gender equality training in higher education
TheUNWomenTrainingCentre’s 2015Annual Report (UNWomenTrainingCentre, 2015)
labelled training as a powerful strategy to move individually and collectively towards gen-
der equality by consciousness raising, learning empowerment, knowledge building, and
skills development. Unfortunately, despite the mandatory nature of gender training, gen-
der issues do not form part of university education yet (Lombardo & Mergaert, 2013;
Weiner, 2000). An ongoing debate exists about what components are needed for a success-
ful approach to address gender equality in higher education. Preparing future professionals
to adopt a gender approach in teaching involves not only identifying effective strategies but
also taking into account instructors’ skills and attitudes, as well as the specific situation of
the country in question. This is undoubtedly a complex and challenging endeavour. Even
when a course or a gender equality study unit incorporates features believed to be effective,
students may end up graduating with conflicting views. This probably happens because
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students were not adequately supported in developing their own ethical commitment to
gender equality or simply because their perception about their role in educating for gender
equality conflicts with the views embedded in the curriculum. Hence, a literature review on
gender mainstreaming implementation in university teaching practices in Spain was con-
ducted. This review could provide insights into gender mainstreaming and gender equality
training trends within Spanish higher education that would largely help inform institutions’
decision-making with respect to the inclusion of a gender perspective in university curric-
ula.

Globally, important collective bodies have documented the challenges faced by gen-
der equality training and expressed their commitment to advancing knowledge on this
topic. Several documents highlight the need to develop gender competence. The Con-
vention on the Elimination of All Forms of Discrimination against Women (CEDAW)
(United Nations, 1979) insists on the convenience of increasing knowledge on discrimina-
tion against women. The Beijing Platform for Action addresses the topic of gender equality
competence development in nine of its 12 areas of concern, this being an important compo-
nent of the strategic objectives of Area H on institutional mechanisms for the advancement
of women. This critical area aims to guarantee the capacity for effective policy develop-
ment aimed at achieving gender equality and is linked to the gendermainstreaming strategy.
More specifically, strategic objective H1 advises governments to provide staff training for
gender equality competence development, while objective H2 calls to provide training with
the aim of integrating a gender perspective into all policies and programmes (UN Women
Training Centre, 2015).

At an EU level, the Council of Europe reaffirmed its Member States’ obligation to main-
stream gender equality in every policy area at all stages and emphasised the need to develop
and promote the use of GM tools and methods for gender equality training tailored to the
specific needs of professionals and staff on 10 December 2013 (Council of Europe, 2011).
However, the project Educating Teachers for Gender Equality (EIGE, 2012-2013) provides
evidence that a significant percentage of teachers and instructors across countries have not
been educated for mainstreaming gender equality in the educational processes.

Nationally, countries are facing different dilemmas and challenges when it comes to gen-
der equality training. The distinct political, social and educational features of their national
contexts, the outcomes of previous educational policies, and the expectations created by
the new policies on gender equality determine each country’s efforts and achievements.
In Spain, as mentioned above, Art. 25.2 of Organic Law 3/2007 clearly states that higher
education institutions will promote the inclusion of gender studies and training for gender
equality in the curricula. However, in practice, the gender perspective has still not become
a part of the university curriculum (Pastor &Acosta, 2016). Having outlined the framework
on initial education for gender equality, it is now important to describe the status of GM
implementation in the different disciplines and studies, particularly as far as the Spanish
higher education system is concerned.

Journal of New Approaches in Educational Research, 10(1) | 2021 | https://doi.org/10.7821/naer.2021.1.611 160

https://doi.org/10.7821/naer.2021.1.611


Cristina, Miralles-Cardona; et al. Measurement Invariance of the Sensitive Assessment for Gender Equality (SAGE) Index Across Degree

1.3 Assessing gender mainstreaming implementation in university
teaching

Mainstreaming the gender perspective into university teaching involves the incorporation
of gender issues into the educational processes, which affects not only study plans but also
faculty and educators’ ideology. This endeavour implies a process of reflection about the
design of study programmes and course contents, as well as the use of a gender pedagogy
meant to help students develop a gender sensitivity. This kind of competence is not learned
automatically; it actually requires a systematic teaching process through which conscious-
ness moves from stereotyped to committed gender conceptualizationmodes (Rands, 2009).
Taking into account that university students finish their training period without an ade-
quate GE competence preparation (Pendergast, Garvis, & Keogh, 2011), gender education
becomes increasingly demanding and necessary at all levels, since it evaluates the status of
GM implementation. According to EIGE (2016), effective gender equality training (GET)
requires not only a specific gender competence development but also institutional commit-
ment and organisational strategies to design a well-defined framework within which gender
competence development can be embedded in study plans.

EIGE’s report on GET in the European Union (EIGE, 2014) concludes that, despite
some important policy developments, most Member States still consider GET a low pri-
ority action. In the best of cases, training programs are often abstract and not tailored to
participants’ needs. Therefore, the quality of training programmes remains an issue, as no
establishedmechanisms exist to ensure quality through setting standards on the verification
of study plans and staff accreditation schemes (EIGE, 2012-2013). As a direct result of not
having formally or informally imposed any quality standards, the efforts made to develop
gender equality skills not always achieve the desired results.

The examination of the level of gender mainstreaming in university teaching under-
taken by Spanish higher education institutions clearly shows that the topic is almost com-
pletely ignored in all university teaching fields and disciplines. Instead, continued reluc-
tance exists to integrating gender into the higher education curriculum. Evidence thereof
can be found in studies carried out within different fields/areas of knowledge such as edu-
cation sciences (González-Pérez, 2017; Valdivieso, Ayuste, Rodríguez-Menéndez, & Vila-
Merino, 2016; Vizcarra, Nuño, Lasarte, Aristizabal, & Uria, 2015), communication (García-
Ramos, Zurian-Hernández, &Núñez-Gómez, 2020; Guarinos, Caro, &Cobo-Durán, 2018),
journalism (Larrondo & Rivero, 2019), physical activity and sport sciences (Serra et al.,
2018), political science (Verge, Ferrer-Fons, & González, 2018) or didactics of social sci-
ences (Ortega-Sánchez & Pagès-Blanch, 2018).

In the field of teacher education, González-Pérez (2017) examined training for gender
equality through an analysis of the main laws affecting the incorporation of a gender per-
spective into initial teacher training. She concluded that Spanish universities have done little
to introduce education for gender equality, the result being that future teachers end their
preparation with no opportunities to learn to teach in a gender-sensitive way. Valdivieso et
al. (2016), in turn, carried out a critical analysis about the inclusion of a gender perspec-
tive in teacher education, which led her to the conclusion that such training hardly exists in
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Spain and that an adequate incorporation of the gender perspective in university teaching
requires educators’ preparation and involvement. After exploring the presence of gender
content in the curricula of degrees in early childhood, elementary and secondary education
of 44 Spanish universities, they found that only 11 of these higher education centres offered
courses related to gender in their study plans and that they were generally elective subjects.
Another five universities turned out to have subjects which, despite not including the word
‘gender’ in their titles, actually dealt with this topic in the syllabus. Ortega-Sánchez and
Pagès-Blanch (2018) also studied the inclusion of a gender perspective in the curricula of
elementary teacher education specifically analysing the teaching guides of subjects belong-
ing to the area of Didactics of Social Sciences in the universities located in the Autonomous
Region of Castilla and León. The results showed the maintenance of an asymmetric cur-
riculum, not committed to education in and for gender equality, and aimed at strength-
ening gender-power androcentric dominance relationships. Other studies such as the one
conducted by Vizcarra et al. (2015) across universities in the Basque Country reached sim-
ilar conclusions supporting the invisibility of gender in elementary teacher education pro-
grammes.

García-Ramos et al. (2020) studied the presence of gender nationwide in the study plans
of the degrees in communication offered by 55 Spanish public and private universities and
165 degrees and found that gender was absent in most study plans and, when present, it
was addressed through optional subjects. Guarinos et al. (2018), who examined gender
mainstreaming in the communication degrees of Andalusian public universities through
a content analysis of 360 programmes, observed that only 9.5% of the analysed syllabuses
made some reference to gender issues. Furthermore, many of them addressed it due to the
specific nature of subjects (e.g. gender studies, sociology, psychology, ethics…). As for
journalism, albeit more present than in communication, gender is still underrepresented.
According to Larrondo and Rivero (2019), only one in every four of journalism curricula
contain either an elective course on gender or a specific unit in gender.

Serra et al. (2018) also provide data about physical activity and sports which confirms
the scarce presence of gender in the study plans in this curricular area. These authors exam-
ined 16 study plans from 37 Spanish universities and 763 documents, including textbooks.
Their findings revealed five gender knowledge (in)visibility categories within universities’
instructional discourse, gender knowledge being largely ignored in curricula and appear-
ing, at best, in highly superficial ways. According to DeJaeghere (2015), this resistance to
the incorporation of gender into education comes as no surprise considering the excessively
technical and non-negotiated way in which GM has been defined as well as the universal
character of the declarations of principles contained in international standards, which do
not make it easy to locate and adapt such principles nationally, regionally or locally.

The same as in regard to gender mainstreaming scholarship and practice, more has been
written on gender development measures being usually multidimensional indicators (e.g.
measures of access to education) rather than focused on educational processes. As wemove
towards the 2030 Agenda (UN, 2015), a shift in emphasis is taking place that stresses the
importance of learning objectives. In this context, a few examples of gender measures have
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emerged seeking to capture the multidimensional nature of gender equality through edu-
cation. For example, Unterhalter, Heslop, and Mamedu (2013) developed three measures
related to GE and schooling in Tanzania and Nigeria given a gender profile score, a gen-
der management score, and a teacher qualification score. Less attention has been paid to
developingmeasures for the assessment of GET levels in higher education, partly due to the
positivistic and universal assumptions that characterise TE training. In this regard, Kabeer
(2005, p. 23) argues that…

Gender inequalities are multidimensional and cannot be reduced to some single
and universally agreed set of priorities. Any attempt to do so will run the danger
of being either too narrow (as the MDGs have been accused of being) or a wish
list that is too long and complex to act on. However, gender relationships are not
internally cohesive … A shift in one aspect of social relations can initiate a series
of changes in other aspects, with unpredictable consequences.

The difficulty involved both in gender mainstreaming implementation and in its measure-
ment justifieswhy it has not been easy to locate reliable and valid instruments tomeasure the
status of gendermainstreaming incorporation into university teaching—with the exception
of the SAGE training index (Miralles-Cardona, Cardona-Moltó, & Chiner, 2020), specifi-
cally designed for its use in teacher education. Additionally, because testing measurement
invariance becomes an essential requirement when trying to utilise an instrument to make
comparisons between groups of different nature or characteristics (e.g. groups from differ-
ent TE programmes), this study was developed with a twofold objective. Firstly, to investi-
gate measurement invariance in the SAGE index across degree. And, secondly, to describe
the status of GM implementation in two teacher education programmes by asking the fol-
lowing research questions: (1) How important do student teachers perceive gender equality
training to be?; (2) Do they perceive their institution as being gender-sensitive and com-
mitted to a gender perspective approach?; and (3) To what extent are student teachers aware
of gender inequalities in teaching and learning?

2 METHOD
2.1 Context
The study was a descriptive cross-sectional study carried out at the school of education of a
public university located in the Spanish Region of Valencia. It concerned two teacher edu-
cation programmes (early childhood and elementary education) at this institution, which
offers accredited teacher education programmes designed to prepare teacher candidates
for the K-12 setting. The total annual enrolment numbers at this School of Education
amount to over 3,000 students/undergraduates (27% males and 73% females) —98% of
them Spaniards— majoring in Early Childhood and Elementary Education (University of
Alicante, 2018). Teacher education at this school is committed to providing teacher candi-
dates with appropriate and sufficient training for them to understand, accept, and embrace
equal gender opportunities as stated in the study programmes’ foundations. Gender com-
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petence arises as a generic transversal competency, and with the exception of an elective
course on “Teaching in Gender Equality”, no study programmes show any evidence of gen-
der issues having been incorporated into their course contents.

2.2 Participants
The study sample, formed by last-year undergraduate student teachers enrolled in two
teacher education programmes (early childhood and elementary school education), was
identified using the data available from the Institution’s Office of Statistics for 2018. All
504 last-year student teachers from the aforementioned degrees were invited to participate.
Three hundred and ninety-eight (N = 398) students (51% from early childhood and 49%
from elementary school) completed the questionnaire with the SAGE index, which gives a
response rate of 79%. The sample consisted primarily of females (84%). The mean age of
participants was 21.44 (SD = 4.10) —ranging from 18 to 50 years of age— and most of them
were Spanish nationals (96.7%). They had a full-time dedication to the degree programme
(94%). One third of respondents (37%) claimed to have previous notions of gender equality
issues. On the whole, respondents rated the importance of gender training with a score of
9.43 (out of 10).

2.3 Instrument
TheSensitive Assessment for Gender Equality (SAGE) index (student teacher’s version) was
used in this study. The theoretical support for this scale came from Doing Gender (West &
Zimmerman, 1987), a theory which conceptualises gender as a social and relational system
interacting at three levels: socio-cultural (politics and laws); relational (curriculum and
teaching); and individual (personal gender awareness). The items in this instrument were
written after a literature review of relevant works published in the field of education for GE
(e.g. UNESCO, 2015; UN Women, 2015). The initial SAGE version included 38 questions
to participants about their degree of agreement on the level of GM implementation in their
training programmes bymeans of a six-point Likert-type scale ranging from I Strongly Agree
to I Strongly Disagree. The scale had been previously piloted (Miralles-Cardona, 2019), and
after the preliminary analyses, 18 questions comprised the revised scale which showed evi-
dence that the SAGE index was psychometrically sound in terms of item characteristics,
scale reliability, and content validity.

2.4 Procedure
Data Collection. Based on an examination of university catalogues, one of the programme
courses where all cohorts could be surveyed was selected. After being granted permission
by the institution and the corresponding classroom instructors, participants were asked to
give their informed consent. They anonymously and voluntarily completed the survey at
the beginning of one of their classes during the second semester of the 2017-2018 academic
year. From a total of 403 surveys, five turned out to be unusable for being incomplete.
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Data analysis. Data analysis entailed several phases. Firstly, SPSS version 26.0 was used
for descriptive analyses, reliability (Cronbach’s alpha coefficient) tests, and comparison of
means (t-test for independent samples and Cohen’s d to measure effect size). Secondly, sin-
gle and multi-group CFA using AMOS version 23 (Arbuckle, 2014) allowed us to check the
SAGE construct’s validity. The normal distribution of data led us to opt for the Maximum
Likelihood procedure. The following indeces were calculated for the purpose of assessing
model fit: (1) the Chi-square statistic (χ2), and the mean-square error of approximation
(RMSEA) as absolutemeasures of fit; (2) the Tucker-Lewis index (TLI), and the comparative
goodness index (CFI) as incremental adjustmentmeasures; and (3) theχ2/df ratio as amea-
sure of parsimony adjustment. Adequacy of the hypothesised model was checked through
the following cut-off criteria: for the χ2/df ratio, a value of≤ 2 illustrates a good fit, a value
of ≤ 3 establishing an acceptable fit. For RMSEA, values of less than 0.05 reflect a close
fit, while those above 0.08 suggest reasonable approximation errors (Browne & Cudeck,
1992). CFI and TLI are considered appropriate with values ≥ than 0.90. Nevertheless, Hu
and Bentler (1999) appeal for more rigorous cut-off criteria when it comes to goodness of
fit indeces, such as 0.95 for CFI and TLI or 0.06 for RMSEA. A factor invariance analysis
was subsequently carried out for the two subsamples based on the best measurement model
obtained at the previous stage.

3 RESULTS
3.1 Normality check and reliability
Table 1 shows the descriptive statistics (means, standard deviations, skewness, and kurto-
sis) for each one of the 18 SAGE index items. The highest average corresponds to item 20
“Gender issues are as important for TE as those related to other differences” —with a mean
of 5.38— and the lowest to Item 4 “Male students receive more attention from faculty than
female students” —with a mean of 1.87. Item 20 presents the most homogeneous responses
(SD of 0.85), the most heterogeneous ones being those for Item 2 “My study plan includes
gender competence development” (SD of 1.53). As shown in Table 1, almost all items met
the normal distribution requirements for skewness and kurtosis values, which were within
an acceptable range (between -2 and +2) as recommended byMuthén and Kaplan (1985)—
except for items 7, 13, 17, 19, and 20. Cronbach’s Alpha of the overall SAGE index was .703
(.684 and .692 for early childhood and elementary school student teachers, respectively),
values that fall within the high range of internal consistencies according toThorndike (1997)
and thus suggesting good reliability across subgroups.

3.2 Measurement invariance across degree
Guided by previous research on SAGE’s dimensionality using student teacher samples (Kitta
& Cardona-Moltó, 2020; Miralles-Cardona, 2020; Miralles-Cardona et al., 2020) a three-
factor model containing seven, five, and six items, respectively, was tested for both subsam-
ples (early childhood and elementary school student teachers) prior to testing the SAGE
factor invariance. Before comparing groups, it is important to make sure that the hypothet-
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Table 1 Univariate normality of the 18-item SAGE index

Items Whole sample
M SD Skewness Kurtosis

2 3.88 1.53 -0.313 -0.936
3 3.45 1.32 -0.060 -0.804
4 1.87 1.19 1.581 2.095
5 2.31 1.30 0.731 -0.308
6 2.91 1.45 0.295 -0.908
7 5.30 1.02 -1.836 3.772
8 2.80 1.44 0.285 -0.926
9 2.71 1.38 0.461 -0.637
10 2.05 1.08 0.909 0.248
11 4.93 1.08 -1.251 1.811
12 4.84 1.27 -1.123 0.803
13 5.26 1.18 -1.883 3.228
14 3.72 1.20 -0.345 -0.305
15 3.92 1.14 -0.500 0.206
16 4.21 1.13 -0.566 0.372
17 5.34 0.99 -1.891 4.011
19 5.22 0.95 -1.449 2.499
20 5.38 0.85 -1.620 3.188

ical structure provides good fit for both groups. For this purpose, we tested two three-factor
models (M1 with 16 items and M2 with 18 items). After checking parameter estimates, a
decision was made to take Model 2 —composed of 18 items— for checking invariance. The
proposed three-factor model of the 18-item SAGE index (M2) fits the empirical data better
than the 16-item three-factor model (M1) (χ2/df = 3.50; RMSEA < .08; CFI > .90 vs. χ2/df
= 6.13; RMSEA < .11; CFI < .90).

Single CFA analysis. CFAs were run on each group to ensure satisfactory goodness of
fit estimates. As shown in Table 2, RMSEA indicated an acceptable fit (.073 and .078) of
the three-factor model in student teachers’ data, as well as of the CFI (.901 to .945) and TLI
(.900 to .944) indices. Thefit for elementary school student teachers’ datawas less acceptable
than for those corresponding to early childhood student teachers as can be easily observed
(betterχ2/df, RMSEA andCFI indices in early childhood than in elementary school student
teachers’ samples). Factor loadings ranged from .59 to .82, with a similar factor correlation
in each subgroup, which varied between .02 and .35 in early childhood and between .13
to .35 in the elementary school student teachers’ sample. Overall, this analysis provided
evidence that the three-factor model and the 18 items of the SAGE is supported in both
groups.

Multi-group CFA analysis. Next, the models were compared to find the optimal level of
constraint. Wemoved from single-groupCFA tomulti-groupCFA in order to cross-validate
the three-factor model across the two groups. The configural, metric, and scalar models
were hypothesised to be correct. Each model’s fit was then compared against the fit of the
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Table 2 Goodness-of-fit indeces of 18-item SAGE measurement invariance across degree

Model χ2 df χ2/df ∆CFI TLI ∆RMSEA ∆CFI ∆RMSEA
Single-group
Early Childhood 296.20 147 2.01 .945 .944 .073
Elementary 390.50 147 2.66 .901 .900 .078
Multi-group
Configural 687.70 294 2.33 .923 .922 .054
Weak 695.30 300 2.32 .923 .922 .054 .000 .000
Strong 760.02 318 2.39 .916 .916 .055 .006 .001

Notes. χ2= Chi-Squared; df = Degree of Freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean Squared Error of
Approximation

model in which it was nested. Configural invariance tested whether the proposed factor
structure (Figure 1)would be equal across both groups of student teachers. Fit indices (χ2/df
= 2.33; RMSEA < .05; CFI > .90) confirmed this (see Table 2). Themodel fit of the other two
invariances was similarly confirmed too: metric (χ2/df = 2.32; RMSEA< .05; CFI > .90) and
scalar (χ2/df = 2.39; RMSEA < .05; CFI > .90). As shown in Table 2, the△χ2 values at each
comparison level allow accepting metric invariance, which leads us to conclude not only
that factor loadings are equivalent in both samples but also that the models are equivalent
with respect to factor loadings and intercepts. Adding more constraints to the configural
model and later to the metric model and converting it to the scalar model did not result
in the deterioration of fit (incremental indices of .001 for△DRMSEA and .006 for △CFI).
These two models are equivalent at a configural, metric, and scalar level.

Figure 1 CFA model for assessing measurement invariance

3.3 Perceptions about gender mainstreaming implementation and
comparison of means

Thenext step after having demonstrated the equivalence of the SAGE’s factors, loadings, and
intercepts across early childhood and elementary school student teachers consisted in seek-
ing differences and similarities in perceptions of GM implementation between one teacher
education group and the other. As can be seen in Table 3, mean score comparisons by fac-
tors and items revealed statistically significant differences. Early childhood student teachers
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scored higher than elementary school ones in the assessment of the importance of includ-
ing a gender perspective in university teaching (M = 5.37 vs. 5.00, t[396] = 4.54, p <.01)
and in awareness on gender inequalities (M = 2.56 vs. 2.37, t[396] = 2.78, p <.01), the mag-
nitude of differences in means being medium and small (Cohen’s d effect size of .457 and
.261, respectively). No statistically significant differences between both groups appeared in
perceptions of institutional sensitivity to the implementation of a GE policy (M = 3.84 vs.
3.83, t[396] = 0.12, p >.05). Taking into account that the midpoint of the scale is 3.50, these
data indicated that student teachers rated: (a) the incorporation of a gender perspective into
training as very important and essential for their preparation; (b) the level of institutional
sensitiveness to GE policy implementation in teaching as moderately low or neutral; and
(c) the level of awareness of gender inequalities as very low or clearly inadequate.

Table 3 Student teachers’ perceptions on gender mainstreamingimplementation by subsamples

Whole
Sample

Early
Childhood

Elementary

Dimensions/Items M SD M SD M SD t gl p
GE Training 5.18 0.83 5.37 0.72 5.00 0.89 4.54 396 .000*
19. Mainstreaming gender in TE is essential to combat sexism. 5.22 0.95 5.41 0.85 5.04 1.01 3.88 396 .000*
7. Mainstreaming gender should be mandatory and transversal. 5.30 1.03 5.51 0.85 5.10 1.14 4.04 396 .000*
20. Gender issues are important for TE as those related to other
differences.

5.38 0.85 5.47 0.81 5.28 0.88 2.27 396 .024*

13. At least one course focused on gender studies in TE should be
compulsory.

5.26 1.18 5.52 0.97 5.00 1.31 4.51 396 .000*

12. All subjects should be taught with a gender perspective. 4.84 1.27 5.11 1.13 4.58 1.35 4.28 396 .000*
11. Diversity of sexual identity should receive more attention in
study plans.

4.93 1.09 5.13 0.97 4.74 1.17 3.68 396 .000*

17. Mainstreaming gender in TE is necessary for learning to teach
equality.

5.34 0.99 5.42 0.93 5.26 1.04 1.63 396 .105

Institutional Sensitiveness 3.83 0.91 3.84 0.88 3.83 0.93 .122 396 .903
15. My college of education has adopted a proactive approach toGE. 3.92 1.14 3.95 1.15 3.89 1.13 0.55 396 .582
16. My college is implementing the current legislation related to GE. 4.21 1.14 4.25 1.09 4.16 1.18 0.76 396 .448
3. Gender issues receive sufficient attention in course content. 3.45 1.32 3.53 1.31 3.37 1.33 1.17 396 .245
14. Instructors are sufficiently sensitive to gender issues. 3.72 1.20 3.65 1.16 3.79 1.23 -1.14 396 .266
2. My study plan includes gender competence development. 3.88 1.53 3.82 1.52 3.94 1.54 -0.74 396 .457
Awareness of Gender Inequalities 2.44 0.89 2.56 0.87 2.37 0.89 2.78 396 .006*
5. Female student achievement is frequently minimised. 2.31 1.30 2.41 1.32 2.20 1.28 1.62 396 .107
6. Achievements of female students are attributed to effort rather
than to ability.

2.91 1.46 3.05 1.38 2.77 1.52 1.88 396 .061

4. Male students receive more attention from faculty than their
female counterparts.

1.87 1.20 2.03 1.32 1.71 1.04 2.62 396 .009*

10. Faculty has higher expectations about male students. 2.05 1.09 2.17 1.12 1.93 1.04 2.24 396 .026*
8. Female faculty find themselves in inferiority compared to male
faculty.

2.80 1.44 2.92 1.36 2.69 1.52 1.59 396 .112

9. Power in university continues to be held by male faculty. 2.71 1.38 2.82 1.40 2.61 1.36 1.46 396 .145

Scale range 1-6 (1 = I strongly disagree; 2 = I disagree to some extent; 3 = I disagree; 4= I agree to some extent; 5 = I agree; 6 = I strongly agree);
*Significant at .05 or above
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The examination of results by items (Table 3) revealed that, apart from the statement
“Mainstreaming gender in teacher education is necessary to learning to teach equality”
(Item 17), where both groups strongly agreed (M = 5.42 and 5.26, respectively), this was
not the case in the rest of statements (items 19, 7, 20, 13, 12 and 11). These findings suggest
that early childhood student teachers were more receptive to the need of adopting a gender-
sensitive approach in teaching than elementary school student teachers. Early childhood
student teachers also had a significantly greater awareness of gender inequalities compared
to elementary school student teachers (p < .01). Even though both groups were blind to gen-
der inequalities associated with learning and teaching, elementary school student teachers
perceived that male learners are likely to receive more attention from faculty than their
female counterparts (M = 1.71 vs. 2.03, t[396] = 2.62, p < .01) and also that faculty have
higher expectations for male students (M = 1.93 vs. 2.17, t[396] = 2.24, p < .05). These dif-
ferences confirm the discriminatory capacity of items, alongside their potential to identify
gaps in the process of gender mainstreaming implementation on an institutional, curricu-
lar, and individual basis, additionally justifying the use of the SAGE index as a screening
and guidance instrument to introduce reforms and to assess impacts.

4 DISCUSSION AND EDUCATIONAL IMPLICATIONS
Several studies have shown that instrument validation may need modifications when used
in new contexts after translation to other languages (e.g. Arafat et al., 2016) or with groups
of different characteristics (e.g. Milfont & Fischer, 2010). In regards to the SAGE index,
previous research has not addressed measurement invariance when utilised with diverse
teacher education programmes, with the exception of the study byMiralles-Cardona (2020),
who studied invariance across sex and permitted to examine all the sources ofmeasurement
invariance due to population heterogeneity by sex. In this study, the original three-factor
model of the SAGE index was tested for measurement invariance across two samples of
early childhood and elementary student teachers being verified too using the best fit and
most parsimonious model.

The first step in the study was to explore the descriptive statistics, internal consistency,
and model fit estimates in the original three-factor model. Internal consistency estimates
resembled those reported byMiralles-Cardona (2020) formale and female student teachers,
which ranged from .67 to .77. However, reliability estimates for the early childhood and
elementary school student teacher samples ranged from .68 to .69. In otherwords, the SAGE
index has slightly better internal consistency when studied across degree than across sex.

An important finding was that model fit estimates for the three-factor model of the 18-
item SAGE index across degree suggested an adequate model fit (χ2/df = 3.50; RMSEA
< .08; CFI > .90). However, Miralles-Cardona (2020) reported lower fit estimates across
sex (χ2/df = 6.13; RMSEA = .11; CFI < .90) for the same sample using the 16-item three
factor of the SAGE, thus indicating an acceptable to mediocre fit. As hypothesised, the 18-
item SAGE index yielded invariant indicators: equivalent factors, equivalent loadings, and
equivalent intercepts across the early childhood and elementary school student teacher sam-
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ples. Because multi-group model fit estimates for both samples were within the acceptable
model fit range, the instrument can prove useful to compare perceptions on gender equality
training, institutional sensitiveness to the implementation of a gender equality policy, and
awareness of gender inequalities in teaching and learning.

When comparing student teachers’ perceptions of GM incorporation into teaching, sta-
tistically significant differences in ratings of gender equality training were found between
the two samples of student teachers (p < .01), which in turn suggests that early childhood
student teachers gave more importance to gender equality training as part of their prepa-
ration than elementary school student teachers in all indicators but one (Item 17). Early
childhood student teachers also value GM more than their elementary school counterparts
as a teaching strategy to combat sexism; they seeGMasmandatory and consider that at least
one subject focused on gender issues should be taught in teacher education plans. No statis-
tically significant differences in ratings of institutional sensitivity on GM implementation
were found between both samples (p > .05), though, the level of commitment being rated
as low (3.84 vs. 3.83 out of 6). This has important implications for teacher education at the
participating institution because, as shown by data, participants believed that gender does
not receive enough attention in course contents (Item 3), that instructors are not sufficiently
sensitive to gender issues (Item 14), and that study plans do not sufficiently include gender
competence development (Item 2). Finally, a very surprising result was that student teach-
ers from both samples seem to be unaware of gender inequalities linked to instructional
processes, with ratings of 2.56 and 2.37 out of 6, elementary school student teachers being
even less aware of these potential inequalities. These results suggest that gender education
is absent from the teacher preparation curriculum. As for the three dimensions measured
by the SAGE index, the areas of greatest concern are: (1) achieving the institution’s commit-
ment to implement and evaluate GM in teaching; and (2) sensitising students to possible
unfair and discriminatory treatments.

Based on these findings, providing the participant institution with information on their
students’ perceptions of gender equality training can help to address the areas of concern
related toGM implementation in university teacher education. In our view, the SAGE index
has the potential to supply useful information to the School of Education and its faculty as
well as to other researchers who may find this instrument helpful in their inquiry to pro-
vide evidence about the status of gender mainstreaming in teacher education from student
teachers’ perspectives.

5 LIMITATIONS
A limitation of this study had to do with using only two student teacher cohorts from a
single higher education institution. Hence, a generalisation of our findings without addi-
tional validation research should be avoided. However, the instrument is reliable and valid
for use in teacher education, and it can supply information about how future teachers view
gender mainstreaming in their study plans and classroom activities. Bearing in mind that
the participating institution in this study is positioned in the rank 101-200 (overall mean for
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GE 51.9 to 62.4 out of 100) in the Impact Ranking 2020: Gender Equality (World Univer-
sity Rankings, 2020), interventions to promptly improve gender institutional sensitiveness
and student teachers awareness of gender inequities in learning and teaching become nec-
essary. The ranking focuses on SDG#5 and measures universities’ research on the study
of gender, along with their policies on gender equality and their commitment to recruiting
and promotingwomen; and it includesmore than 300 universities from70 countries (World
University Rankings, 2020). Overall, the results of this study issue a warning that teacher
education for gender equality still remains a pending task at this institution. Being a valid
and reliable tool, the SAGE index could serve to identify barriers to the implementation of
GE policies, to guide reforms towards mainstreaming gender into faculties’ ideologies and
curricula, and to evaluate the impact after each intervention. Future studies with broader
and more representative samples may contribute to better describe the status of gender
mainstreaming in university teaching as well as to learn more about actions that need to be
taken in common with other faculties of education and higher education institutions.

6 CONCLUSION
Taking into account that the main objective pursued with this study was to examine fac-
tor invariance in the SAGE index amongst early childhood and elementary school student
teachers, it is concluded that:

1. The three-factor model of the 18-item SAGE index turns out to be acceptable in both
samples of student teachers and invariant across degree, thus showing evidence of
measurement cross-validation and stability in the two groups under study; and

2. Student teachers perceive gender equality training as ‘much needed’ and are aware
that their institution is neutral and scarcely committed to the implementation of GM
policy in its study plans. Nevertheless, they report unawareness of gender inequali-
ties associated with educational processes too. Early childhood student teachers not
only were significantly more receptive to the need for gender equality training but
also showed a higher degree of awareness about gender inequalities than elementary
school student teachers.

3. These findings reveal a clear demand for change and the participating institution
should take note thereof.
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