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Abstract

Previous studies have reported the increased use of English as the “lingua franca” for academic
purposes among non-Anglophone researchers. But despite data that confirm this trend, little is known
about the reasons why researchers decide to publish their results in English rather than in their first
language. The aim of this study is to determine the influence of researchers’ scientific domain on their
motivation to publish in English. The results are based on a large-scale survey of Spanish postdoctoral
researchers at four different universities and one research centre, and reflect responses from 1,717
researchers about their difficulties, motivations, attitudes and publication strategies. Researchers’
publication experiences as corresponding authors of articles in English and in their first language are
strongly related to their scientific domain. But surprisingly, Spanish researchers across all domains
expressed a similar degree of motivation when they write research articles in English. They perceive a
strong association between this language and the desire for their research to be recognized and rewarded.
Our study also shows that the target scientific audience is a key factor in understanding the choice of
publication language. The implications of our findings go beyond the field of linguistics and are relevant
to studies of scientific productivity and visibility, the quality and impact of research, and research

assessment policies.
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Introduction

English holds a preeminent position as the “lingua franca” in international scientific
communication (European Commission 2003; Ammon 2003; Swales 2004; Lillis and Curry 2010).
Although “the majority of the world’s scholars do not possess English as their first language” (Flowerdew
2008:77), the proportion of articles in this language authored by researchers whose first language is not
English is increasing (Wood 2001; European Commission 2003; Swales 2004; Bordons and Gémez 2004;
Benfield and Feak 2006; Flowerdew 2013). In this context, disparities and inequities in the distribution,
audience and publishing practices in scientific journals are a matter of fact (Salager-Meyer 2008).

The implications of this situation were recently identified in several studies, which point in very
different directions (see Uzuner 2008; Flowerdew 2013; and Kuteeva and Mauranen 2014 for a review).
Not surprisingly, the emphasis was initially on the consequences that seemed most obvious from the
perspective of linguistics. The effect of gradual linguistic globalization for “smaller languages” which are
affected by “standardising pressures in their semantic, textual, sociopragmatic and even
lexicogrammatical construction” has already been noted by Gotti (2012:60) and Gotti et al. (2002).
Specifically, this “domain loss” (Preisler 2005; Ferguson 2007) results in the erosion and impoverishment
of the scientific record in languages other than English (Ferguson 2013) and the exclusion of researchers
who use English as an additional language (henceforth EAL) (Flowerdew 2013). A factor that contributes
to this process of marginalization is rhetorical and stylistic transfer, i.e. the transfer of rhetorical and
stylistic patterns of the individuals’ first language (henceforth L1) to their writing in a second language®
(Ammon 2000; De Swaan 2001; Curry and Lillis 2004; EIMalik and Nesi 2008; Giannoni 2008; Moreno
2008 and 2011; Lillis and Curry 2010). This transfer results is texts that may deviate from the “strict
English-medium policies adopted by many academic publications and book series” (Gotti 2012:60).
Ultimately this “exclusionary” view may reduce the chances of publication success (Hanauer and
Englander 2011) and create potential biases against submissions by non-native English speaking
researchers (Uzuner 2008).

The debate is now ongoing in the field of the “surprisingly under-explored topic” of English for
Research Publication Purposes (ERPP) (Kuteeva and Mauranen 2014:1), with discussions centring
around two important, related topics: the disadvantages of using English as an additional language for
researchers whose first language is not English, and the factors that influence their choice of language for
academic publication.

In addition to the challenges noted above with regard to linguistic and discursive issues, some
experts have claimed that EAL researchers face unfair extra efforts in terms of time and economic
resources (Ammon 2001; Uzuner 2008; Burgess 2014) when trying to publish in English-medium
journals. As Flowerdew noted, “whether or not they suffer discrimination, EAL writers are certainly at a

disadvantage to L1 writers” (2008:78). EAL researchers often have greater difficulties complying with

! In the field of contrastive rhetoric, this concept is based on the assumption that language learners will
transfer the rhetorical or stylistic features of their native language to the target language, causing
interference in second language writing (Connor 1996; Davies 2003).
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international publication requirements, and may encounter negative bias by journal editors (as
exemplified in Flowerdew 2001 and Li and Flowerdew 2007). Other authors such as Canagarajah (1996)
and Salager-Meyer (2008, 2014) emphasize that non-discourse-related problems faced particularly by
researches in periphery countries (e.g. poor infrastructure, financial restrictions and outdated electronic
libraries) can result in researchers remaining off network (Canagarajah 2002; Ferguson 2007).

These potential difficulties notwithstanding, it is well known that many non-Anglophone
researchers reserve their best work for international mainstream journals published in English (Li 2014).
This raises the question of what factors motivate the decision by researchers whose first language is not
English to publish their research results in EAL rather than their L1.

In an attempt to further our understanding of these motivations, the aim in the present study is to
analyse the extent to which researchers working in different scientific domains are motivated differently
to publish in EAL and in their L1. More specifically, this paper examines the diversity of Spanish
researchers’ personal motivations for deciding to publish research articles in English or in Spanish, how
these motivations vary across scientific domains, and the influence of their scientific community (i.e. the
scientific discipline or field) in shaping their motivations. Thus, this study seeks to help remedy some of
the methodological limitations identified in previous analyses, such as the focus on only some scientific
areas and the lack of quantitative data.

This article is structured as follows. The next section reviews previous theoretical and empirical
contributions about EAL researchers’ motivations, including the framework we used in our previous work
to study researchers’ different motivations for communicating their research results in their L1 or EAL.
We also review the role of scientific domains in shaping their motivations. Next, we describe our research
methods. In the following section we present the main results of the study, report the different
motivational profiles associated with each scientific domain, and identify common dimensions that
underlie the patterns of motivation we identified. Finally, we discuss the main results and implications of

our study of Spanish researchers’ motivations.

Motivations involved in researchers’ language choices for research publication

Despite the relevance of the language of publication and the implications of researchers’ choices
for measures of scientific production, the motivations for choosing to publish in a particular language are
a subject that has not yet been well studied. However, in recent years a number of studies have
highlighted non-Anglophone researchers’ different motivations for publishing in EAL or L1. Positive
attitudes and opinions toward the use of EAL for research publication purposes rely on and are justified
by utility, scope, impact and visibility criteria (Petersen and Shaw 2002; Duszak and Lewkowicz 2008;
Flowerdew and Li 2009; Li 2014; McGrath 2014). English, as the lingua franca of science, is the
language most able to transcend national boundaries and enhance research impact. Moreover,
publications in international mainstream journals have the additional value of fulfilling one of the most
important requirements for research assessment. Currently, publication in the so-called mainstream
journals (published mainly in English) is the main criteria used by most evaluation agencies to assess

research productivity and performance, both in Anglophone and non-Anglophone countries (Gibbs 1995;
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Wood 2001; Jiménez-Contreras et al. 2003; Osuna et al. 2011; Lam 2011; Salager-Meyer 2014).
However, opting for publication in English means not only optimizing the returns derived from
communication (Van Raan 1997; Bordons and Gémez 2004; Ferguson 2007) but also having to compete
for a place in a select minority of crowded journals, to the detriment of local communication (Hamel
2007; Burgess 2014).

Despite the pragmatic approach to publishing that many non-Anglophone researchers have
adopted, their responses when interviewed about the uses of English also reflect negative attitudes related
mainly to the particular problems non-Anglophone researchers experience with the writing and
submission process for research publication (see Uzuner 2008 for a review). Pressures to follow the rules
of academic publishing (“publish or perish” ideology) have recently been reported by Salager-Meyer
(2014), Li (2014) and Gentil and Séror (2014) among others, and McGrath (2014) has questioned whether
the choice of language in which to publish research results really is a “choice” or not. In this connection,
Flowerdew (2008) use the term “stigma” to refer to the feeling among many “EAL writers who have
difficulty with producing written English at an acceptable level” (2008:79). Other reasons that may lead
researchers to publish in their L1 are related to responsibility, ideology and policy concerns, i.e. the
decline of local journals, the loss of scientific vocabulary in languages other than English, the increasing
marginalization of local issues and the diminishing dissemination of research findings in local contexts
(Duszak and Lewkowicz 2008; Pérez Llantada 2011; Li 2014; Bocanegra-Valle 2014).

Surprisingly, this variety of attitudes and motivations toward writing in either EAL or L1 is seen
consistently across geopolitical contexts, as reported in a number of recent country-specific studies in
Italy (Giannoni 2008), Poland (Duszak and Lewkovicz 2008), China (Li and Flowerdew 2009), Portugal
(Bennett 2010), Spain (Ferguson et al. 2011; Burgess 2014), Canada (Gentil and Séror 2014), Germany
(Gnutzmann and Rabe 2014) and Sweden (McGrath 2014). Despite the wide range of views, two
important insights and one caveat emerge from these studies.

Firstly, there is widespread “qualified acceptance” (Pérez-Llantada 2011:22) or even
“resignation” (Ferguson et al. 2011:54) among researchers regarding the dominance of English,
irrespective of whether they hold a positive or negative attitude toward this language of publication.
Secondly, positive and negative attitudes sometimes coexist within the same discourse, leading to
ambivalence regarding researchers’ motivations (Tardy 2004; Duszak and Lewkovicz 2008; Bocanegra-
Valle 2014; Muresan and Pérez-Llantada 2014). The relevance of these contributions thus lies in that they
have alerted scholars to the complexity and multidimensionality of this topic.

However, despite its relevance, little is known about the motivations of researchers for whom
English is not their first language but who use it as an additional language to communicate the results of
their research. Moreover, the complex manner in which different motivations operate and interact has yet
to be investigated. One potential problem is that the findings of previous studies have not been compared
and contrasted in depth, due to (among other factors) methodological limitations in systematic data
collection and sample size (notwithstanding some exceptions such as Flowerdew 1999, Duszak and
Lewkovicz 2008 and Ferguson et al. 2011). The mainly qualitative approaches used thus far have
provided interesting descriptive findings, which are certainly suggestive but insufficient to identify deeper

causal or explicative relations. A further limitation of qualitative studies is that they shed little light on the
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roles of different motivations in shaping researchers’ attitudes and choices between EAL and L1, and fail
to identify which variables have the greatest influence on these attitudes and motivations. The
methodology used in this study constitutes an important contribution in this sense, with a larger-than-
usual sample size and the use of a quantitative approach to enhance our understanding of the relationships
between variables.

Another important caveat regarding studies done to date on researchers’ motivations lies in the
lack of a well-developed theoretical framework for constructing research instruments. Given the need for
a more complex and carefully validated framework, in a previous study (Lopez-Navarro et al. 2015) we
discussed a proposal based on Self Determination Theory, one of the main theories of motivation in social
psychology (Deci and Ryan 1985, 2000 and 2002; Ryan and Deci 2000; Gagné and Deci 2005) which has
recently begun to be applied to the study of researchers’ motivations (Amabile et al. 1994; Lam 2011).
This framework places researchers’ motivations to publish research articles in EAL or their L1 on a
continuum of self-determination according to: a) the individual or collective nature of the sphere
involved; b) the type of motivation, i.e. amotivation, extrinsic or intrinsic; c) the type of regulation along
the continuum between self-determined and controlled forms of motivation, i.e. external, introjected,
identified, integrated and intrinsic regulation; d) the locus of causality, i.e. impersonal, external or
internal; and e) three types of outcomes: affective, social and material. The framework offers the
advantage of overcoming the main theoretical and methodological shortcomings of earlier studies of
researchers’ motivations by considering motivation as a dynamic, multidimensional process integrated at
various levels, as recommended by earlier authors who have used this approach (Ferguson et al. 2011;
Gotti 2012). Our survey was designed with this theoretical framework in mind, and validated in a robust
sample (Moreno et al. 2013; Lépez-Navarro et al. 2015).

Aside from these limitations, in the last few years a speculative discussion has begun with some
interesting empirical contributions regarding the influence of different variables on the decision to publish
in EAL or L1. The early stages of this discussion focused on linguistic aspects such as the level of
researchers’ English language proficiency. But lately a significant group of authors has claimed that the
issues related to the use of English for academic publication go beyond the artificial native versus non-
native dichotomy (Swales 2004; Ferguson et al. 2011; Flowerdew 2013; Kuteeva and Mauranen 2014),
although empirical contributions have not always confirmed this claim (Coates et al. 2002; Man et al.
2004). What seems increasingly evident is that other social determinants exist that impact the language
choices of multilingual scholars, e.g. publication experience (Lopez-Navarro et al. 2015), professional
expertise and academic seniority (Flowerdew 2013), issues of social and cultural identity (EIMalik and
Nesi 2008, Flowerdew 2008, Swales and Leeder 2012), linguistic loyalty (Duszak and Lewkowicz 2008)
and location in the centre vs. the periphery (Salager-Meyer 2008; Burgess 2014). Among these
determinants, disciplinary practices within and across national boundaries emerge in recent studies as one
of the most decisive variables that impact on researchers’ motivations and publication practices (Petersen

and Shaw 2002; Ferguson 2007; Duszak and Lewkowicz 2008; Kuteeva and Mauranen 2014).


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WH0-515YH0W-1&_user=6074070&_coverDate=12%2F31%2F2010&_rdoc=1&_fmt=high&_orig=gateway&_origin=gateway&_sort=d&_docanchor=&view=c&_searchStrId=1732743070&_rerunOrigin=google&_acct=C000048559&_version=1&_urlVersion=0&_userid=6074070&md5=fd485e7a97e2253c135f7579f2e7bae0&searchtype=a#bib13

Influence of the scientific domain

There is ample evidence of how contextual features (such as team characteristics, organizational
setting, research field, etc.) influence different aspects of scientist’s work and performance. We will not
review here the existing literature and main findings on this topic, but refer the reader to reviews by Long
and McGinnis (1981), Smith et al. (1994), Cohen and Bailey (1997), Dundar and Lewis (1998), Carayol
and Matt (2004), Smeby and Try (2005), Rey-Rocha et al. (2006), Martin-Sempere et al. (2008) and
Huang et al. (2011).

Many studies have emphasized how individuals’ behaviour is shaped and constrained by the
social networks in which they are embedded (Granovetter 1973 and 1985) % The choice of language for
academic publication is also shaped by this embeddedness and influenced by these social and contextual
features. In this connection, Swales and Leeder (2012:137) note that belonging to a particular scientific
field involves “apprenticeship and acculturation to a disciplinary community where, behind the textual
surface, the largely unwritten ‘rules of the game’ as well as defensible levels of knowledge claims need to
be apprehended and acted upon”. These authors recall the words of Hyland (2009:88), who notes that
research articles are “sites of disciplinary engagement”. In this sense, researchers have different value
orientations® depending on the scientific domain they work in, and that affect their knowledge
dissemination practices. Scientific communities from different fields or disciplines may have distinct
academic cultures with different values, attitudes and experiences, which may be more or less endo- or
exocentric, more or less internationalized and anglicized, and more or less ‘anglophone’ or ‘local-
language-oriented’ (Petersen and Shaw 2002; Kuteeva and Airey 2013). These features give rise to
different patterns of activity, different language-of-publication patterns, and different writing genres,
production processes and time scales (Swales 1998; Rey-Rocha et al. 1999; Gnutzmann and Rabe 2014).
As a result, different scientific disciplines or fields can be identified as different ‘discourse communities’*
based on their different use of the languages of reading and writing and their patterns of relationship
between international and local communities when the language of the latter differs from that of the
former (Petersen and Shaw 2002).

These considerations about the scientific domain as a socially embedded community lead us to
consistently link our framework for investigating researchers’ motivations with the influence of their
scientific domain. As pointed out by Lam (2011:1355), Self Determination Theory posits that

“individuals’ motives for behaviour and their responses to different kinds of rewards are influenced by the

?“The argument of embeddedness” (Granovetter 1985: 481) states that behaviours and institutions are
constrained by ongoing social relations.
* Webster’s Dictionary (http://www.webster-dictionary.org) defines ‘value orientation’ as “principles of
right and wrong that are accepted by an individual or a social group”. According to McCarty and
Hattwick (1992:34), “cultural value orientations represent the basic and core beliefs of a culture; these
basic beliefs deal with human’s relationships with one another and with their world”.
* The concept of ‘discourse community’ is widely used in the literature on multilingual researchers’
international publication practices. Swales (1990:29) uses this notion to describe a group of individuals
defined by six characteristics: “common goals, participatory mechanisms, information exchange,
community-specific genres, a highly specialized terminology and a high general level of expertise”.
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degree of congruence between their personal values and those underlying the activity”, thus “individuals
can be extrinsically or intrinsically motivated to different degrees in their pursuit of an activity depending
on how far they have internalized the values and regulatory structures associated with it”.

In addition to the literature about the cultural features of research fields, we also have ample
empirical evidence for the existence of differences between fields. With regard to academic publication,
we can thus assume that differences across disciplines do exist. Bibliometric studies have long noted that
although there is a general trend toward ‘anglosaxonization’, differences can be identified among both
research fields and disciplines (Petersen and Shaw 2002; Ammon 2003; Swales 2004; Fergusson 2007;
Kronegger et al. 2011). There is a certain consensus that a relationship exists between the audiences being
addressed, the scope of the research and the discipline (Frame and Carpenter 1979; Sanz et al. 1995; Rey-
Rocha and Martin-Sempere 1999; Ferguson 2007). More specifically, research on basic aspects of nature
is viewed as being most likely to be of interest to an international readership, whereas research conducted
in Social Sciences and Humanities is generally more locally oriented. It is assumed that researchers
working in the former domains “share the same knowledge, scientific interests and concerns all over the
world”, whereas in Social Sciences and Humanities, “cultural, linguistic and historical features play an
important role” (Bordons and Gomez 2004:190). Research publishing in these latter two domains is also
influenced by an additional ethical dimension, “in that there is a duty to make research accessible to the
communities studied as far as possible” (McGrath 2014:13). Therefore the target audience based on the
type of knowledge generated is likely to be one of the drivers of the choice of language and more
generally the publishing strategy used by the authors. In this connection, several studies have justified the
bibliometric relevance other languages still have in specific “local and culture-encumbered” scientific
domains (Ferguson 2007:17) in the Humanities and Social Sciences (Swales 1990; Petersen and Shaw
2002; Ferguson 2007; Flowerdew and Li 2009; Burgess et al. 2014).

From a linguistic viewpoint, differences have been found among scientific domains in relation to
the use of specific rhetorical and discursive conventions (Fagan and Burguess 2002; Swales 2004; Hyland
and Bondi 2006; Gotti 2012) and particular argumentation strategies (Hyland 2009 and 2013; Maci 2012;
Gnutzmann and Rabe 2014). However, less empirical evidence is available for the relationships between
different scientific domains and attitudes toward the use of English as an additional language. These
relationships are only occasionally taken into consideration and frequently occupy a secondary position in
the research (Flowerdew 1999). In some studies published to date, the results are merely descriptive, both
in studies that used qualitative (McGrath 2014; Pérez Llantada et al. 2011; Gnutzmann and Rabe 2014; Li
and Flowerdew 2009; Kuteeva and Airey 2013) and quantitative methodologies (Duszak and Lewkowicz
2008; Bolton and Kuteeva 2012; Anderson 2013). However, these valuable results highlight the influence
of disciplinary cultures on the writing and publishing process (Gnutzmann and Rabe 2014), on social
practices (Anderson 2013) and social needs (Vazquez and Giner 2008), and even on the perception of
language competence for research publication purposes (Petersen and Shaw 2002). An exception worth
noting to the general trend in such research is a report by Ferguson et al. (2011), whose findings show a
non-significant association between attitudes and scientific domain. Despite these contrasting results — or

perhaps because of them — and the methodological limitations of previous work notwithstanding, some



authors have called for further research on this topic (Gnutzmann and Rabe 2014; Kuteeva and Mauranen
2014; Duszak and Lewkowicz 2008).

Methods

This paper draws on data from a study by the ENEIDA (Spanish Team for Intercultural Studies
on Academic Discourse) research team of the current needs, experiences and strategies of Spanish
researchers with regard to writing and publishing research articles in English- and Spanish-medium
journals. Our analysis is based on responses to a large-scale on-line survey of Spanish researchers with
doctorates who received most of their secondary and pre-doctoral education in Spain and in Castilian
Spanish, and who work at either a research-only institution (affiliated with the Spanish Council for
Scientific Research) or at one of four Spanish universities. In addition, respondents had to have served as
corresponding author on at least one research article, either in L1 or in EAL.

The population of participants, the general aspects of the methodology and the design, validation
and implementation procedures of the survey were described in detail by Moreno et al. (2012, 2013). A
full version of the ENEIDA Questionnaire is available at Moreno et al. (2013). To facilitate
comprehension of the present article, key methodological aspects of the study are summarized below. We
also offer further details of our methodology for the analysis reported here.

After face-to-face interviews with a selected sample of 24 informants and a pre-test of the
questionnaire, we carried out an on-line questionnaire survey in late 2010 by e-mailing the web-based
questionnaire to 8,794 academics. We received 1,717 responses (19.6% response rate). Of these, 1,454
(84.7%) met our L1 and educational background criteria. Both genders were adequately represented
among respondents, reflecting the percentage distribution of women and men in the population. The
response rate was higher among Spanish Council for Scientific Research surveyees (21.3%), who were
thus over-represented in our sample with respect to university academics. The response rates from the
four participating universities ranged from 10.6% to 13%.

We asked informants about the number of research articles they had published as corresponding
author in English and in Spanish during the previous ten years (survey question 12). Our informants were
the corresponding authors, who, we assumed, were responsible for writing and submitting the article. We
further assumed that responsibility for this role was an indicator of the writers’ publication experience and
their likely familiarity with the writing conventions in their discipline, both in Castilian Spanish and in
English writing cultures. This item provided information about the language they used most frequently to
write their manuscripts.

We asked informants to assess how motivated they feel when they write up the results of their
research for journals published in Spanish or in English (survey question 20). We posed the question
using a seven-point semantic differential scale ranging from 3 (very motivated) to —3 (very unmotivated).
We also asked participants to indicate to what extent fourteen different motivations influenced their
decision to publish in English or Spanish (survey question 13). The motivations for which we sought

information through this item are shown in Table 1. They were described previously and plotted along the



continuum from extrinsic to intrinsic (Lopez-Navarro et al. 2015). The respondents provided their

answers on a five-point Likert scale ranging from 1 (not at all) to 5 (a lot).

Table 1 Motivations

Intrinsic motivations

StiChll My desire for stimulating challenges

1tIDevl My desire to develop intellectually (as a result of editors' and peer reviewers' comments)
WrtImpr My desire to improve my writing ability in this language

WrtAbil My assessment of my ability to write up the results of my research in this language
ArtQual My assessment of the quality of my article

PubExpr My experience publishing in this language

Extrinsic motivations

IntComm My desire to communicate the results of my research to the international scientific community
LocComm My desire to communicate the results of my research to the local community

JouExst My desire for the continued existence of scientific journals in this language

Rsplnvt My desire to respond to a request or invitation from an institution, association or publisher, etc.
Citations My desire to get cited more frequently

ResRcgn My desire for my research work to be recognized

PrfProm My desire to meet the requirements for professional promotion

BonPaym My desire to increase my chances of receiving a bonus payment

We estimated the position index (PI) for each of the fourteen motivations. The footnote to Figure
1 provides a description of the Pl and how it was plotted. The formula used to estimate Pl is reported in
Appendix 1.

To compare the distribution of average scores for different motivations, we generated a response
profile for each domain that comprised the distribution of responses to each item, and plotted the
distances between scientific domain profiles in a plane with Proximity Scaling (PROXSCAL). A detailed
description of how these distances are calculated is provided in Appendix 2.

Finally, in order to identify common dimensions underlying different motivations for publishing
in English or Spanish, we performed factor analysis with principal component extraction for all fourteen
motivations. This process included varimax rotation with Kaiser normalization. The result was a set of
orthogonal (i.e. uncorrelated) factors formed by highly correlated variables. We conducted factor analyses
separately for motivations to publish in English or Spanish; orthogonally rotated factors were considered
constructs of motivation. To assess the internal consistency of the two multi-item factors, we calculated
Cronbach’s alpha. One-way ANOVA was used to examine the variation of motivational factors across the
four broad scientific domains to which we assigned our informants.

Scientific domain is viewed here as an explanatory variable. We asked surveyees to provide the
UNESCO codes that best described their research field. These codes represent scientific subdisciplines
(six-digit codes), disciplines (four digits) and fields (two digits) of the UNESCO International Standard
Nomenclature for Fields of Science and Technology (UNESCO 1988). For the purposes of this paper, we
grouped these codes into four broad domains: Natural & Exact Sciences (NE), Technological Sciences
(TS), Social Sciences (SS) and Arts & Humanities (AH). We assigned each participant to a single
domain, as described in Appendix 3, according to the thematic profile indicated by the UNESCO codes
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chosen. Of the 1,454 respondents, 1,417 could be assigned to a single, univocal scientific domain (Table
2).

Table 2 Sample composition by scientific domain

n Percentage Valid percentage

Natural & Exact Sciences (NE) 817 47.6 56.2
Technological Sciences (TS) 245 14.3 16.9
Social Sciences (SS) 237 13.8 16.3
Arts & Humanities (AH) 118 6.9 8.1
Not classified 37 2.2 25
Total 1454 84.7 100
No response ° 263 15.3

Total 1717 100

 The participants in this category selected UNESCO codes from three or more domains, and could not be allocated to
a specific domain.

® Individuals excluded from the analysis either because Castilian Spanish was not one of their first languages, or
because they did not receive most of their predoctoral education and training in Spain and in this language.

We used SPSS software for Windows (version 19.0) for all statistical analyses.

Results

As expected, researchers’ experiences as the corresponding author of articles in EAL and in their
L1 varied across the four scientific domains (Table 3). Broad similarities were apparent between NE and
TS researchers, on one hand, and between SS and AH researchers on the other. During the previous ten
years, 95% of NE researchers and 96% of TS researchers published at least one article as corresponding
author in English, whereas 65% of AH and 69% of SS researchers reported submitting at least one
manuscript as corresponding author. NE and TS researchers tended to publish exclusively in English or in
both languages. In contrast, most SS and AH researchers tended to publish in both languages or only in
Spanish. Furthermore, NE and TS researchers published a significantly higher average number of
research articles in English than their SS and AH colleagues.

Despite the different publication patterns noted above, researchers in all scientific domains felt
equally motivated on average when they write research articles in English (from fairly to very motivated)
(Table 4). However, AH researchers felt significantly more motivated when writing in Spanish (from
fairly to very motivated) than SS (a little to fairly motivated), and these latter in turn felt more motivated
than their TS and NE counterparts (neutral to a little). The only researchers who felt equally motivated
when writing in either language were those in the AH domain, whereas the rest of our informants reported

feeling significantly more motivated when writing in English.
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Table 3 Researchers who published journal articles as corresponding author in English or Spanish during
the previous ten years, by scientific domain

Domain % of researches that published in Average number of
articles in
n English  Spanish  Both None Total English Spanish

Mean#standard deviation
(range) median

Natural & Exact Sciences (NE) | 817 50.2 18 449 3.1 100 20.6+25.8 3.0+6.6
(0-200) 12 (0-75) 0
Technological Sciences (TS) 245 48.2 1.6 47.8 24 100 19.9+24.2 2.615.6
(0-200) 11 (0-50) 0
Social Sciences (SS) 237 3.0 304 65.8 0.8 100 4.8+7.1 13.5+14.7
(0-47) 2 (0-100) 9
Arts & Humanities (AH) 118 25 34.7 62.7 0.0 100 3.945.9 18.8+15.9

(0-34)2  (0-81) 20

& Chi-squared = 428.3; p value = 0.000

Table 4 How do you feel when you write up the results of your research for publication in journals in
Spanish or in English? ?

Natural & Exact Technological Social Sciences Arts & Humanities | Across-domain differences
Sciences (NE) Sciences (TS) (SS) (AH)

English Spanish English  Spanish English  Spanish  English  Spanish

n=777 n=382 n=235 n=121 n=228 n=163 n=115 n=77

22412 (%) 0.6+1.8 21+12(*) 0.7+1.9 2.1+1.4(* 1.8+1.3 23+1.1 2.3+1.1 |Spanish: AH>SS>(TS,NE)

# Scale (semantic differential): 3=very motivated; 2= fairly motivated; 1=a little motivated, O=neutral; -1= a little
unmotivated; -2= fairly unmotivated; -3= very unmotivated. Figures are expressed as the mean + standard deviation.

Mean values were compared with Student's t-test with Bonferroni correction. Significant differences are reported at p< 0.05
in the two-sided test of equality for column means, assuming equal variances.

Intra-domain differences: (*) = English>Spanish

In the following sections we will analyse the different motivations behind the decision to publish
research articles in English as opposed to Spanish. Table 5 summarizes the descriptive statistics for how
researchers in different scientific domains rated each of the motivations to publish research articles in
English- or Spanish-medium journals. Differences in the motivations for writing in English vs. Spanish
were evident within each domain, as well as across domains. Figure 1 illustrates the ‘motivational profile’
of each domain by plotting the position index of the weighted rates for each motivation. Figure 2
summarizes the results of PROXCAL analysis by locating each of the four domains in a plane and
showing the distances between them.

As these tables and figures show, the three main motivations for publishing in English were the
same for researchers in all scientific domains. They published in this language mainly because they
wished i) to communicate the results of their research to the international scientific community, ii) to have
their research work recognized, and iii) to meet the requirements for professional promotion.

In all domains, the main motivation to publish research articles in Spanish was the desire to
communicate research results to the local scientific community. This was the only motivation that was

scored highly (around 4, quite a lot) by all respondents, although significant differences were found
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between NE and AH researchers. Researchers in the latter domain also chose to publish in Spanish driven
largely by a desire to respond to requests or invitations to publish from an institution, association or
publisher. They were significantly more motivated by this reason than the rest of researchers, regardless
of whether they chose to publish in Spanish or in English. AH researchers also saw the Spanish language
as an important way to communicate to international scientific audiences and seek recognition. Thus,
when they considered their articles to be good enough, they were as motivated to publish them in Spanish
as in English.

Discourse about their motivations to publish research articles in English was quite homogeneous
among respondents. The motivational profile for publishing in English as represented by the position
index was similar (Figure 1.a), with the most evident differences for some motivations appearing between
AH and the other three domains. As shown, researchers in all domains concurred that using English rather
than Spanish was associated with greater intellectual feedback, broader international diffusion and more
citations, recognition and possibilities for professional promotion. In this connection, extrinsic-individual
motivations had more influence on the decision to publish in English than in Spanish. The only exception
were AH researchers, for whom the desire to increase the chances of receiving a bonus payment was an
equally weak drive for publishing in either language. The responses about motivations to publish in
Spanish were more heterogeneous (Figure 1.b). The NE and TS domains were close together in the graph,
whereas the SS and AH domains were further apart and indicated a generally higher degree of motivation
for practically every item.

The results of the PROXSCAL analysis summarized in Figure 2 provide a picture of the general
motivational profile for each domain and language. Comparison of the ‘response profiles’ shows that the
motivation to publish in English clearly separated NE and TS from AH in the second dimension, with SS
somewhere in between. Regarding the motivations to write in Spanish, NE and TS also appeared close
together, with SS slightly apart in the first dimension and AH clearly separate in both dimensions. The
graph also shows larger differences between motivations to publish in English or in Spanish among NE
researchers, followed by TS and SS, whereas for AH researchers, the motivations to publish in either
language were more similar (see also Figures 1.c to 1.1).

To identify the common dimensions underlying motivations to publish in English or Spanish, we
used factor analysis. This method made it possible to collapse the information on motivations into a range
of factors, and had the further advantage of allowing us to analyse the relationships between the various

elements of the multidimensional, dynamic phenomenon of motivation.
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Table 5 When you decide to publish a research article in a scientific journal, to what extent do the following factors influence your decision to publish in Spanish or in English? ®

Motivations Natural & Exact Sciences Technological Sciences Social Sciences Arts & Humanities Across-domain differences
(NE) {as) (S9) (AH)
English Spanish English Spanish English Spanish English Spanish
n=777 n=382 n=235 n=121 n=163 n=228 n=77 n=115

Intrinsic motivations
My desire for stimulating challenges 3.3t1.5(*) 24+15 3.4+1.3 (%) 27415 3.5+1.5 (%) 3.1+1.4 3.5+1.6 3.441.5

Spanish: (AH,SS)>NE; AH>TS
My desire to develop intellectually (as a result of | 3.8+1.3 (*) 2.2+1.3 3.7+£1.3 (%) 25+1.4 3.9+1.2 (%) 3.1+1.3 3.9+1.2(%) 3.3t14
editors' and peer reviewers' comments) Spanish: (AH,SS)>(NE,TS)
My desire to improve my writing ability in this | 2.5£1.5 (*) 1.9£1.3 2.8+£1.5 (*) 23114 2.8£1.5 (*) 24+1.4 3.0£1.6 2.7+1.7
language Spanish: (AH,SS)>NE
My assessment of my ability to write up the 2.3£14 2.3t15 2.7+1.4 2.8£1.6 24114  3.1£1.5 (**) 3.1£15 3.3£1.7  |English: (AH,TS)>NE; AH>SS
results of my research in this language Spanish: SS>NE
My assessment of the quality of my article 3.7+1.5 (*) 2.5¢1.5 3.8+£1.4 (%) 29415 3.8t11.4 3.4+1.4 3.7£15 3.6£1.5

Spanish: (AH,SS)>NE; AH>TS
My experience publishing in this language 2.7£1.5 (*) 2.2+1.4 3.0£1.5 (%) 24114 29+1.4 3.0£1.5 3.1+1.4 3.2£1.5

Spanish: (AH,SS)>NE; AH>TS
Extrinsic motivations
My desire to communicate the results of my 4.840.6 (*) 2.0£1.3 4.610.7 (*) 25414 4.4+1.0 (%) 3.0£14 4840.6 (*) 3.7£1.3  |English: NE>(TS,SS); AH>SS
research to the international scientific Spanish: AH>(SS,TS,NE); SS>NE
community
My desire to communicate the results of my 26115  3.7£1.5 (*¥) 2.6+1.4  3.9+1.4 (**) 24414  4.0+1.2 (**) 2.0+1.2 4.3+1.2 (**) |English: NE>AH
research to the local community Spanish: AH>NE
My desire for the continued existence of 19413  3.0+1.6 (**) 2.0£1.2  3.4415 (**) 2.0£1.3  3.2£1.5(**) 2.441.6  3.6t1.5 (**) |English: AH>NE
scientific journals in this language Spanish: AH>NE
My desire to respond to a request or invitation 3.0£1.4  3.2+1.4(*) 3.1+1.3 3.0£14 3.1+£15  3.4£1.3 (**) 3.9+14 3.8+1.3  |English: AH>(TS,SS,NE)
from an institution, association or publisher, etc. Spanish: AH>(SS,NE,TS)
My desire to get cited more frequently 4.1+1.2 (%) 1.741.2 4.3+1.1 (%) 22413 3.9+1.3 (%) 2.7+1.3 3.741.3(*) 2.8+413 English: TS>AH

Spanish: AH>TS>NE; SS>NE
My desire for my research work to be recognized | 4.5+0.9 (*) 2.7£1.5 4.5+0.8 (*) 3.1+14 4.4+0.9 (*) 3.5+1.3 44409 (*) 4.0+£1.2

Spanish: AH>(SS,TS,NE); SS>NE
My desire to meet the requirements for 42411 (%) 2.2+1.3 44411 (%) 2.5+1.4 4.441.0 (%) 3.3t1.4 40+£1.1(*) 3.3+14
professional promotion Spanish: (AH,SS)>(TS,NE)
My desire to increase my chances of receiving a | 2.5+1.5 (*) 1.6+1.0 29415 (%) 2.0+1.2 2.7+1.6 (*) 2.3+1.3 19+1.4 2.0+1.2 English: (TS,SS,NE)>AH

bonus payment

Spanish: SS>NE

Scale: 1= not at all; 2 = a little; 3 = to and average extent; 4 = quite a lot; 5 = a lot. Figures are expressed as the mean + standard deviation.
Means were compared Student's t-test with adjustment by Bonferroni correction. Significant differences are reported at p< 0.05 in the two-sided test of equality for column means, assuming equal

variances.

Intra-domain differences: (*) = English>Spanish (**) = Spanish>English
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Figure 1 Graphs of the Position Index of motivations for publishing in English or in Spanish

Motivations: See Table 1.

Position Index (PI): The PI, which can take any value from 0 to 1 inclusive, quantifies the position of the sample on
an ordinal scale without having to take into account the number of categories in the scale. The value of the index is
null (P1 = 0) when the sample is located at the lower end of the range, and is maximal (Pl = 1) when all the
elements of the sample are at the top. This index makes it possible to plot a motivational profile graph for each
scientific domain, which illustrates the ‘shape’ of each domain as well as similarities and differences among

domains. The formula used to estimate P1 is reported in Appendix 1.

Shaded sectors include intrinsic motivations
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0.5 7 Arts & Humanities
0.4 *
0.3 -
Arts & Humanities
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#
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03 MNatural & Exact Sciences
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-1.0 -0.5 0] 0.5 1.0
Dim 1
* English o Spanish
Adjustment and stress measures ? Statistics
Normalized raw stress .001
Stress-1 .042
Stress-11 .084
S-Stress .002
Dispersion accounted for (DAF) .998
Tucker's coefficient of congruence .999

Figure 2 PROXSCAL analysis of motivations for publishing in English or in Spanish

2 Values suggest a good fit of the model. ‘Stress’ measures model adjustment, ranging from zero when there is no
relation to 1 when distances are exactly proportional. Good fit is indicated by low values of S-stress (less than 0.15)
and values close to 1 for dispersion accounted for (DAF) and Tucker's coefficient of congruence.

Motivations to publish in English

In the factor analysis of motivations for publishing in English (Table 6), a default eigenvalue cut-
off of one was initially used, but this generated three factors, one of which was not easily interpretable. A
five-factor solution was subsequently used for the data, which resulted in a much clearer factor structure.
This analysis explained 66.7% of the variance (see Appendix 4, Table 10), and revealed two distinct
motivations: the desire to communicate results to the local community, and the desire to respond to a
commission or invitation from an institution, association or publisher. Each of these motivations was
identifiable as a different single-item factor with the highest extraction values among all motivations:
91% for communicating results to the local community and 84.1% for responding to an invitation
(Appendix 4, Table 11). The remaining motivations resolved as three multi-item factors.

The central theme of factor 1 focused on motivations related to professional expertise in writing
research articles. Most of the items that made up this factor were concerned with linguistic competence
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and the capacity to produce quality research articles, reflecting the need for achievement and self-
confidence. Thus factor 1 reflected the need for individual intrinsic satisfaction, e.g. the satisfaction
obtained from puzzle-solving as proposed by Lam (2011). A high score on this factor reflected authors’
self-confidence with regard to their experience of publishing in English, and their ability to write in this
language; it also indicated a desire to enhance this ability. A high score on factor 1 also reflected the
author’s self-confidence with regard to the quality of a manuscript. An additional item that made a
smaller contribution to this factor concerned the social and affective dimension related to the continued
existence of scientific journals in this language.

Factor 2 centred on the desire to communicate research results to the international scientific
community. The two items grouped in this factor indicated a desire for research to be internationally
disseminated and recognized — two motivations related with social outcomes that have been internalized
through the research assessment system. This factor was thus concerned with international transcendence,
visibility and recognition. The relationships between these two items and their inclusion in the same
factor indicated that researchers identified recognition for research work as being linked to
communication to the international scientific community, regardless of the language used for
communication — as explained below, it was also linked in the factor analysis of motivations to publish in
Spanish.

Factor 3 focused on motivations related with the reward system of science, as represented by the
main explicit rewards obtained by researchers for publishing in English-medium journals. This factor
comprised three items reflecting the Mertonian paradigm of competence through recognition by peers. All
three were instrumental, extrinsic motivations that included the so called ‘ribbon’ and ‘gold’ rewards
(Merton 1973; Lam 2011).

The desire to develop intellectually as a result of editors' and peer reviewers' comments had the
lowest extraction value (0.447) and was thus the least clearly explained motivation (see Appendix 4,
Table 11). Consequently it did not fit neatly into any of the factors. Omitting this motivation, however,

did not significantly modify the results of factor analysis.

Motivations to publish in Spanish

To examine the motivations to publish in Spanish, we used a five-factor solution for the data
(Table 7). The results explained 75% of the variance (see Appendix 4, Table 10). Two multi-item factors
were identified, and three variables remained separate as distinct, single-item factors: the desire to
respond to a request or invitation from an institution, association or publisher; the desire to communicate
the results to the local community; and the desire to increase the chances of receiving a bonus payment.
These are the variables that were explained best, with extraction values of 98.6%, 91.0% and 87.7%
respectively (see Appendix 4, Table 11).

Factor 1 was composed mainly of motivations related to linguistic and academic skills and
competences associated with the linguistic proficiency and academic expertise needed to produce high-
quality articles. It comprised the same items as factor 1 in the analysis of motivations to publish in

English, with the exception of the desire for stimulating challenges.
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Table 6 Descriptive statistics and the factor analysis results for motivations to publish in English

Rotated Component Matrix ?

Motivations ¢

Components ™ ¢

F1 F2 F3 F4 F5
Professional International Rewards Local Invitations
expertise communication communication
and recognition

Wrtimpr .83
WrtAbil .82
PubExpr .80
ArtQual .66
JouExst .63
StiChll .57
IntComm .83
ResRcgn .68
PrfProm .84
BonPaym .67
Citations .61
LocComm .93
Rsplnvt .87
1tIDevl

Table 7 Descriptive statistics and the factor analysis results for motivations to publish in Spanish

Rotated Component Matrix

Motivations ¢

Components ™ ¢

F1 F2 F3 Fa F5
Professional International Economic Local Invitations
expertise communication, reward communication
recognition,
and noneconomic
rewards
WrtAbil .80
Wrtimpr a7
PubExpr 75
ArtQual .61 .55
JouExst .61
ResRcgn a7
IntComm .75
1tIDevl 74
PrfProm .68
Citations .66
StiChll .59
BonPaym .87
LocComm .93
Rsplnvt 97

Footnote to Tables 6 and 7:

& Extraction method: Principal component analysis. Rotation method: Varimax with Kaiser normalization. Rotation

converged in 6 iterations

® Only factorial loads >0.5 are shown.

¢ Appendix 4 summarizes the factorial analysis model, the variance accounted for by each variable, and correlations

among variables.
9 egend: see Table 1
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Factor 2 focused on international communication, recognition and nonfinancial rewards. It
brought together motivations that contributed separately to factors 2 and 3 in the analysis of motivations
to publish in English (excluding financial reward, which resolved as a separate single-item factor).
Consequently, factor 2 included intrinsic motivations related with the need for achievement through
intellectual development and stimulating challenges on one hand, and extrinsic motivations related with
the reward system of science on the other. Extrinsic motivations included some of the implicit and
explicit rewards obtained by researchers as a result of publishing in Spanish journals, and thus subsumed
the whole range of internalization processes (i.e. international communication, recognition and citations,
and professional promotion).

Publication in Spanish-language journals as a consequence of researchers’ self-assessment of the
quality of their articles saturated both in factor 1 (professional expertise) and factor 2 (international
communication, recognition and noneconomic rewards). This suggests that what respondents who publish
in Spanish for this reason mean by ‘quality’ is, on one hand, externally attributed or recognized quality,
which is related to the external benefits obtained for publishing in Spanish (factor 2), and on the other
hand, self-perceived quality related to one’s capacity and experience writing in this language, and with
the more affect-related desire for the continued existence of scientific journals in this language (factor 1).

Differences between scientific domains

The main question this study set out to answer is whether researchers from different scientific
domains, who are thus likely to have different value orientations, differed in their motivations for
publishing research articles in English- or Spanish-medium scientific journals. In this section we use one-
way ANOVA to examine variations in the motivational factors identified above across the four scientific
domains. Table 8 shows the results of ANOVA with Bonferroni post hoc comparison, based on factor
scores. The overall results of ANOVA showed significant variation in mean scores for all the motivating
factors to publish in English across all four scientific domains.

Figures 3 and 4 compare plots of the motivational profiles of researchers in different domains.
The mean scores for each factor are shown by domain, together with 95% confidence intervals. Values
that were within the confidence interval can be considered unlikely to be significantly different (with a
probability of 95%).
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Table 8 ANOVA of factors that motivated research article publication in English or Spanish

Motivating ANOVA Mean (Standard deviation) Bonferroni comparisons ?
Factors Mean difference (I —J)
F p-value Natural & Technological Social Arts & NE (1) NE (1) NE (1) TS (1) TS (1) SS ()
statistic Exact Sciences Sciences Sciences Humanities TS (J) SS (J) AH (J) SS (J) AH (J) AH (J)
(NE) (TS) (SS) (AH)

English
F1: Professional 4.2 .006** -0.06(1.02) 0.02(0.96) 0.13(0.92) 0.29(1.03) -0.08 -0.19 -0.35* -0.11 -0.27 -0.16
expertise
F2: International 10.2 .000*** 0.11(0.91) -0.12(0.94) -0.33(1.33) -0.05(1.02) 0.22* 0.43*** 0.16 0.21 -0.07 -0.28
communication and
recognition
F3: Rewards 10.7 .000*** -0.04(0.99) 0.15(1.02) 0.18(0.93) -0.50(0.96) -0.19 -0.22 0.47*** -0.03 0.65***  0.69***
F4: Local 5.6 .001** 0.03(1.03) 0.11(0.92) -0.16(0.95) -0.34(0.87) -0.07 0.19 0.37* 0.27 0.45** -0.18
communication
F5: Invitations 7.1 .000*** -0.05(1.0) 0.01(0.93) 0.01(1.09) 0.49(0.93 -0.07 -0.06 -0.54*** 0.00 -0,48** -0.48**
Spanish
F1: Professional 5.1 .002** -0.11(0.93) -0.04(0.98) 0.08(1.02) 0.27(1.15) -0.07 -0.19 -0.39** -0.11 -0.31 -0.20
expertise
F2: International 46.9 .000*** -0.35(0.9) -0.14(0.92) 0.35(0.98) 0.62(0.92) -0.21 -0.70%**  -0.97***  .0.49***  -0.76*** -0.27
communication,
recognition,
and noneconomic
rewards
F3: Economic reward 9.8 .000*** -0.12(0.86) 0.03(0.91) 0.29(1.16) -0.19(1.06) -0.15 -0.41 0.06 -0.26 0.21 0.47%**
F4: Local 0.2 .880 0.00(1.09) -0.03(0.96) -0.02(0.92) 0.06(0.90) 0.33 0.03 -0.06 -0.00 -0.09 -0.08
communication
F5: Invitations 2.8 .041* 0.00(1.04) -0.08(0.98) -0.08(0.97) 0.23(0.91 0.08 0.08 -0.23 0.00 -0.31 -0.31*

& Significant differences: * p<0.05; ** p<0.01; *** p<0.001

20



08
Factor 5
s
)
0.4 ,’
,’ Factor 1
£ -
Lty
0.2 e T
- /
e s, 4
c T N 7
S 00 e Factor 2
= =,_ e s, "
-0.2 T~
“ Factor4
-0.4- ’
.'Factor3
-06 T - T —
Matural & Exact  Technological Social Sciences Arts & Humanities
Sciences Sciences

Figure 3 Averages of factors that motivated publication in English, by scientific domain

Factors (see also Tables 6 and 8): F1 Professional expertise; F2 International communication and recognition; F3
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Figure 4 Averages of factors that motivated publication in Spanish, by scientific domain

Factors (see also Tables 7 and 8): F1 Professional expertise; F2 International communication, recognition, and
noneconomic rewards; F3 Economic reward; F4 Local communication; F5 Invitations
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Turning to variations across domains in the factors that motivated researchers to publish in
English, those factors that discriminated most clearly among scientific domains (p<0.001) involved
motivations related with international communication and recognition (F2), rewards (F3) and responding
to invitations (F5). Professional expertise and accepting invitations or requests (F1 and F5) were
significantly more important for researchers in AH, whereas rewards and communicating research to the
local scientific audience (F3 and F4) were significantly less important for these researchers. Secondly,
international communication and recognition (F2) was significantly more important for researchers in NE,
who differed from TS and SS researchers only in this factor. In contrast, NE researchers were driven more
strongly by the international visibility and recognition provided by publication in English. NE researchers
were clearly different from AH researchers (all factors except F2): the former were significantly more
motivated by rewards and communication to the local audience (F3 and F4), and less motivated by their
self-assessed professional competence and the desire to accept invitations or requests (F1 and F5). It
should be noted that there were no significant differences between TS and SS researchers in any of the
factors. But surprisingly, SS differed more clearly from AH (in both rewards and responding to
invitations or commissions, F3 and F5) than from NE (in international communication and recognition
only, F2).

In summary, our findings for motivations to publish in English showed that among NE
researchers, the average values for all factors were within the confidence interval, so that none of these
factors was significantly associated with belonging to this scientific domain, even though the strongest
motivators were identified as international communication and recognition. The same was found for TS
researchers. In contrast, SS researchers were characterized by their high level of motivation by rewards
(F3), and their low level of motivation by recognition and international communication (F2) or local
communication (F4, at the lower limit of the confidence interval). Finally, belonging to the AH domain
was characterized by a strong association with factors 1, 3, 4 and 5: these researchers were more strongly
motivated than average to write in English in response to invitations and requests (F5) and by motivations
related with a high level of professional expertise (F1), and significantly less motivated to use English to
seek rewards (F3) or to reach local audiences (F4).

Regarding motivations to publish in Spanish, our results showed significant variation in the
mean scores for all motivating factors except factor 4 (local communication). The factors that best
discriminated among scientific domains (p<0.001) were those that involved motivations related with
international communication and recognition (F2) and with rewards (F2 and F3). Factor 2 was
significantly more important for AH and SS researchers, who were much more motivated than their TS
and NE counterparts by recognition, international communication and noneconomic rewards as a result of
publishing the results of their research in Spanish. It should be noted that NE and TS researchers did not
differ in any factor. A final observation is that AH researchers differed from their SS colleagues in that
the former were significantly more motivated by factor 2 and significantly less by factor 3. The
importance of local communication (F4) did not differ among scientific domains. The strength of
professional expertise (F1) as a motivator differed only between NE and AH researchers.

In summary, with regard to publication in Spanish, NE researchers were characterized by their

low motivation to publish in this language in order to address an international audience or obtain
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recognition and noneconomic rewards (F2). This was also the least important factor for TS researchers
(although once again their scores were at the lower limit of the confidence interval). In contrast, factor 2
was a strong motivation for SS and AH researchers. The latter were also characterized by being strongly
motivated by professional expertise (F1) and invitations (F5) and significantly less motivated than
average by the prospect of economic rewards (F3). SS researchers, on the other hand, were characterized
by being mainly motivated by factor 3 as well as by international communication, recognition and
noneconomic rewards (F2).

As shown above, communication to the international scientific community and obtaining
recognition were grouped in the same factor both in English (F2) and in Spanish (F2), which indicated
that recognition of research work was identified by researchers as being linked to communication to the
international scientific community regardless of the language used. We could hypothesize that these
motivations will be linked to English in some scientific domains and to Spanish in others. In fact, factor 2
in the factor analysis of motivations to publish in English was linked mainly to the NE domain, which
indicated that these researchers believed that the use of English to communicate to the international
scientific community is related to obtaining recognition (significantly more than TS and SS, but
surprisingly, not more than AH). In contrast, the use of Spanish was associated with the SS and AH
domains, indicating the importance of Spanish in these scientific domains as the language used to

communicate to the international community and obtain recognition.

Discussion

The goal of the research reported here was to examine the diversity of Spanish researchers’
motivations for deciding to publish research articles in English or in Spanish, and how these vary across
scientific domains according to the influence of the discipline-related scientific community to which they
belong.

Our approach to this study assumed that academic writing features, communicative skills and
discourse practices would vary across disciplines, and acknowledged a degree of correlation, as noted by
Becher (1994:153), between “the nature of knowledge domains and the nature of the associated
disciplinary cultures”. Earlier research, grounded on the seminal work by Granovetter (1973, 1985), who
emphasized that individuals’ behaviour is shaped and constrained by the social networks in which they
are embedded, reported that the choice of language for academic publication is also shaped by this
embeddedness, and is influenced by social and contextual features. In particular, researchers’ behaviour
may be influenced by their specific scientific domain (Hyland 2009; Swales and Leeder 2012), because
scientific communities from different fields or disciplines may have distinct academic cultures with
different values, attitudes and experiences (Swales 1998; Rey-Rocha et al. 1999; Petersen and Shaw
2002; Kuteeva and Airey 2013; Gnutzmann and Rabe 2014).
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Different publication patterns across scientific domains

It is widely claimed that publication patterns are strongly related to scientific domain. The
particular relevance of English as the “lingua franca” in scientific communication has been noted in
research domains dealing with basic aspects of nature, which presumably are most likely to be of interest
to an international readership. In contrast, languages other than English are considered more relevant in
some more locally oriented disciplines that are more strongly influenced by an additional cultural
dimension, particularly in the Social Sciences and Humanities (Swales 1990; Bordons and Gomez 2004;
Ferguson 2007; Flowerdew and Li 2009; McGrath 2014; Burgess et al. 2014).

This claim, which has been made in previous studies (Petersen and Shaw 2002; Duszak and
Lewkowicz 2008; Mauranen et al. 2010; Anderson 2013; McGrath 2014; Gnutzmann and Rabe 2014), is
supported by the findings we obtained in a comparatively large sample, using a more systematic method
of data collection and more rigorous analytical procedures. For the particular sample here studied,
publishing research articles in English is most important for researchers in NE and TS, both in terms of
the proportion of individuals who choose this language and the average number of papers they produce.
Nevertheless, researchers in all domains expressed a similar degree of motivation when they write
research articles in English. A focus on publication in Spanish was required to find differences between
NE and TS researchers versus their SS and particularly their AH counterparts. One of the most notable
findings of this study is that AH researchers expressed a similar degree of motivation when they write
their manuscripts for publication in English- or Spanish-medium journals. However, in the light of our
results, this motivation appears to reflect intention rather than actual practice, since AH researchers
continue to publish their work mostly in their first language. In contrast, the motivations of NE and TS
researchers do not play an important role in their decision to publish in Spanish, since few of them

publish research articles in their L1. Moreover, they feel little motivation to do so.

Attitude toward English for publication purposes: willingness versus resignation

Our survey results show a generally favourable attitude towards the use of English for academic
publication purposes, with patterns that were mostly consistent across different scientific domains. In
addition, motivations to publish in English usually scored higher than motivations to publish in Spanish,
whereas the patterns of motivations to publish in Spanish were generally characterized by lower and more
heterogeneous scores. We are uncertain as to how this finding should be interpreted. Some authors
associate this willingness to use English with resignation regarding the need to use EAL (Ferguson et al.
2011) whereas others point to a more willing acceptance of the use of EAL for publication purposes
(Pérez-Llantada et al. 2011; Muresan and Pérez-Llantada 2014). In any case, it should be kept in mind
that the loss of agency and control over the decision to publish in EAL or L1 might conflict with the
significant degree of autonomy and decision-making freedom enjoyed by members of research
communities we studied.

To appreciate the implications of our findings, it is important to recall that for the potential

author, the choice of language is not only “one aspect of the complex process of research communication
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and identity construction” (Duszak and Lewkowicz 2008:115) but is also a matter of policy, because the
choice of language of publication is strongly related to institutionally-mandated measures of scientific
productivity, visibility, impact and quality of the research. The preponderance of English in international
academic communication is grounded, in part, on the policy of many national science and technology
systems to reward English more than national-language publication, as the Spanish system does (Jiménez-
Contreras et al. 2003; Rodriguez-Navarro 2009; Osuna et al. 2011; Lopez-Pifieiro and Hicks 2014).
Another reason for the preponderance of English is the growing internationalization of teaching and
research at universities and research centres (Preisler 2005; Pérez-Llantada et al. 2011; Kirkpatrick 2012).
In consonance with these arguments, researchers in our sample, regardless the differences in publication
patterns between scientific domains, use English rather than Spanish to obtain more intellectual feedback
and broader international diffusion, as well as more citations, more recognition and better chances for
professional promotion. This may reflect their internalization of assessment systems that, as other authors
have pointed out, generate specific adaptive and instrumental attitudes and practices (Preisler 2005;
Dahler-Larsen 2011; Gotti 2012; Ldpez-Pifieiro and Hicks 2014). It is worth stressing here that when
research evaluation policies favour publication in mainstream journals and overemphasize the impact
factor, the result may be researchers’ loss of agency not only with regard to language but also in relation
to their choice of research topics. This may, in turn, have the undesirable effect of narrowing research
agendas by obliging researchers to work in areas more likely to interest “international” readers, to the
detriment of research topics of greater relevance in the researchers’ own country (Lillis and Curry 2010;
Lépez-Pifieiro and Hicks 2014).

The patterns of motivation that influence the choice of language in the researchers we studied are
consistent with previous research in very different regions that nonetheless share similarities in their
research policies and national performance-based research funding systems (see Hicks 2012 for a review).
As in Spain, these systems are highly influenced by a reliance on mainstream journal-based metrics and
the so-called “publish or perish” assumption. Examples of these national contexts have been described
thus far for China (Flowerdew and Li 2009), Hong Kong (Li and Flowerdew 2009), Poland (Duszak and
Lewcowicz 2008), Germany (Gnutzmann and Rabe 2014) and Romania (Muresan and Pérez-Llantada
2014), and even in countries that have implemented linguistic policies to preserve local languages, e.g.,
Sweden (McGrath 2014) and Canada (Gentil and Séror 2014). Thus, the globalization not only of
research communication, but of research assessment as well, can be considered a strong determinant of
researchers’ motivations that underlie their decision to publish in EAL or their L1 regardless of the

geopolitical context.

Ideological and social reasoning behind the use of Spanish

However, there is also “evidence of cultural resistance in the textual strategies” (Gotti 2012:61)
and “negative attitudes towards this policy” (Flowerdew and Li 2009), particularly in the Humanities and
Social Sciences. Researchers whom Preisler (2005) describes as ‘the concerned’ are believed to comprise
“a small but influential minority whose views on the influence of English are more critical” (2005:238).

Their motivation may derive from “reaching a large audience through domestic publication” (Flowerdew
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and Li 2009:13). Despite their motivation to publish in English in order to satisfy evaluation criteria,
some researchers are concerned about the loss of scientific vocabulary and the deterioration of the
national language code in some of its functional domains (such as higher education and scientific or
scholarly research), the increasing marginalization of local issues, the diminishing dissemination of
research findings in local contexts, and the decline of local journals (Preisler 2005; Duszak and
Lewkowicz 2008; Pérez Llantada et al. 2011; Li 2014; Bocanegra-Valle 2014).

In this connection, the opinions of the researchers we surveyed about their use of Spanish are
somewhat diverse, albeit related mainly through ideological (defence of local issues, desire for the
continued existence of scientific journals in Spanish, etc.) and social reasoning (responding to a
commission or invitation from an institution, association or publisher). Thus far, arguments in support of
publishing research in Spanish have been offered mainly within the context of the integrated regulation of
behaviour®, and apparently aim to achieve a mixture of affective and social outcomes. Perhaps
unsurprisingly, the motivations researchers report for choosing Spanish as the language of publication
reflect larger differences across domains. Firstly, differences in the motivations that were given high or
low scores by researchers in each scientific domain reflected significant differences between AH and SS
researchers compared to NE and TS researchers. These differences were clearest in most of the intrinsic
motivations related to their self-assessed ability to write in Spanish and the intellectual challenge this
entails, as well as in the emotional and social implications of choosing this language. With regard to
extrinsic motivations, AH researchers once again stand out as scoring these items significantly more
highly than the rest of the respondents. This domain-related difference is probably due to the traditionally
intensive relationships between members of the Spanish AH science community and their counterparts in
Latin American countries. Such relationships, based on the shared use of the Spanish language, generate

an important source of returns and prestige for researchers in this scientific domain.

The functional split of languages

On the other hand, we found that extrinsic-individual motivations have a greater influence on
decisions to publish in EAL rather than the researchers’ L1. In other words, researchers, regardless of
their scientific domain, are more likely to report external-individual motivations or reward motivations in
connection with publication in English. In this regard, AH researchers stood out among the four domains
compared here: their desire for increased rewards is a less influential drive for publishing in English than
in the rest of the scientific domains. In addition, the importance of professional networks for AH
researchers is reflected in the significantly higher scores they gave to the desire to respond to an invitation
from an institution, association or publisher.

Despite these differences across scientific domains, a common dimension is apparent. For all
researchers the choice between an international or local scientific audience is a major motivation that

influences their decision to publish in an English- or Spanish-medium journal. Researchers’ main

® “Integrated regulation’ is the most developmentally advanced form of extrinsic motivation. It involves
regulations that are fully assimilated within the individual's other values, needs, and identities.
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motivations for choosing one language or the other have to do with their intention to adapt their message
to the community they wish to address.

If we consider the desire to communicate with the international scientific community as a
reflection of the main criterion used to evaluate research performance and excellence (and thus as a way
to obtain recognition from the international scientific community), our results are consistent with the
Mertonian view of science (Merton 1973). In this regard it is important to recall that according to Merton,
researchers are motivated mainly by the recognition and prestige awarded by peers, and that other forms
of extrinsic reward such as career advancement, salary increases and access to research funds may ensue
from these main motivators. Therefore, in a utilitarian view of publication in English, researchers may opt
for this language in order to obtain further rewards such as recognition and prestige. Publishing in English
can lead to increased resources for further research as well as opportunities for promotion and career
development.

Our results lend support to earlier findings in favour of the so-called “functional split of
languages found elsewhere in the world in non-Anglophone settings” (Flowerdew and Li 2009:14). Thus,
despite being a common practice in non-Anglophone countries, several authors (Bordons and Gomez
2004; Preisler 2005; Flowerdew and Li 2009) agree that the use of a researcher’s L1 for the local
audience and English publication for the international readership represents an intermediate stance that
does not penalize the use of either language. In this scenario, however, measures are needed to protect
this fragile balance and avoid impoverishing knowledge production through the demise of local topics,
the disappearance of local journals and the lack of outlets for knowledge dissemination in the L1, among
other factors. In this connection, Ferguson (2013) has noted the potential importance of language policy
proposals for higher education, as implemented (for example) at the University of Oslo. This policy
distinguishes four areas of language use - research, teaching, dissemination of research and
administration — each with specific recommendations regarding the preferred language. Other proposals
to overcome the burden faced by non-Anglophone researchers immersed in diglossic contexts are to urge
Anglo-American journal editors and reviewers to show greater tolerance for the linguistic peculiarities of
non-native writers (Ammon 2000), and to improve the quality standards of local journals (Wagner and
Wong 2012; Salager-Meyer 2014). Finally, given the important role of research assessment policies, the
potential of alternative measures (e.g. Altmetrics) to diminish the disproportionate influence of impact

factor is worth investigating.

Limitations

Some caveats regarding the data and results of this study merit consideration. Our results and
conclusions concern the particular sample we studied. Although they provide a new approach to the
subject as well as relevant data, they should not be considered predictive, nor can they be generalized to
the experiences of other researchers whose first language is not English. Attempts to understand the
implications of our findings for researchers who work in other contexts and in other countries, including
those whose L1 is Spanish, should be undertaken with due caution. Our results must be interpreted within

the framework of the research context of Spanish public universities and research institutions, where
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academics are highly autonomous and enjoy considerable freedom in their research. Nor should our
results be extrapolated to different organizational settings where researchers may need to adapt to existing
structures, hierarchies and dynamics. Nevertheless, it is worth remembering that the autonomy enjoyed by
Spanish researchers at public institutions may be conditioned by external elements related, for instance,
with the evaluation and reward system imposed on these researchers by the increasingly widespread

influence of evaluation agencies and research policies.

Implications

The choice of language used to communicate research results has become a matter of linguistic,
policy and even economic concern. First, our study has implications for applied linguistics and pedagogy
because it sheds some light on non-Anglophone researchers’ perceived difficulties in writing research
articles for publication in English-medium journals. These difficulties have led to increased calls for
training in English for Academic Purposes, accredited language services and professional guidance during
the writing process in order to ease the acquisition of specific rhetorical and stylistic features of research
articles in English (Moreno et al. 2012; Muresan and Pérez-Llantada 2014; Li 2014). However, unless
research institutions provide this type of training and editorial support for their researchers, the burden of
English will remain a challenge for many research groups because of the limited economic resources at
their disposal. Currently in Spain, very few universities and research institutions provide such services for
free, so research groups are left to face the cost of external editorial assistance essentially as an additional
out-of-pocket expense. This situation may increase inequities in publishing opportunities between large,
well-funded groups and small, under-funded groups. Training and editorial services provided by
institutions may help not only to reduce the centre-periphery gap (Salager-Meyer 2008) but also to avoid
the unfair burden on small groups with limited economic resources — a limitation not necessarily related
with the quality of their research. Finally, it should be remembered that discipline-specific needs are a key
factor to consider in designing effective pedagogical resources and editorial assistance (Dudley-Evans
and St John 1998:51). Moreover, researchers’ motivations to publish in EAL or in their L1 are related not
only with their proficiency in English for Academic Purposes but also with their knowledge of the
rhetorical and discourse conventions that characterize their particular academic discipline.

Secondly, our findings have implications for science policy since the choice of language is also
related to scientific productivity and visibility, the quality and impact of research, and research
assessment policies. These implications are particularly evident in current debates about research
assessment criteria. As Kuteeva and Mauranen (2014:3) state, “the field of assessment and ranking has
rapidly found itself amidst heavy turbulence, which may give the linguistic issues a good shake-up along
the way”. The future of non-Anglophone languages in academic fields will largely depend on how this
debate is settled by policy makers and the scientific community. Prolonged efforts to defend the current
research evaluation system may contribute to the persistence of what Tardy (2004:249) described as a
“self-perpetuating cycle in which English becomes increasingly important” as the language of science, at
the expense of national languages. But if non-English-speaking countries make changes in their research

assessment policies to give greater prominence to knowledge communication in national languages or to
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increase the rewards for research on local topics, English and national languages for academic purposes
may come to coexist in a fairer, more balanced fashion. In fact, as pointed out by Uzuner (2008:251), the
“limited participation of multilingual scholars in global scholarship will impoverish knowledge
production”. Thus, promoting multilingualism is a way to favour the existence of different scientific
contents, different ways of reporting science, and ultimately a more pluralistic body of science that better
reflects the (desirable) heterogeneity of schools of thought, methodologies and analytical approaches. To
achieve this aim, some biliterate and multiliterate enviroments (such as the Nordic countries and Canada)
have designed linguistic policies that pursue parallel language use in academic fields (McGrath 2014;
Gentil and Séror 2014). However, these efforts have not been as effective as hoped, precisely because of
the influence of current research assessment and reward systems. Researchers in this bipolar policy
context receive contradictory messages. On the one hand, some linguistic policies favour the parallel use
of English along with the national language, and encourage researchers to use their mother tongue to
communicate their results. On the other hand, the evaluation criteria used to assess research perpetuate
“the performative pressure from journal ranking lists” (Li 2014:45). This pressure often leads researchers
to make the pragmatic decision to publish their results in international indexed journals so as not to
jeopardize their professional career. In light of this situation, achieving a truly multilingual academy will
require, in the first place, a global solution to the research assessment debate. An additional way to
support multilingualism in the academy would be a common linguistic policy in the European Union
aimed at achieving global consensus on the importance of preserving national languages as legitimate

media for science research communication.

Future research

As we hypothesized in the introduction, what influences researchers’ motivations and their
motivational dynamics is the conjunction of their attitudes, beliefs and habits, together with the rules,
social uses, communication standards, customs, practices and roles of the research community within
their scientific domain. Further research will be needed to improve our understanding of these scientific
communities and the elements that are likely to influence their members’ publication habits, patterns and
motivations. Some of these elements, considered here in our survey and in previous reports, are seniority,
gender, publication experience (Lopez-Navarro et al. 2015), the perceived difficulty of writing different
sections of research articles, and L1 researchers’ level of proficiency in the use of English for academic
purposes (Moreno et al. 2012). Other elements that remain unexplored and should be investigated include
(but are not limited to) a) the use of local languages in scientific dissemination activities, b) the
relationship between choosing EAL for publication purposes and national or international collaboration,
c) attitudes and motivations for using EAL and L1 in the Latin American research context (uncharted
territory on this topic), and d) interactions between different research assessment policies and publication

practices.
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Appendix 1. Formulation of the Position Index (PI)

The PI is formulated as follows (Silva, 1997; author’s translation into English):
Let Pi be the proportion of individuals who choose the category i of the scale (in our case i can
take integer values between 1 and 5). The weighted score M is calculated as follows:

M :Zk:iPi
i=1

Accordingly, Pl is defined as follows:

Appendix 2: PROXSCAL procedure for calculating distances among scientific domains

PROXSCAL (proximity scaling) uses multidimensional scaling to find the structure in a set of
proximity measures between objects such that the distances between points in the space match the given
(dis)similarities as closely as possible (Meulman and Heiser 2010).

Distances are calculated as follows: Given the table of averages for the variables (in our case, the
ratings of different motivations for publishing in English and Spanish), in each of the groups (in our case
each of the domains and languages), a distance matrix was constructed such that cell ij corresponds to the
distance between the averages of groups ij.

Starting with a table such as the one below (see, for example, Table 5)

Natural & Exact Sciences Technological Sciences  Social Sciences Arts & Humanities
(NE) (TS) (SS) (AH)
Item 1 Average NE; Average TS; Average SS; Average AH;
Item 2 Average NE, Average TS, Average SS, Average AH,
Itemn Average NEn Average TSn Average SSn Average AHn

we converted the information to a matrix with the following structure:

NE TS SS AH

NE X:  Y; Z
TS X, Y, Z,
SS X3 Y Z3

AH Xy Y, Z,

where each of the values from X; to Z, are the Euclidean distances, calculated as follows for each domain
in each language:

X1= [(Average NE;-Average TS;)*+ (Average NE,-Average TS,)*+...... + (Average NE,-Average
Tsn)2]1/2

To make distances between English and Spanish comparable, averages were homogenized through ranks,
due to the differences in size among the subsamples (i.e. the number of informants who reported having
published in English and in Spanish, and who were therefore asked to assess their motivations for
publishing in one language or another). This made it possible to represent assessments of the motivations
for publishing in either language in the same plane in a PROXSCAL graph.

Appendix 3. Procedure for the allocation of respondents to a specific scientific domain

The procedure is based on the following assumptions: a) Researchers belonging to a specific
domain have a profile determined by the presence or absence of particular UNESCO codes; b)
Researchers working simultaneously in two scientific areas do not necessarily work 50% in each; instead
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they work mainly to a single domain. To resolve draws (i.e. respondents belonging to more than one
domain), we developed a model based on the UNESCO codes to predict which domain each researcher
belongs to. We started with those who selected UNESCO codes in both Natural & Exact Sciences and in
Technological Sciences. Taking into consideration the different UNESCO codes selected by individuals
in NE only or in TS only, we developed a model to predict the domain that best fit each respondent’s
profile. A logistic regression model was used to estimate the coefficients of the model, using only sample
units that belonged to a single domain.

P(Y = Domainl/Unescq,..Unescq,,) = %+ e—(Zbi*unescq)

To estimate the parameters and evaluate the predictive model we used only the sample with no
draws and then applied this model to the rest of the sample (i.e. researchers with codes belonging to more

than one domain). We used only UNESCO codes with O > 0 . To resolve the logical problems of
multiple correlations between the codes, the data matrix was reduced by factor analysis without rotation,
as this technique ensures orthogonality of the factors. The predictive capacity of this model is shown in
the Table 9. The model correctly classified 99.6% of cases, thus showing optimal predictive capacity.

Table 9 Classification table ?

Predicted
Domain: Natural & Exact Sciences
0 1 % correct
Observed Step 1
Domain: Natural & Exact Sciences 0 111 0 100.0
1 4 780 99.5
Global percentage 99.6
& The cut-off value was .500
Appendix 4: Factorial analyses: Model summary
Table 10 Total variance explained
English Spanish
Component Initial eigenvalues Extraction Initial eigenvalues Extraction
Sums of Sums of
squared squared
loadings loadings
Total % of Cumulative Total Total % of Cumulative Total
Variance % Variance %
1 4.7 334 334 47 6.8 48.7 48.7 6.8
2 1.6 11.6 45.0 1.6 11 7.8 56.5 1.1
3 12 8.9 53.9 1.2 1.0 7.4 63.9 1.0
4 97 6.9 60.9 97 .88 6.3 70.1 .88
5 .82 5.8 66.7 .82 .69 49 75.1 .69
6 .75 5.3 72.1 .54 3.9 78.9
7 .70 5.0 77.1 .52 3.7 82.6
8 .58 4.1 81.2 43 3.0 85.7
9 .56 4.0 85.2 41 2.9 88.6
10 51 3.6 88.8 .39 2.8 914
11 .45 3.2 92.0 .35 25 93.9
12 43 3.1 95.1 .30 2.1 96.1
13 .38 2.7 97.9 .28 2.0 98.1
14 .30 2.1 100.0 27 1.9 100.0

 Extraction method: Principal component analysis
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Table 11 Communalities

Motivations Initial Extraction
English Spanish
IntComm 1 73 .70
LocComm 1 91 91
Citations 1 .61 .70
1tIDevl 1 45 .70
PrfProm 1 74 75
BonPaym 1 .64 .88
ResRcgn 1 .63 75
Rsplnvt 1 .84 .99
StiChll 1 .54 .63
JouExst 1 .59 .62
WrtAbil 1 71 73
ArtQual 1 .56 .69
PubExpr 1 .67 72
Wrtlmpr 1 12 75

?Legend: see Table 1

® Extraction method: Principal component analysis . The
extraction of a variable indicates the proportion of variance
accounted for by each factor extracted.

Table 12 Kaiser-Meyer-Olkin and Bartlett’s test

English  Spanish
Kaiser-Meyer-Olkin Measure of Sampling Adequacy ? .87 .94
Bartlett’s Test of Sphericity ®
Approx. Chi-Squared 5285.1 6081.8
df. 91 91
Sig. .000 .000

 The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy tests whether partial
correlations between variables are sufficiently small. The KMO statistic ranges from
0 to 1. It measures sampling adequacy, which should be greater than 0.5 for a
satisfactory factor analysis.

® Bartlett’s test of sphericity tests the null hypothesis that the correlation matrix is an
identity matrix. Here, the test shows that in both cases (English and Spanish) there
were significant correlations between variables, so the factor model is informative.

Table 13 Correlation matrix for motivations to publish in English *°

Motivations © 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. IntComm 1

2. LocComm 17 1

3. Citations .26 13 1

4. 1tIDevl .25 .20 .38 1

5. PrfProm .03* .09* 45 .28 1

6. BonPaym -.06** A2 24 16 .38 1

7. ResRcgn .39 A1 38 .28 .36 .16 1

8. Rsplnvt 13 .16 24 29 19 26 .26 1

9. StiChll A7 .16 20 43 23 24 24 36 1

10. JouExst .09* .25 20 33 17 27 17 35 .37 1

11.WrtAbil 12 .18 20 36 .19 23 .18 .32 .47 56 1

12. ArtQual .20 12 19 32 20 19 28 21 41 31 43 1

13. PubExpr .16 .18 21 32 19 19 .18 29 40 50 .59 48 1
14. Wrtlmpr .09 .18 A8 38 19 21 15 29 49 52 69 42 61 1

aSig. (unilateral): All correlations are significant at the 0.001 level, except * (0.01) ** (0.05) and * (Not significant)

® Determinant = .015. Determinants close to zero indicate that the variables are linearly related, which means that

factor analysis is a relevant technique to analyse these variables.

°Legend: see Table 1
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Table 14 Correlation matrix for motivations to publish in Spanish *°

Motivations © 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1.IntComm 1

2. LocComm .18 1

3. Citations 58 .24 1

4, 1tIDevl 57 32 .64 1

5. PrfProm 54 26 66 .60 1

6. BonPaym 36 15 51 42 54 1

7. ResRcgn 56 39 56 61 .66 .38 1

8. Rsplnvt A5 20 22 23 22 21 24 1

9. StiChll b4 29 48 61 55 44 61 .26 1

10. JouExst 37 38 37 42 34 27 40 22 47 1

11. WrtAbil A7 28 43 47 43 34 41 17 50 .48 1

12. ArtQual 56 23 50 57 52 39 57 20 .60 .49 .58 1

13. PubExpr 49 28 50 50 49 41 50 .20 54 48 64 .63 1
14. WrtImpr A48 21 A7 46 47 43 42 23 55 46 64 55 66 1

2 Sig. (unilateral): All correlations are significant at the 0.001 level.
® Determinant = 0.001
“Legend: see Table 1
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