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Abstract 
Gender-as-variable is used in many areas of research, but often in the evaluation of academic 
achievements and research performance. A large portion of this literature examines gender 
representation in STEM (i.e., Science, Technology, Engineering & Medicine); however, there is 
evidence of gender disparities in the social sciences as well. In fact, no academic field is fully 
exempt from issues regarding gender, since it is a complex and significant part of the human 
condition. In this chapter, gender is therefore examined according to the work of scholars from 
various academic contexts. Our thematic focus is on research variables: those that are typically used 
for measurement compared to those that are phenomenological (i.e., experienced or perceived). 
When it comes to gender inequality in academia, there is more to know than what can be measured.  
 
Keywords: gender in academia; research variables; research evaluation; higher education policies 
 
1. Introduction 
 
Research concerning gender disparities and the advancement of women in academia has become a 
revitalized topic in Science and Technology Studies (STS) (e.g., Abramo et al., 2016, 2021; 
Larivière et al., 2013); building upon the tracking mechanisms of the early 1980s to late 1990s (e.g., 
Benjamin, 1991; Cole, 1987; Etzkowitz & Kemelgor, 2001; Etzkowitz et al., 2000; Valian, 1998; 
Wennerås & Wold, 1997). STS, in general, is a field within the social sciences, and one of its aims 
is to assess research and assist in the process of policy-making for higher education. This involves 
evaluating scholarly outputs and other indicators of academic performance, not just for the sciences, 
but the social sciences and humanities as well. 
 
At the time that we were invited to prepare this chapter, we were asked to consider the following 
question: Do we need gender as a variable in the evaluation of social sciences? We do, and in fact 
we need gender as a variable in the evaluation of all areas of academia. Likewise many different 
academic fields and disciplines contribute to the insights needed pertaining to gender. Gender-as-
variable can thus be treated differently, depending on the field/discipline and on the type of 
investigation.  



 2 

A significant portion of the research from STS focuses on metrics. Advanced data sources enable 
researchers today to calculate performance indicators (e.g., Halevi, 2019; Nielsen, 2017), and make 
use of technologies like machine learning (e.g., Hoyle et al., 2019). Within this area of study, there 
are also well-known challenges. When using large bibliographic datasets of authors or patent 
inventors, an essential task is to accurately match names to their respective genders (e.g., Sugimoto 
et al., 2015). Name-to-gender matches are imperative for a bibliometrician, but, in other fields like 
psychology, medicine, and education, researchers sometimes manipulate or “blind” gender as an 
experimental variable (e.g., blinding to test for stereotypes; Hinnerich et al., 2011). However, more 
often than not, research has been slow to produce change (Valian, 1998).  
 
Gender inequalities still exist in academia and this is not a topic for debate. This is also a worldwide 
issue (e.g., Huang et al., 2020; Padilla-Gonzalez et al., 2011; Winchester & Browning, 2015). To 
date, the global COVID-19 pandemic has in fact worsened the inquality and representation of 
women, and this can be seen in all facets of scholarly work (Malisch et al., 2020; Staniscuask et al., 
2020; Vincent-Lamarre et al., 2020). But, there are reasons to be positive. Evidence-based research 
confirms that scholarship or science is clearly better as a result of gender diversity. Nielsen et al. 
(2017) call this the “collective intelligence factor” 
 
This chapter will review a select body of research concerning gender in academia, first, to clarify 
the function of variables, and second, to examine the roles of proxy, intervening, and confounding 
variables. Specific studies have been referenced because they are current or exemplary, or highlight 
some of the most overlooked phenomena surrounding gender. By taking a closer look at variables, 
we underline a need for more interdisciplinary research - i.e., research that not only conveys 
statistics, but does so in conjunction with other observations generated by fields like philosophy, 
psychology, organizational behaviour, psycholinguistics, or sociology.  
 
Our rationale for promoting an 'interdisciplinary' approach to gender research, arises from themes 
that arise time and time again in reports of women's experiences (e.g., feminist standpoint theory; 
Halpern, 2019)1. Themes that scholars have identified loosely or explicitly, but must be observed if 
they are to support transformational actions in academic institutions. It is important to add that the 
themes we refer to differ greatly from identified “myths”. Research has already refuted common 
myths, for example, that “women are not as competitive as men” or that “academia is a 
meritocracy” or that “changing the rules of selection and promotion to foster gender equality” in 
academia will “adversely affect standards of excellence” (Castillo et al., 2014, p. 7). Themes, on the 
other hand, encompass subtle behaviours (or tactics) that exist for real, and involve some of the 
following: stereotyping, isolating, moral licensing, and gaslighting (see section 4). Valian (2005) 

 
 
 
1 Feminist standpoint theory argues that knowledge stems from social position. The perspective denies that traditional 
science is objective and suggests that research and theory have ignored and marginalized women and feminist ways 
of thinking. 
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refers to these as “social-cognitive” behaviours; each constituted through “moment-by-moment 
perceptions and judgements,” leading to cumulative disadvantages for women (p. 198). 
 
We begin the first section by examining what a variable is and how variables are typically used in 
research. We then focus on underlying factors that can function as intervening or confounding 
variables. Based on selected research, we also show how paradoxes act as signals and why they can 
help us engage with more meaningful 'phenomena-as-variables'. In the last sections, we reflect on 
the process of research evaluation, which is compounded by ethical considerations, and assess 
gender policies in higher education, which, if implemented poorly, can exacerbate myths or 
stereotypes concerning women. And finally, we conclude by highlighting the differentiated-
integrated role that all academics can play as both 'givers and takers'. Transforming academia into a 
diverse relational architecture means that institutions, funders, and men and women together have to 
be willing not only to 'give and take', but revise outdated notions of authority, prestige and power. 
 
2. What is a research variable?  
 
A research variable in general is any thing, person, place or phenomenon that can be measured. In 
the field of STS an indicator is a variable. According to Gingras (2014) “the first property of a 
good indicator is that it must be fit for purpose—that is, correspond to the object (or concept) being 
evaluated” (pp. 112-113). Another characteristic is the “inertia” of the variable that is measured, 
which means: “its resistence to change”. Thus, “a good indicator is one that varies in a manner 
consistent with the inertia of the object being measured” (Gingras, 2014, p. 115).  
 
Proxy or instrumental variables are used in this area of research because they are measurable and 
correlated with a designated construct of interest. For instance, if we want to study countries, we 
use the name of the country, and if the construct of interest is academic ‘productivity’ we can use 
number of publications as a ‘proxy’ variable or indicator. Publication output as a proxy for 
academic productivity is generally well-accepted. However, it is crucial to recognize that countries 
vary in terms of size and financial resources: “the more money you put into a research system the 
greater likelihood that it will produce more output” (Gingras, 2014, p. 113). Money towards 
research therefore functions as an intervening variable. A similar type of 'intervener' can occur 
when studying the relationship between gender and productivity (see Figure 1).   
 

 
Figure 1. Intervening variable related to gender and productivity. 
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With the variables shown in Figure 1, one way to control for ‘time versus lack of time’ for research, 
is to hold this variable constant. This could mean investigating institutions/departments that are 
organized around similar obligations. For instance, one can examine the research productivity (i.e., 
publication output) of men and women from similar institutions, where research is expected to 
coincide with teaching and administrative work (i.e., approximately 50/50). Earlier research has 
indicated that prestige of an academic institution plays a role in how such divisions are made. In the 
US, it was found that "women professors are underrepresented on faculties of high-prestige 
institutions and overrepresented at low-prestige schools" where more teaching is expected (Valian, 
1998, pp. 235-237).  
 
Whilst there are intervening variables related to changes in academic productivity – (e.g., time 
devoted to parenting, social capital, PhD students, postdoctoral fellows, or a strong network of 
generous collaborators) – there is also the influence of what is called a confounding variable. Like 
the intervening variable, the confounder precedes the proxy/measured variable, and whilst all 
confounding variables are intervening, not all intervening variables are confounding. The crux is 
whether or not the intervener is observable or hidden.  
 
The term intervening variable was first used in 1938, by the behavioral psychologist Edward C. 
Tolman. Tolman and his colleagues identified the ‘hidden’ role of hunger, when rats were given 
food rewards for their maze running behaviour (Tolman et al., 1946). Hunger in the rats could not 
be observed or measured during the experiments, but the researchers still tried to ‘manipulate’ the 
rats' behaviour with food. What they found was that it was not necessarily the manipulation or 
reward that contributed to the study results, but how hungry the rats were. 
 
When an intervening variable is confounding it causes a spurious association between the 
dependent and independent variables of a study. A spurious association is a mathematical 
expression, which means that two variables are associated or statistically correlated, but NOT 
causally related, due to another unseen factor, ‘lurking’ behind. Consider the following example: 
“ice cream sales” are at their “highest” when “the rate of drownings in city swimming pools is 
highest” (“Spurious Relationship,” 2021, para. 3). In this case, the “heat wave is an example of a 
hidden or unseen variable, also known as a confounding variable.” A confounding variable IS 
therefore causal.  
 
We now return to the issue of gender and academic productivity, and illustrate further, in Figure 2, 
the causal role of a confounder. Like ice-cream sales and drownings in swimming pools, which are 
not associated, we could argue that in this day and age, gender and academic productivity also need 
not be associated. Today, we expect scholars to present varied degrees of productivity, with other 
factors play a role. Yet, sometimes there is a gender and productivity association, and this has been 
observed as much in the social sciences as the sciences (e.g. Evans & Bucy, 2010; Van den Besselar 
& Sandström, 2017). Consequently, something is ‘lurking’ beneath, thereby causing a particularly 
negative association for women.  
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Note from a blog written by Harzing (2016), that it might be important to focus on tasks that 
women are sometimes asked to do in academic contexts: “Would you ask a male academic the same 
question?” Harzing explains that when she and another female colleague 
 

got talking about expectations of service behaviour from female academics,  
[she]was astonished to hear that her experience mirrored mine. Her most recent  
experience was chairing a nomination process for a particular Fellowship.  
After sending an email to the current Fellows, she received numerous responses  
(all from male academics) asking for help with the IT aspects of the job, or even  
asking her to put their nominations into the system for them (7 Sep 2016). 
 

 
Figure 2. Confounding variable related to gender and academic productivity. 

 
3. Quantitative variables versus ‘ways of knowing’ 
 
In a branch of research like STS, there is a strong focus on productivity/performance indicators as 
variables; however, the term ‘variable’ has a much longer history in the fields of mathematics and 
psychology. Since the 1930s, problems in psychology have been formulated using independent, 
dependent, moderator, or controlled variables. From this time, up to the 1970s, there was a “rapid 
increase in the proportion of studies using experimental manipulation, rather than observational or 
correlation methods”. As a result, “complex, historically, and culturally imbedded social 
phenomena” were being “captured as variables” (O’Doherty & Winston, 2014, p. 2054). This is one 
of the ways in which the field of psychology legitimized itself as a science. It also allowed 
“psychologists of varied commitments to speak a common scientific language” (O’Doherty & 
Winston, 2014, p. 2053).  
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O’Doherty and Winston (2014) argue that the concept of variable in the psychological literature has 
been used too often without question. Despite steps to modernize the definitions and uses of 
variables, they suggest that the field has become “devoid of meaningful metatheoretical engagement 
with the concept” (O’Doherty & Winston, 2014, p. 2055). By failing to question the role of 
variables “it has become exceedingly difficult to imagine alternative ways of knowing that do not 
involve variables” (O’Doherty & Winston, 2014, p. 2055). In fact, knowing IS a variable, but it is 
different from what is used in experiments, or metrics.  
 
Psycholinguistics, semiotics, ethnomethodology, social psychology, and social constructivism are 
research traditions, and branches of psychology, that have challenged this problem. Constructionist 
epistemologies resist the deterministic notion that human phenomena can be explained by a 
collection of quantifiable variables. Humans have agency, thus qualitative research generally does 
not define variables beforehand, but employs methodologies that focus on “ways in which people 
experience and make sense of the world and specific events” (O’Doherty & Winston, 2014, p. 
2059). This is why the disciplines, as diverse as those mentioned above, substantiate many of the 
independent or tentative reports made earlier in 'chilly climate' research reports. In Wylie's (2011) 
chapter, What knowers know well, many sociologists, psychologists and psyco-linquists point to 
"well established factors operating below the threshold of conscious awareness" which condition 
many areas of academic achievement (p. 174). 
 
4. Why examine variables in academia? 
 
Gender as a burgeoning topic, particularly in research evaluation, necessitates a growing need for 
more engagement with the concept of variable. As with psychology, the field of STS cannot assume 
that the variables attached to constructs are constant or universal (O’Doherty & Winston, 2014). 
Gender is a variable that is socially and culturally situated, and, within such situations, there are 
paradoxes.  
 
Etzkowitz and Kemelgor (2001) point to this form of variability in “Gender equality in science: A 
universal condition?” Here the authors observe early career mobility and its contrasting effects on 
women: “In Sweden, for example, the rule is endogamy – the best students are encouraged to 
remain in the place where they are trained. In the US, where the rule is exogamy, students are 
encouraged, even mandated to move from one place to another”. Such practices, they say, “are 
more deleterious for women than for men” if, for example, a man’s career comes first, and a woman 
is to make family a primary obligation (p. 155). Whilst 'rules' concerning mobility (as well as 
family obligations) have changed over time there are other factors to consider. Factors which show 
that complex, culturally and socially embedded phenomena cannot always be operationalised as 
variables.  
 
Etzkowitz and Kemelgor (2001) also explain why critical mass - i.e., an increased recruitment of 
women, does not solve the leaky pipeline in science. First, they question the notion of critical mass 
on the basis of how it is to be quantified: “although 15% is often cited as a generic formula” a 
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paradox occurs when women, as previously invisible tokens, become more identifiable: they are 
targeted for resistance. As a result, critical mass has been “mistakenly defined to imply cohesion.” 
The authors then raise the issue again of mobility, and explain that when a sizeable number of 
women come from different cultures, national identify takes precedence over gender”. In other 
words, “the dispersal of women among labs (or departments) in distant locations weakens the 
positive effects of increased numbers” (p. 170) 
 
The literature points to additional paradoxes. For instance, Stoet and Geary (2018) found that 
“countries with high levels of gender equality have some of the largest STEM gaps in secondary 
and tertiary education” (p. 581). Since this pattern can be seen throughout the world, the authors 
introduce what they call a schema of “distal” versus “proximal” factors. In poorer countries or 
“contexts with fewer economic opportunities and higher economic risks” many of the “relatively 
high-paying STEM occupations” are chosen by women. In the countries where there tends to be 
more equality, women feel free to choose educational or occupational careers (often non-STEM 
careers) on the basis of “proximal factors”, like “perceived individual strengths or enjoyment” (p. 
582). Finland is given as an example, where “even when girls outperformed boys in science” they 
also exhibited much stronger skills in “reading”; thus, focused on this strength as a precursor to a 
non-STEM career (p. 585). 
 
Paradoxes are valuable because they function as thematic signals. Social constructivists are more 
likely to observe these signals as they emerge in everyday contexts, but they are sometimes 
overlooked by researchers with a quantitative inclination.  
 
5. Phenomena-as-variables  
 
In research focused on evaluation, it is not only useful to examine the function of variables, but to 
be aware of and give consideration to more variables. Not all of them can be conveniently 
accounted for by proxy, but many ‘phenomena-as-variables’ interact with the type of indicators 
utilized most in the field.  
 
Table 1 presents a list that we have identified and color coded from blue (‘cold’) to red (‘hot’). The 
top variables on the list are typically studied by proxy. For example, publication counts can serve as 
proxy for research productivity (e.g., Abramo et al., 2021), just as citations are often used as a 
measure of impact (e.g., Asknes et al., 2011). Productivity or impact can, of course, be counted in 
different ways, but these approaches are common. Nevertheless, when persistent findings highlight 
differences in the "productivity gap between men and women" Nygaard and Bahgat (2018) show 
that it can be important to be "sensitive to what is measured and how" (p. 67). In their own study of 
productivity they found that measures for women "increased relative to men’s when leaves of 
absence [were] controlled for, and when the indicators includ[ed] a wider range of publications 
(more than just journal articles)" (p. 68).  
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Table 1. Variables in gender research.  
 

 
 
It is also possible to count the filing of patents by female researchers (e.g., Mauleón et al., 2014), or 
classify and account for the different roles that women undertake as research contributors (e.g., 
Macaluso et al., 2016). Likewise, mobility is a construct that can be measured by extracting data 
from curriculm vitaes, but the reality attached to this variable is quite complex. Nikunen and 
Lempiäinen (2020) emphasize the fact that "not every kind of mobility is good for employability, 
and not every mobile person can turn their mobility into employability and person value" (p. 557). 
Often we hear that women tend to be less mobile than men, particularly when there are obstacles to 
work due to family. However, this does not consider the policies put forth by international centers 
regarding dual-career needs, career advancement, potential for tenure/permanency, and 
conceptualisations of leadership and power. Mobile academics are sometimes expected to 'do the 
dirty work' particularly if there is a gendered-strategy "connected to structures of power" (Nikunen 
& Lempiäinen, p. 557).  
 
As we move further through this list of variables, we find that they are less easy to gauge, and 
represent increasingly insidious socio-cognitive moment-by-moment decisions or behaviours 
(Valian, 2005, p. 198). Glass ceilings are 'transparent', if not invisible; thus, impervious to 
measurement. Researchers often choose instead to compile percentages of women who have 
achieved high ranking positions. Abramo et al. (2021), for example, show the variability in gender 
representation (in terms of percentages) amongst higher academic ranks in Italy and Norway. 
Whilst the background rationale for their low percentages could be related to a 'glass ceiling' effect, 
the authors do not suggest, or interpret their data as such. They might have referred to the earlier 
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work of Solera and Musumeci (2017), which explains some of the multidimensional factors leading 
to persistent 'glass ceilings' for women throughout Europe.  
 
Prejudice is also a perception as much as it is an experience, stemming from unconsious attitudes 
and behaviours towards 'categories' of people. Measures of prejudice can be seen in the psychology 
literature on 'implicit bias' (e.g. Jackson et al., 2014; see also Gvozdanović & Maes, 2018). 
However, focusing on gender alone can be problematic given that "various forms of inequality 
often operate together and exacerbate each other" (Steinmetz, 2020). Last but not least, the most 
negative variable on the list is sexism. We are only able to discover this because increasingly more 
female academics are coming forward to convey personal (and often private) experiences of 
bullying, harassment, or abuse (e.g., Amienne, 2017; Gluckman, 2021). 
 
In the following paragraphs, we elaborate on five of the listed terms from Table 1, in order to show 
the non-universality of variables, how they can change their meaning with time, and how they have 
potential to lurk as unidentified confounders. 
 
5.1 Benevolent sexism 
 
The concept of benevolent sexism is, by nature, almost impervious to measurement. In contrast to 
hostile sexism, which is characteristed by antipathy towards a person on the basis of gender (Glick 
& Fiske, 1996; Glick & Fiske, 2011), benevolent sexism incorporates elements of protective 
paternalism and complimentary gender differentiation (Glick & Fiske, 1996, Glick & Fiske, 2011). 
It acts perniciously on notions of self-concept, eventually undermining self-efficiency and a sense 
of engagement and performance, and therefore breeds imposter syndrome in the workplace (Hideg 
& Ferris, 2016)  
 
Whilst appearing to promote gender equality, it subtly undermines, and does so by contributing to 
occupational gender segregation. It also leads to inaction when promoting women into fields in 
which they are under-represented, even when this under-representation is a result of the original 
gender segregation (Glick & Fiske, 1996; Hideg & Ferris, 2016). In this way, benevolent sexism 
can have both positive and negative effects. On the positive side, individuals who practice 
benevolent sexism are more likely to support enclusion and equity policies, but on the negative side, 
this only extends to the promotion of women into perceived ‘feminine’ positions (Hideg & Ferris, 
2016). A further negative is how it enables protective paternalism. Protective paternalism towards 
women is manifested in practices that aim to ‘protect’ women from exhausting and/or brutalizing 
career choices. For example, surgery in medical careers (Kilianski & Rudman, 1998). It also acts to 
reinforce gender differentiation by pinpointing women's ‘skills’ (e.g. women are better at 
communication and people skills, as opposed to technical capabilities) and encourages them make 
workplace choices that are identified as foregrounding these skills (Cheng et al., 2020).  
 
Ambivalent, or benevolent sexism, is difficult to identify because it operates either as an 
unconscious behavior or in the guise of encouragement. For instance, through showing flexibility 
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with, or giving certain forms of recognition to femal colleagues. In fact, narratives or policies that 
are seen, on face value, to increase workplace flexibility can also promote implicit gender attitudes. 
This is due to an inability to identify motivations behind actions, which otherwise work to 
accommodate gender disparties. At the same time, they promote acts of paternalism that, in the 
workplace, merely sideline women and their potential contributions. Since benevolent sexism can 
have both positive and negative affects, women who draw attention to it may be sidelined when 
accusing employees of ‘wanting it both ways’ (Kilianski & Rudman, 1998). It is therefore more 
nuanced in nature than any indicator is capable of reflecting. Ambivalent sexism infiltrates, frames 
and unconsciously re-directs notions of normal professional behaviours. It is beyond the capacity of 
STS indicators concerning productivity or culture. 
 
5.2. Parenting and family 
 
Note that 'parenting and family' is at the middle of the 'variables' list (Table 1) because researchers 
have uncovered some ‘variability’ attached to this variable. A spureous association between 
parenting and career performance in science is often the result of underlying socio-cultural as well 
as cognitive-emotive factors. It is impossible to examine parenting in universal terms when 
countries have different policies regarding parental leave from a workplace. Knijn and Kremer 
(1997) refer to this as “the caring dimension” of the state, where the needs and rights of caregivers 
are shaped towards gender equality or inequality (p. 328).   
 
Research in Finland from the 1980s (Luukkonen-Gronow, 1987), including a newer study (Menges 
et al., 2017) indicates that even when female scientists report taking on a high degree of domestic 
and caregiver duties, the cognitive-emotive effects need not be discounted: family life can 
“eliminate the influence of outer disturb[ances]” and “compensate for certain disadvantages due to 
inequality at work” (Luukkonen-Gronow, 1987, p. 200). Women report that they discuss problems 
with their partners (i.e., which is especially helpful in situations where they may feel isolated at 
work), and sometimes perform better “when intrinsic motivation is low” because a meaningful 
family life provides “energy” (Menges et al., 2017, p. 695). Moreover, familes today are adhering 
less and less to parochial ideals. The modern perspective is that “parents, irrespective of gender or 
marital status, are involved to a degree in parenting” (Derrick et al., 2019, p. 1671). It is more 
useful therefore to focus on “models of parenting” as a variable, where different persons take on 
sole parenting, lead parenting, satellite parenting, and dual parenting roles (Derrick et al., 2019, p. 
1672).  
 
5.3. Isolation 
 
Here we focus on the problem of ‘isolation’ which can arise due to gender homophily in academia 
(note: also known informally as ‘boys clubs’) In the 1950s, Rosalind Franklin’s story, at the 
University of Cambridge, serves as the quintessential example (Maddox, 2002). For the most part, 
Franklin was isolated in her laboratory, whilst her male colleagues congregated in pubs to exchange 
ideas. She was never invited to these pub discussions, yet it was her ‘borrowed’ x-rays that played a 
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vital role in the discovery of the molecular structure of DNA. Her contribution was, at that time, 
undervalued, and this is now known as the ‘Matilda’ effect (Rossiter, 1993). A similar observation 
was made by Traweek (1988), whilst engaged in participant observation as a public information 
officer at the Stanford Linear Accelerator Center. Even in the 1980s, she found “that groups of men 
from each detector congregated at lunch in the cafeteria and after hours at local pubs to build 
friendships and exchange ideas” (Etzkowitz et al., 2000, p. 125). 
 
Today, this theme has evolved, and, in fact the "variability incorporated into the concept of 
variables” (O’Doherty & Winston, 2014, p. 2057 ) suggests that isolation can now be recognized 
and interpreted differently. In the context of modern academia gender homophily is too 
conspicuous. It is noticed more often, as per Else's (2019) article on 'how to banish manels and 
manferences from scientific meetings. Isolation therefore has potential to occur now in more covert 
ways. 
 
As a modern theme, isolation might be described as the ‘sister’ form of the Matthew effect (Merton, 
1968). Whilst the Matthew effect is often used in scholarship, it distinctly refers to men: “For 
whosoever hath, to him shall be given, and he shall have more abundance: but whosoever hath not, 
from him shall be taken away even that he hath” (Matthew 13:12 King James Version). Yet 
recently, there has been an objection to the use of the Sleeping Beauty beauty metaphor in science, 
because it relates ‘female-ness’ to delayed recognition (Sugimoto & Mostafa, 2018; Van Raan, 
2004). In this respect, more can be said concerning Merton’s Matthew effect, which strongly 
suggests ‘male-ness’ and advantages in academia afforded to men.  Sonnert and Holton (1996) 
recognized that even when barriers to women recede there is a clear need to "pay closer attention to 
the possibility of interactions between structural impediments and behavioural-attitudinal issues" (p. 
63).  In this vein, "one must look closer, considering the possibility that small and subtle 
disadvantages might accumulate over the course of a woman's career, along the lines of Robeter K. 
Merton's concept of the accumulation of advantages and disadvantages" (Sonnert & Holton, 2021, 
p. 63). 
 
The 'sister' metaphor to the Matthew effect is what we call the Martha effect. Note that it is not a re-
naming of the earlier Matilda effect. Instead, it reveals another side to cumulative advantage. 
As per Merton’s (1968) discovery, the name Matthew comes from the Gospel of Saint Matthew. 
There were no female Evangelists, but, in the bible we are introduced to the character of Martha, in 
the Gospel of Saint Luke. Martha and her sister Mary are the daughters of Lazarus (whom Jesus 
raises from the dead), and in Luke’s text, Jesus returns to their home for a visit. Whilst Martha 
works diligently alone, preparing food for Jesus, Mary sits at the Master’s feet, and listens carefully 
to his teachings. Martha is dissatisfied with her sister’s lack of help, and rebukes her. However, 
Jesus says: “Martha, Martha, you are worried and upset about many things, but few things are 
needed—or indeed only one. Mary has chosen what is better, and it will not be taken away from 
her.” (Luke 10:41-42, New Living Translation).  
 



 12 

The Martha effect illustrates two sides of the same proverbial coin. It conveys the mentoring 
advantages of the 'Marys' in academia, as well as the disadvantages experienced by the 'Marthas'. 
For every young scholar or scientist, mentoring is “the primary relationship required ….to learn the 
craft, the unwritten rules, and means of entry into social networks crucial for continued growth” 
(Etzkowitz et al., 2000, p. 245). For women in particular, mentoring increases the likelihood that 
they will continue to receive the support and cooperation of peers and subordinates. This, in turn 
increases the probability of academic success (Ilgen & Youtz, 1984). Whilst both men and women 
receive mentoring (Dreher & Ash, 1990), maleto-female protégé mentoring diads have a history of 
being more common, particularly in vocations marked by male dominance. It is in this vein, that 
research confirms mentoring's vocational as well as strong psycho-social benefits (Noe, 1988; 
Schockett & Haring-Hidore, 1985). 
 
In the absence of informal mentoring, some women in the academy experience isolation. With this 
alone-ness there is an expectation that diligent work (e.g., Martha’s work) is the only possibility for 
achieving recognition and success. The Marthas may advance to some extent in an academic career, 
but research has shown that they are more likely to receive recommendation letters containing 
grindstone adjectives, or words like hardworking, conscientious, dependable and diligent (Trix & 
Psenka, 2003). According to Valian (2005), these traits are in fact positive, “but unless they are 
balanced by words that suggest research excellence” few from the academic community will see the 
woman’s potential as a fully competent researcher and leader (p. 201).   
 
5.4. Moral self-licensing 
 
Moral self-licensing is a socio-cognitive issue, rooted in an individual’s actions, intentions and 
proclivity for self-assessment. In the field of psychology, it has been studied in the contexts of 
political incorrectness, prosocial behaviour, and consumer choice (Merritt et al., 2010), but for a 
long time, it was a phenomenon without a name. Self-licensing acts as a form of credential because 
it allows people to reassure themselves that they are good. In other words, “when people are 
confident that their past behaviour demonstrates compassion, generosity, or a lack of prejudice, they 
are more likely to act in morally dubious ways without fear of feeling heartless, selfish or bigoted” 
(Merritt et al., 2010, p. 344).  
 
Valian (1998), one of the earliest scholars to identify this problem, presents a useful anecdote based 
on a university department. In this department there is a male chair who has a sincere belief that he 
is ‘gender-blind’ in his ability to judge the competencies of various candidates-for-hire. The chair 
states that he simply wants to hire the best, and most able person, regardless of gender. However, 
some of the female candidates applying for the new position might easily have been “undervalued 
by other prospective and actual department chairs”; therefore, arrive to the interview process with 
“careers that are on average less steller than those of the men” (p. 8). When a male candidate is 
eventually chosen and hired, the chair “believes that he is different”; he believes that he is exempt 
from a judgement bias. Valian (1998) explains why he is not: “even those who are actively 
concerned about gender equality are affected by gender schemas; the odds are that he is, too… He 
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should entertain the possibility that his judgments are skewed” in the absence of “a better theory 
and better data” (p. 9).  
 
Moral licensing is not necessarily a gender schema, but when gender is involved, persons not only 
have to be willing to reflect on their intentions and actions, but recognize that 'one good deed' does 
not legitimize the opposite action. Consider another example of a senior male academic who 
actively mentors, supports and demonstrates a preferential bias towards one woman, whilst 
overlooking, and perhaps behaving in ways that are detrimental to other female researchers. This 
type of scientist may self-present as having a moral aptitude for facilitating the advancement of 
women, but does not recognize the underlying ‘licensing’ effect. One woman does not represent all. 
Merritt et al. (2010) indicate that when licensing behaviour is carefully framed, transgressions are 
NOT always “blatant” and can also be less noticeable or “ambigous”(p. 351).  
 
5.5. Gaslighting 
  
And finally, gaslighting is a term that has not been discussed that much in research related to 
academia; rather in the literature of organizational psychology. Gaslighting in the workplace is 
when people do things that cause colleagues to question themselves and their actions in a way that 
is detrimental to their careers (Sweet, 2019). Gaslighting is consequential when perpetrators 
mobilize gender-based stereotypes and structural and institutional inequalities against victims to 
manipulate their realities. This has been described as a form of psychological abuse, because it aims 
at making victims seem or feel ‘crazy’, creating a surreal interpersonal environment (McKinnon, 
2017). Note that its sociological nature, as separate from a psychological diagnosis, has been of 
increasing focus in the last few years. Underlining its sociological nature allows for a renewed 
focus on gendered forms of power and, as an extension, how they operate in academia.  
 
Gaslighting as a sociological process offers new perspectives on the way that power is 
operationalised, given that academia not immune to the perverse influences of power, privilege, and 
cultural norms. Specifically, gaslighting may occur through evaluations of individuals (both formal 
and informal), or within research groups and institutions. As an outcome there may be specific 
signals, even though the evaluation process is blinded. The blinded process distorts the 
understanding about where individual expectations and reality lie. To date, no research has focused 
specifically on the propagation of gaslighting in academia but our understanding is that because it 
goes beyond the psychological, it is important to consider its effect on gender bias, within daily 
practices. 
 
6. Operationalising 'meaningful' variables in research evaluation  
 
Operationalisation, in academic terms, refers to the  
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 process of defining the measurement of a phenomenon that is not directly  
 measurable, though its existence is inferred by other phenomena. [It] defines a  
 fuzzy concept so as to make it clearly distinguishable, measurable, and understandable  
 by empirical observation. (“Operationalization”, 2021, para. 1)  
 
Social scientists are familiar with this process because many phenomena attached to the psycho-
social human condition are challenging to measure. Yet, throughout the 1960s and 70s, 
psychologists were eager to do so. Milgram (1963) is famous for his electric shock experiment, 
which operationalised the human capacity for destructive obedience. Philip Zombardo (1983) is 
also well-known for his prison experiment, whereby participants were assigned to roles as either 
guards or prisoners and detained together in a mock prison set up in the basement corridors and 
offices of his department at Stanford University. A similar experiment would never take place 
today, due to ethical standards, and critics are now debunking this research (Le Texier, 2019). 
However, what Zimbardo did, was to make distinguishable by observation the psychological effects 
of perceived power and the banality of evil.  
 
Can 'meaningful' variables lurking behind gender inequality also be operationalised? Even if social 
scientists today can operationalise the phenomenon of gaslighting, or experiment with mock 
harrassment situations in the halls of a university department, it is clearly not ethical, or even 
advisable. Hence, the answer is threefold.  
 
First, it is critical to identify proxies, which have not been utilised before. For example, the #MeToo 
movement, is currently presenting new ways to count the number of women willing to 'hashtag' 
personal experiences of abuse in academia. Second, ample resources are available nowadays to 
follow comments and trails of discourse (e.g., news and social media), and third, the best way to 
avoid operationalising that which is unethical, is to operationalise variables that are ethical. For 
instance, the opposite of 'gaslighting' is constructive communication. Social scientists and 
humanities scholars now have opportunities to collaborate, and test theories or concepts of 
communication (e.g., Baxter, 2014; Gigliotti & Ruben, 2017). Baxter's (2014) research exemplifies 
the use of "an interactional sociolinguistic framework to analyse what leadership 'looks and sounds 
like'" within three different types of leadership teams - i.e., men only, women only, and mixed 
gender (p. 427). 
 
Regarding variables that reflect unconscious bias (e.g., moral licensing; stereotyping), it is 
important to recognize that persons who do not want to change, will not. It is always possible to 
conduct more research using 'implicit bias' tests, or to develop 'sensitivity' training programmes, 
with follow-up questionnaires. The latter approach can help to assess modifications in 
understanding or perception; however, unconscious bias training as a one-off procedure is now 
considered to be insufficient (e.g. Parveen, 2021). Lurking variables are not only hard to gauge, but 
even more difficult to eradicate. Research cannot force change, it can only lead to it. Policy-makers 
are thus needed to make sense of it all, and put academia on the most effective path towards 
transformation.  
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7. Variables in higher education policies  
 
Up to now, a number of efforts have been made to introduce gender-based guidelines and policies 
in research and higher education management. Here we underline key pieces of literature, which 
explain why some policies have been misunderstood, and why myths, biases, stereotypes, belief 
systems, and/or terminologies sometimes interfere with gender equality.  
 
7.1. Affirmative action 
 
The concept of affirmative action is one of the most misunderstood of all gender policies. Its 
primary intent was to "create employment conditions in which women and minorities are hired and 
promoted according to their qualifications" (Valian, 1998, p. 277). What makes it effective, if 
implemented correctly is that it "acknowledges that people are not hired and promoted purely on the 
basis of their known qualifications and that some individuals are favoured because of their 
membership to a particular group" (Valian, 1998, p. 277). Simply put, women and minorities have, 
for a long time, not been able to obtain their fair share of high-level positions in science and 
academia, due to job-irrelevant preferences (see the 'glass ceiling' variable listed and defined in 
Table 1). However, Valian (1998) explains why it is misunderstood on account of "two sets of 
beliefs". The first is the "erroneous belief in the explicit espousal of principles of meritocarcy and 
fair play" (p. 278). The second is that affirmative action is a "gender and race schema" in and of 
itself, because it is "needed to compensate for a candidate's poor qualifications" (p. 278).  
 
Scholars are becoming more and more vocal about the myth of meritocracy in academia (Anderson, 
2010; Liu, 2011; Zivony, 2019). It is thus imperative not to look at affirmative action through a 
false lense of merit. Affirmative action is not simply about achieving a balance through quotas, nor 
is reverse sexism. It is a call to action for "equal opportunity", and a "monitoring system" to ensure 
that "equalty opportunity actually exists" (Anderson, 2010, p. 286). As Valian (1998) indicates, 
"people are seldom hired for a single reason" (p. 283). A man in a high academic position may or 
may not be competent, just as a women may or may not be. Yet, a woman's professionalism is more 
likely to be questioned or psychologically undermined. Research has shown that "even when 
equality of opportunity appears to exist, people's subtle, covert and often unconscious behaviour 
undermines the reality of equal opportunity" (Anderson, 2010, p. 286).   
 
One way to undermine the reality of equal opportunity is to espouse stereotypes. The 'Qeen Bee' 
syndrome is an example of a stereotype (Ellemers et al., 2004; Staines et al., 1973). A Queen Bee is 
a woman who is promoted to a position of authority and "views or treats subordinates more 
critically if they are female" (Nelson, 2016). Not only is the Queen critical, but less likely to create 
opportunities for other females, and help them advance as she has.  
 
Hypotheses surrounding this syndrome can put women in a negative light. Individual pycho-social 
issues are flagged as the problem, when more information should be elucidated about the Queen's 
cultural surroundings. One hypothesis is that she wants to align herself more closely with men and 
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male agentic traits. Another is that because she felt that her advancement was a struggle, it should 
be the same for all women. Perhaps neither are true, and there are expectations surrounding her 
behaviour and time frame of authority. In a male dominant organization there may be pressure to 
see the authority shifted back to a man when it is time for new leadership. Nelson (2016) refers to 
insight from management research:  
 
 When strategy professors studied the top management of the Standard & Poor’s  
 1,500 companies over 20 years, they found what they thought support this notion-  
 when one woman reached senior management, it was 51% less likely a second  
 woman would make it. On closer examination, the person blocking the second  
 woman’s advancement wasn’t a Queen Bee; it was a male executive. 
 
The notion of a Queen Bee says more about established cultures of power than about the Bee 
herself. It thus becomes problematic if we look to these women to become feminist spokespersons. 
By assuming that one of her primary role's is to advance others we might fail to recognize 
testimonial injustices voiced by women in other positions and in all facets of an organization. A 
woman should have the right to voice criticism, or unfairness regardless of status or performance. In 
other words, "our socially inflected 'working indicators' of rational authority'" often mistakenly 
"pick out the powerful and not necessarily the knowledgeable or truthful" (Wylie, 2011, p. 160).  
 
7.2. Parental leave  
 
Parental leave policies generally differ from institution to institution as well as country to country 
(Albrecht et al., 2017), but as of "2018 all EU Member States offer some form of paternity and/or 
parental leave following the birth of a child" (Stewart & Janta, 2018, p. 2). Whilst maternity leave 
now includes fathers, most differences across the EU pertain to "leave length, compensation levels 
and whether leave is a family or individual right" (Stewart & Janta, 2018, p. 2).  
 
There is an issue; however, with equating the term 'maternity' with 'paternity', and this has little to 
do with differential values, or biases about levels of work commitment. Even though differential 
values exist, they are not pre-determined biologically. Many men value family life and work life, 
just the same way as women do. However, when a woman gives birth, and takes a maternity leave, 
she is not simply taking time out to care for her infant. She is also healing and recovering from the 
birth. Expanding our terminology to be inclusive of men is not enough, even if we agree to support 
males in their paternity role. It wrong to assume that the time period following childbirth is simply 
just an intense period of caregiving, with spare moments for research. Whilst it may be possible for 
a man, it is not necessarily so for a woman.  
 
Where parenting is concerned, the challenge for policy-makers is to take into consideration when 
and how flexibility is to be incorporated. Like affirmative action, parental leave serves the best 
interests of all individuals when it is treated as a monitoring system. Again, with the exception of 
birth, most elements of parenting are not pre-determined, or viewed today as gender-binary (e.g., 
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Derrick et al. 2019). Still, a woman on maternity leave can easily fall behind in her academic career, 
particularly in regards to research. Any policy that does not consider context, and use this context to 
help level the 'playing-field' upon her re-entry, is going to perpetuate disparities.  
 
Women, for instance, are often given an opportunity in grant applications, and tenure procedures to 
indicate any time taken for maternity or childcare reasons. Making such a statement can actually do 
more harm than good, by creating a false sense of normalization. The maternity situation is in no 
way normalized if evaluators then proceed to assess the woman's goals and achievements as if no 
time had been lost. In a 2019 Nature commentary, it was suggested that institutions try to "ease the 
burden [of lost time] by reducing teaching loads after maternity leave, offering subsidized or 'back-
up' childcare, and providing mini-grants to reduce productivity gaps" (Powell, 2019).  
 
7.3. Mentoring programmes designed for women 
 
Another approach to leveling the 'playing field' in academia is to create mentoring programmes or 
grants designed specifically for women. Mentoring is most often viewed according to a hierarchical 
model, where a knowledgeable senior academic guides and supports the development and progress 
of a junior. Meschitti and Smith (2017) explain; however, that there tends to be very little 
agreement on what 'mentoring' actually means. And, in male dominant areas of academia/science 
more males are likely to take on senior roles, with a few women as protégés.  
 
In certain areas of science, women have sometimes tried to be assertive about receiving mentoring. 
Some haved perceive barriers, and in the worst instance, were afraid that their assertiveness would 
be misconstrued (Ragins & Cotton, 1991). Institutions might try to counteract this by setting up and 
monitoring 'formal' mentorship programmes. However, the risk attached to a many formal models is 
that "hierarchies are much flatter than in businesses, and academics usually do not consider 
themselves as employees, but more as intellectuals or free-thinkers, whose independence is 
especially important" (Meschitti & Smith, 2017).  
 
In an academic research system it is more common for informal mentoring to exist by way of 
special alliances, involving favoritism towards certain individuals. It is also problematic to use the 
term mentoring interchangebly with advising or supervising. One can supervise the development 
and completion of a PhD thesis, for instance, without offering support or guidance relevant to any 
other aspects of an academic's career. There are in fact many different kinds of mentoring,  
 
 ranging from ally (someone who helps the protégé only if and when help is needed)  
 to friend (someone who provides high amounts of psychosocial support) to sponsor  
 (someone who provides high amounts of career support) to true mentor  
 (someone who provides high amounts of both career and psychosocial support  
 (De Janasz & Sullivan, 2004, p. 279; Higgens, 2000). 
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Different forms for instance may be encouraged via peer mentoring, or by a community model of 
mentoring, though real benefits tend to occur when a woman has multiple mentoring experiences 
throughout her career (e.g., Koontz et al., 2019). This means having mentors who "provide support 
and advice in more than one domain (e.g., work and family issues)", with certain mentors situated 
outside her organisation (De Janasz & Sullivan, 2004, p. 278).  
 
In terms of research, De Janasz and Sullivan (2004) recommend focusing on the optimal mix of 
mentors and/or mentoring configurations. Mechitti and Smith (2017) suggest that we need to 
understand more about the mentee's perspective, together with the mentor's, including the 
composition of a mentoring pair (i.e., having a woman or a man mentor) and the how the 
relationship impacts on both parties. 
 
8. Conclusion: 'Give and take’ as an antedote  
 
Policies for gender equity in STS often fail when too much attention is given to individuals and 
quotas, or to systemic changes in scientific academies. In the literature on organizational behaviour, 
research points to a similar either-or perspective. Whilst some scholars believe that it is 
“employees’ dispositional orientations and enduring values” that “affect actions and identities at 
work”, others are convinced that “task significance” and work contexts are important characteristics 
(Grant, 2007, pp. 393-394). 
 
There is; however, a more enlightening view based on relational archictures. According to Grant 
(2007), the “motivation to make a prosocial difference is inherently a relational phenomenon” and 
certain types of jobs/careers either have enriched or depleted architectures (pp. 394-397). If the 
architecture is depleted, he says that it is important to explore how the work context supports, 
sustains, or undermines an individual’s perceived and actual ability to make a pro-social difference. 
He also claims that it is equally as important to consider how individual differences moderate pro-
social behaviours. Some people “demonstate strong communal motives” and others maintain 
predominantly “agentic motives” (p. 408). This is where it becomes critical to debunk stereotypes 
or biases concerning women as being the more communal, and men more agentic. Grant’s (2007) 
recommendation is to bring architectural top-down views and motivational bottom-up views 
towards a “state of integrated regulation” (p. 408).  
 
A differentiated-integrated academic/scientist is one who feels competent and self-determined, yet 
able to contribute to the teaching and research of others, whilst feeling valued by and connected to 
the beneficiaries of these contributions. With this notion we look to Grant's (2007) additional work 
in “Give and take: Why helping others drives our success.” Here, he explains different modes of 
give and take and who benefits. Takers, for instance, often use other people solely for their own 
gain; whilst givers are the people who “act in the interests of others, such as by giving help, 
providing mentoring, sharing credit, or making connections” (Grant, 2013, p. 6). The downside is 
that if one gives too much, a person might feel taken advantage of, or used as a ‘doormat’. On the 
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other hand, Grant (2013) notes that just because one presents is a 'giver' it does not mean that the 
person is fully altruistic.   
 
Most professionals, including academics cannot and do not act purely as givers or takers, but try to 
preserve a balance. Those who preserve a balance between giving and getting are called 
“matchers”. Yet, even matchers shift from one style of reciprocity to another, depending on context. 
The important point here is that “givers, takers and matchers all can—and do – achieve success”; 
however, there is “something distinctive that happens when givers succeed: it spreads and 
cascades” (p. 12). In other words “when takers win, there is usually someone else who loses,” but 
“givers succeed in a way that creates a ripple effect, enhancing the success of people around them” 
(Grant, 2013, p. 12).   
 
When looking through the lense of “Give and Take” it becomes increasingly clear why quotas 
attached to affirmative action in academia, sometimes lead to unintended consequences for women. 
Etzkowitz et al. (2000) explain that the “implicit and sometimes explicit message” coming from 
male’s in the system, is that “if we weren’t being good guys, you [the females] wouldn’t be here’ 
(p. 228). It also illustrates how academic communities rarely operate as enriched relational 
architectures. Research training and mentoring has traditionally been based on “agentic motives” or 
“old-school reciprocity” where persons who ‘help’ within the system believe they should receive 
something significant in return (Grant, 2013, p. 4; see also Chen et al., 2001).  
 
The antedote to gender inequalty is to instigate equal opportunity policies at an institutional level, 
whilst at an individual level, inspire more give and take, so that men and women will agree together 
to change academia's relational architecture. This requires that we discuss and examine influence 
based on “dominance and prestige” and learn to recognize the “power of powerless 
communication” (Grant, 2013, p. 150). It is more necessary than ever to challenge assumptions 
about what makes a researcher or scientist authoritative, prestigious, and/or powerful, especially in 
times of scarcity and/or competition.  
 
Grant (2013) indicates that “dominance is a zero-sum game: the more power and authority [a 
person] has, the less [the other] has” (p. 151). The same can be said from a structural perspective. 
The more research funding one scientist or academic has, the less others might have. Universities, 
research institutions, and funders, need a new perspective on community giving, as well as 
individual givers. Persons need to have the willingness to “adopt a powerless communication style" 
that can lead to a more effect way of building prestige. The true giver is the leader and colleague 
who asks more questions, talks in ways that signal more vulnerability, and utlizes negotiation 
tactics that require more time to understand the other’s perspective (pp. 151-161). This type of giver 
characterises success as “an individual form of achievement” that leads to “lasting contributions to 
a broad range of people” (p. 297).  
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