What has ‘mothering work’ got to do with anything in Computing?  
Abstract 
Purpose
To examine the experiences of female academics who work in the discipline of Computing in either Further Education (FE) or Higher Education (HE) in the UK, a workplace, which stubbornly remains gender segregated.
Design

This is a feminist study, using Institutional Ethnography as a methodology, focusing on the problems and issues of people’s lives from their standpoint, and then broadening out to a wider social context.

Findings

New insights are offered into the nuanced ways in which gendered organisational cultures of the discipline of computing maintain gender inequality.  The dominant masculine technical discourse in these organisational settings does not work independently to serve and maintain inequality but interacts with a mothering discourse and the discourse of the good academic. 
Implications

We need to examine the interconnection between discourses, both ‘public’ and ‘private’, and how they ‘together’ work to maintain gender inequality. The study identified that powerful discourses, such as the mothering discourse, can determine the values given to specific work and determine who does that work in a given organisational setting. 
Originality and Contribution
This work is unique as it reports on the discipline of computing in ‘both’ FE and HE.  It identifies that women’s experiences of work in education can be dependent not only on the discipline of education in which they work, but also the institutional setting.  It demonstrates that we need to focus on ‘both’ the individual experience and the everyday institutional practise, both of which are  influenced by societal norms and values. 
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Introduction
Technology industries in the UK and many western societies have historically been dominated by men. After several years of government and industry-led approaches into issues of women’s under-representation and their limited access to scientific and technical institutions little has changed; women’s lack of participation in engineering and technology in both the private and public sector continues (Bagilhole, 2002; EOC, 2006; Faulkner, 2001; Hellawell, 2001; Henwood, 1996; Prosser, 2006; Wajcman, 2004; Wilkinson, 2001;).  
Historically there is a wealth of research about the culture and values of the Science, Engineering and Technologies industries (Clegg, 2001; Cockburn, 1983, 1985; Faulkner, 2001; Knights & Murray, 1994; Woodfield, 2000; Wajcman, 1991,1995;). These studies, encompass the structural and cultural influences of technology in our social world (Cockburn, 1983, 1985; Cowan, 1983; Faulkner and Arnold, 1985; Henwood et al., 2001; Rowland, 1985; Wajcman, 1991,1995) as well as new theories of post-modernity,  which focus on how individuals identify with technology (Harding, 1986; Corneliussen, 2003; Harraway, 1985;  Henwood et al., 2001). All of this previous work seeks to bring a greater understanding to ‘the ways in which technologies are mobilised to construct the meanings, identities and social relations that constitute everyday life’ (Henwood et al., 2001:26) and how our identities are formed and shaped within our social networks, in fields such as science and technology (Wajcman, 2004). 

Studies of gender and technology in the workplace have highlighted the sex-typing of technical skills and knowledge (Cockburn, 1983, 1985; Cockburn and Ormerod, 1993; Cowan, 1983; Faulkner, 2001)  and the high value afforded to technical skills above other skills in the work place (Woodfield, 2000). That men have had a greater success than women in claiming the importance of specific skills in relation to technology and what is defined as’ technical competence’ (Cockburn, 1983, 1985; Faulkner, 2001 2005; Wajcman, 1991). Suggesting that this has lead to women’s exclusion from  engineering and technical work and to societal views of women as ‘non-technical’ (Bagilhole, 2002:51). Accounts have emphasised the ‘masculinity’ of the technological artefact in relation to the acquisition of skills (Cockburn, 1983 Mackenzie and Wajcman, 1985 Wajcman, 1991) and how social organisation can influence the ‘gendering of technologies’ (Faulkner 2001:6). Clegg, (2001) concludes that for males, ‘computers, like cars and other forms of hardware, constitute a naturalised part of [their] male heterosexual identity’ (p.314).
Historically and still today, researchers hold a belief that issues of masculinity and technology are related to masculinity and power in organisations (Bagilhole, 2002; Faulkner, 2001, 2005; Henwood, 1993, 1996, 1998, 1999; Wajcman,1991; Woodfield, 2000).  Institutions have been shown to be powerful in supporting and directing technology in society,  and this is linked ‘symbolically by themes of control and domination’ (Faulkner, 2001:5). This means that it is then important to attempt to understand everyday institutional practice in order to uncover power relations embedded in organisation, and, in particular look closely at relationships between men and women in the workforce to learn more about the reasons for gender segregation (Bagilhole, 2002; Cockburn, 1983,1985; Cockburn and Ormord, 1993; Gherardi and Poggio, 2007; Kanter, 1977; Knights and Richards, 2003; Smith, 2002; Woodfield, 2000). To contribute to this body of existing research this study  looks at the role of the institutional practices of FE and HE, to determine how gender is embedded in the everyday way in which institutions in each sector ‘do’ computing. This work takes into account issues related to identity and subjectivity, by focusing on women’s ‘experience’ of technology, seeking to understand ‘the ways in which technologies are mobilised to construct the meanings, identities and social relations that constitute everyday life’ (Henwood et al., 2001:26).Whilst recognising that women are a diverse group, that not all women experience gender or inequalities in the same way, nor do they all experience technology in the same way (Adam and Richardson, 2001; Bagilhole, 2002; Faulkner, 2001; Henwood, 1998; Henwood et al., 2001; Knights and Richards, 2003; Trauth, 2002),
The Organisation of this paper

The work begins by introducing the specific context of the study, moving forward to discuss the methodological standpoint and the research design. The findings of the empirical work are discussed within this framework using examples from the narratives. Finally some recommendations are made for policy and practise and suggestions where further research could be taken.
Context 
Further Education (FE) and Higher Education (HE) in England, are the main providers for the post-compulsory education in the UK. Both FE and HE have their own ‘unique identities’ (Parry, 2006:6), or what Young (2006:3) refers to as the ‘identity-forming functions’ of each. These functions are not purely about the differences between what each institution ‘does’ and ‘is’, but what gives each its highly individual and ideological identity to learners and teachers. As will be identified each sector’s uniqueness influences the everyday working relationships and practices that the women in this study experience. 

FE provides education for round 4.6 million adults over the age of 19  each year (DfES, 2006); its roots are in providing technical and vocational training. FE is the largest education provider in the UK, offering the majority of education for the over 16s and mature students. The term ‘further’ refers to the educational provision for those who have reached the school leaving age (Young, 2006) Traditionally, FE has offered a second chance to students who have reached the school leaving age and who have fallen outside the middle-class progression from school to university (Parry, 2006; Whitehead, 2001). Traditionally males dominated the student population in FE. Currently around 59% of students studying in FE are female (EOC 2006:8), although only 13% of students are female in gender-segregated areas such engineering, technology and manufacturing (ibid.). 
The term ‘higher’ in HE refers to educational provision that takes students from  secondary school provision, which can include FE, to an education leading to a qualification which is a degree or post-graduate degree (Young, 2006). English universities do not today fit into any neat categories. Several of those founded in the 19th and 20th centuries still exist, sometimes called ‘red brick’; others may today be part of a university group such as the elitist Russell group. Some have merged with the former polytechnics during the period of the FHE Act of 1992. Access to British universities has increased dramatically over recent years, and women have been the main beneficiaries with their participation rate at around 55% (EOC, 2006). The inclusion of new subjects being taught at degree level, such as teacher training, nursing and other occupations traditionally held by females, has attracted more females to university education, although their participation in gender-segregated disciplines such as computing and engineering is much lower, currently around 19% and 14% respectively (EOC, 2006:7). 

Gender inequality is prevalent in both pay and conditions across FE and HE; this is despite the introduction of equal opportunities policies. Historically males have dominated the FE workforce. In HE academic staff numbers are dominated by males, and as in FE a large proportion of female academics reside in less secure part-time positions. The EOC (2006:19) recently reported that overall the gender pay gap in full-time work in HE is currently around 11.5% (ibid.:19). Gender segregation in FE and HE is horizontal as well as vertical and is most prevalent in the science, engineering and computing disciplines in both sectors. Men have traditionally, and still do, dominate the pure and applied science fields; computing as a relatively new discipline fits neatly into the existing gendered systems of science and engineering in the education sector in which women have continued to be under-represented. Throughout the UK education system computing is positioned alongside science and mathematics. Some suggest that this is not by chance, and that many of the early hobbyists who used computers came from the science and mathematics disciplines became today’s science and technology teachers, lecturers and academics (Clegg, 2001; Wajcman, 1991). Computing fits very well into existing gendered systems of science and engineering in both the workplace and within educational institutions. The use and control of computers and other technological equipment in any given workplace has historically been shown to signify a highly masculinised discourse (Collinson and Hearn, 1996; Knights and Murray, 1994).  

Therefore the Computing discipline, has developed as a ‘distinctly masculine activity’,   wherein men have dominated in numbers, and come to define what is considered to be the values and norms of the discipline (Knight and Richards, 2003:225). Research has identified that the cultural stereotype of the sciences is associated with being tough, hard, rational, impersonal and competitive (Faulkner, 2005; Harding, 1986). It has been argued that men’s gender identity and the nature of the science discipline serve to reinforce each other (Harding, 1986); that scientific knowledge in the computing discipline is privileged as masculine, and that this reproduces and continues the gender segregation (Knights and Murray, 1994; Harding, 1986, 1991; Hughes 1997, 2000, 2001). 

Some identify computing as a ‘hard’ discipline, versus the ‘soft’ character of the humanities discipline (Knights and Richards, 2003; Faulkner, 2005). This influences the nature of teaching, style of research and prevailing attitudes within the disciplines (Deem, 2003; Harding, 1986, 1991; Hughes, 2001). The categories of ‘soft’ or ‘hard’ are not neutral constructions; the meanings are said to determine and predefine what is considered to count as competence in the discipline (Knights and Richard, 2003). This leads to the privileging of technical skills and knowledge, and the rational, quantitative approach to pedagogy and research, which in turn reproduces and legitimises gender segregation (Faulkner, 2005; Harding, 1986, 1991; Hughes, 2001). Serving to undermine and marginalise those who do not uphold those ‘technical’ values or choose something different (Faulkner, 2005; Harding 1986, 1991; Hughes 2001). 
What is evident from this discussion is that a great body of this valuable research was produced in the 80’s and 90’s, more recently this work has not been so profuse.   The most recent literature about women in FE & HE does not focus on the science disciplines. In FE a body of work in the 90’s focused on the management culture of the sector and the impact of working conditions. There has traditionally been little research on the FE sector as a whole, due to its main function being to teach, and not research. Most recent research in FE and HE pays little or no attention to the experience of those working in the discipline of computing. This work, seeks to address this issue.   
Methodological Standpoint and Research Design
This is a feminist study which, takes a critical-interpretive approach (Alvesson and Billing, 1997). The author makes interpretations and critically reflects on the narratives (Alvesson and Billing, 1997) from a standpoint as both a feminist and a woman who also has worked in computing. Life history methods were used to elicit the story from the participants, and as a tool to relate critical moments to certain periods of the participants’ academic lives.  Institutional ethnography (Griffith and Smith, 2005; Smith, 2002) was used as a framework for the research design. Smith (2002) defines institutional ethnography as a distinct ‘sociology’ where the central project is one of inquiry (p.19). Institutional ethnography begins by focusing on the problems and issues of people’s lives from their standpoint. Then the institutional ethnography investigation broadens and links the findings of a given study to the wider social context. This study examines the dominant discourses of FE and HE, but then moves into our wider social world to locate the origin of these discourses in an effort to determine what might have influenced, or continues to influence the concept ideologies, beliefs and traditions of a particular social sphere, in this case the discipline of computing.
Ethnography is particularly suited to research taking a critical-interpretive perspective; this is because it seeks to gain a greater understanding of ‘limited empirical phenomena’ (Alvesson and Billing, 1997:47). An interpretative approach uses qualitative methods to ‘capture images, ideas and understandings as well as the more subtle practices’ of the site (ibid.). The aim is to search for a deep understanding of the everyday experiences of the subjects. 
Gender in this study has been taken as the social process and activities within which we perform and or act out gender in our lives as organised around our biological difference. This work recognises that identity and subjectivity are constantly in flux, contingent, interchangeable and shifting as we engage in relations in our social world.  This position is informed by Foucault (1982), wherein exploration of the self takes place in the ‘space of a coherent identity’ (McNay, 1992:135), unlike some post-modern lines of thought, where ‘identity is in a permanent state of dissolution’ (McNay, 1992:134). In this way individuals are understood to be discursively produced and reproduced in their social interactions between culturally produced and often contradictory subjects and subject positions. 

Throughout the research process,  the author, as a woman who works in computing   draws on an ‘epistemology of insiderness’ in recognition that she, as the researcher, is also ‘in the world’ of those researched (Reinharz, 1992:260).  Therefore arguments and findings are situated in the authors own cultural and political frames of reference, whilst also giving voice to the other women in the study. 

The findings report on the narratives of a group of 12  women who work in the discipline of computing in FE or HE in the UK. The study was completed in 2008. The aim of this work was to discover how the dominant discourses of the discipline of computing influence the experience and everyday work within the cultural norms and values of the discipline of computing. 

The participant’s narratives may not be immediately referential of their lives, but perhaps, as Scott (1998) suggests, are a retrospective account of critical moments and experiences as they journeyed as student, teacher and researcher. This is then an interpretation of their accounts as they are examined  intellectually. 
Method

Each participant was interviewed for between two and four hours, there was further contact to clarify issues and statements made. The interviews were largely unstructured and open-ended. The interviews took a form of life history. Sometimes referred to as ‘developmental interviewing’ (May, 2001:139), it provided a way to moving chronologically through a person’s experiences and critical moments. An event or critical moment can give an insight into the person or situation, which can be extremely important, as they can typify a particular feature of an individual’s experience (Cohen et al. 2001). Institutional Ethnography is about is how the particular experiences of a group can be reflected into what Smith (2002) refers to as a ‘generalised forms of the institutional order’ (p.25). 
The data from the participants constructions of their ‘life-histories’ became an elaborate CV, in which they strayed from the workplace to the wider context of their lives at key points, depending on the individual’s life course. This allowed the focus to move from the ‘particular’ to the ‘general’; an aim of Institutional Ethnography (Smith, 2002:24).  Key themes were identified from the narratives which became the focus of the analysis and then the discussion. Smith (2002) argues the whole process of Institutional Ethnography is not about ‘coding data’; it is much more about bringing together the themes and commonalities in the experience of everyday work. 

At the time of the interviews, the participants’ ages ranged from 34 to 56, with the majority over 40 years old. The participants are white, all but one had children. The ages of the participants’ children ranged from nine to mid-thirties. All of the participants have first degrees in a science subject, computing or information technology. Their life histories vary: some studied for their degrees at the age of 18 whilst others turned to education as mature students, after giving birth to their children. Several have doctorates and two have senior positions. The real names of the  participants are not identified to  protected their anonymity.
Table 6.1 Details of Participants at the Time the Research was Undertaken

	Name
	Age
	Institution Type
	Time in Computing –related work (approximately)
	Position
	Has Worked in both FE and HE
	Has Worked in the Computing Industry
	Mothers

	Amanda
	48
	Pre-1992
	30 years
	Professor
	X
	
	X

	Chloe
	40
	Post- 1992
	4 years
	Researcher
	
	
	X

	Deborah
	56
	FE
	32 years
	Middle manager
	
	X
	X

	Hannah
	47
	Pre-1992
	18 years
	Senior Lecturer
	X
	
	X

	Judy
	38
	Post-1992
	4 years
	Researcher
	
	
	X

	Katherine
	34
	Post-1992
	12 years
	Senior Lecturer
	X
	
	

	Laura
	44
	FE
	25 years
	Lecturer
	
	X
	X

	Madeleine
	50
	FE
	25 years
	Middle Manager
	
	X
	X

	Marie
	38
	FE
	5 years
	Lecturer
	
	
	X

	Paula
	58
	Post-1992
	35 years
	Senior Lecturer
	X
	X
	X

	Sandra
	49
	Post-1992
	8 years
	Senior Lecturer
	X
	
	X


Findings and Discussion

The technical discourse, not surprisingly was one of the most dominant and influential discourses of computing in both FE and HE, the way in which it manifested was different according to the educational setting. In FE programming skills were viewed by some participants as essential skills in computing, and in some cases considered to be ‘special’ and afforded a high value. This is not surprising as such skills enables the participants to join  the dominant discourse of their discipline.  Several of the participants positioned themselves as being technical, but they did not all attribute the same value to technical work; Deborah, Madeleine and Paula felt that programming is an essential skill for those working in computing,  others, did not place a high that value on the skill, such as Laura who stated that ‘you can teach monkeys to programme’. Several   found  themselves deliberately excluded from technical work both in their student experience, and in the workplace, as this extract from Laura’s narrative demonstrates. First she reflects on her experience of learning programming skills at university:
Other people [lecturers] know but choose not to share [their knowledge]. If you’ve got step 1, 2, 3, you can easily get to 4. But if you only get step 1 and step 3 and nobody’s told you that you’re even missing step 2 [deliberately] then you’re confused……., I found that part of the confusion was deliberate.
Secondly about her work as a lecturer:
If something happens to your computer at work and it goes wrong, they [the men] don’t tell you why it went wrong…They choose to keep it secret, because if you knew, you’d be able to do it and they wouldn’t be able to feel powerful. 
 (Laura, FE)

It has long since been shown that to mystify ‘skills’ is a way to maintain closure or exclusion to a particular skill or occupation (Witz, 1986 in Collinson and Hearn, 1996:9) as is evident here. Several working in FE stated that their colleagues were the first to claim the teaching of the technical units leaving them the work which was considered less technical, what male colleagues referred to as the ‘wishy washy’ work of computing.  I suggest this happened as their male colleagues in FE, hold a belief that that the work related to technical work is of a higher value than other work in computing and as such they ensured they claim this important work for themselves. 
At other times participants were ridiculed for small technical errors.

If I made some mistakes..... I’d corrupted a floppy…..or there was a virus or something like that. I don’t know how I got the blame for it....It went on for years about any small thing.
(Laura, FE)
It is evident from this discussion that a  discourse of male supremacy in technical work is maintained and reinforced by everyday attitudes and working practices of the discipline, confirming well established views that women working in a dominantly masculine environment can be ‘automatically regarded as un-skilled’ (Collinson and Hearn, 1996:9). In this study though technical work is also a feminine endeavour and is not exclusive to the males, as all of these women are highly educated technologists.
Clegg (2001) argues that if we want to understand the discourses around technical work and technical skills, we have to view computing as a ‘concrete science’ (pg 310). Computing, she claims is not just about the theoretical issues, it is about the actual doing of computing, as in perhaps the case of specific skills such as programming as we can identify in the extracts above from FE. Clegg (2001) suggests, theoretical, technical knowledge and technical skills become interdependent on each other in discussions about computing. 

A look at the findings of those working in HE enables us unravel Clegg’s claim.  In HE to the technical discourse came to the fore, but it worked in different ways. Several found that their research was undervalued, not for reasons of capability or output, but because, as others have identified (Knights and Richards, 2003), it did not to fit the prevailing mainstream ‘technical’, rational, quantitative research paradigm that their male colleagues value, which they found can be fiercely guarded and protected (ibid). Several found themselves undermined, bullied and undervalued in matters relating to their academic work and matters relating to research. 
Amanda and Hannah reported several confrontations regarding the nature of their research. Both stating  that the technical ‘hard’ research and the teaching of technical subjects were valued considerably more than the ‘soft’ social science research in their computing departments.
There’s definitely a lot of old fashioned, ‘blokiness’, which is critical.

It’s very hard to put your finger on it…The technical stuff is in the hands of the men, and that’s the real stuff, and so on…They are protecting some kind of, they’re very protective of their own status as researchers [Amanda HE]. 
In Katherine’s case her ‘technical’ research was so highly valued that she had been coerced to allow others to be put their names on her papers as ‘ co-authors’ of her research. These individuals had not contributed to her papers. This was presumably to assure a good result in the RAE for the department; however, to-date this has not been reciprocated. 
This discussion provides evidence that in both sectors the computing discipline functions around the technical discourse, which I suggest supports a division of the workforce into ‘expert’ and non-’expert’ . In FE and HE this works in different ways. In FE technical skills and the actual doing of computing – the teaching of technical skills are given priority,  in HE it is about the theory of technical knowledge which is given priority above other knowledge in matters related to research. 
I suggest that the computing discipline in both sectors functions as a  ‘technocratic organisation’ (Collinson and Hearn, 1996:68), in which a form of patriarchal power (Collinson and Hearn, 1996) excludes or controls the technical skills and knowledge and the way in which this is done reflects masculine values (Knights and Richards, 2003). Whilst some participants have negotiated a position within the technical discourse,  for others the dominant technical discourse in the computing departments in both FE and HE works to exclude them from what might be considered the ‘real’ work of computing – the ‘technical work’.  
These findings will be of know surprise to the reader, who may be currently working in computing, however in Western societies technology is pervasive in work and in play for women and men, so it begs the question why and how does the discipline still maintain so many of the masculine values identified above.  This study found that the technical discourse does not work alone, it works alongside other discourses, which together serve to reinforce our gendered notions of what we expect of women and men in the workplace.
A discourse around mothering and caring was evident in all of the narratives in this study.  ‘Mothering’ and ‘caring’ work  influenced careers and workplace experiences and worked alongside the technical discourses in the computing discipline. In this study mothering and caring work, as others have identified  was not limited to work in the home (Acker and Armenti, 2004; Delamont, 2001; Leonard and Malina, 1994; O’Brien, 2007; Radden, 2000). For all the participants, biological mothers or not, their sense of mothering was strong in their caring work in the workplace with tutorial responsibilities, looking after the emotional welfare of students etc.; and their roles as mothers.  
As an academic, there can be practical difficulties related to being a mother, such as the timings of meetings after school hours, the attendance of courses and conferences, particularly where the majority of staff may not have caring responsibilities as in a male dominated environment such as computing. The burden of full-time work, and what Good (2000) describes as the ‘second’ shift’ (p.252) in the home can impact  on both my personal and professional life.

Mothering work was not exclusive to the home for those in the study; knocks on the door from students needing some care and advice on both personal and academic issues were common to all of the participants. Several felt that the role of ‘mothering’ in the workplace had crept up on them and was avoided by male colleagues and as reported by Marie   “ they [the men] just shut themselves off from it”. 
This caused conflict, Marie, an FE lecturer, is a single parent and has a 13-year-old teenage daughter. She found it difficult, both in a practical and emotional sense, to care for her child and work full-time as a lecturer. She identified that she and other female members of staff who were also mothers had paid a high price for working so hard. She thought that two females who had recently resigned in her department had done so, not only because of their workload, but also because of the sacrifices and guilt they felt in relation to their roles as mothers. In this short excerpt, Marie discusses her ‘guilt’ as her private and public mothering conflict:

So you’ve not only got what’s going on here, and you’ve tied yourself in with the students here emotionally; but you’ve also got this side that you just can’t quite forget about at home…And you feel guilty as well…And it’s when things come back at you, like your child says, ‘you don’t spend enough time with me, you’re always with your students!’ …………..it is emotionally draining. (Marie, FE) 

The pressure of academic work and mothering work was not exclusive biological mothers in this study. Katherine is married, but is not a mother. She holds a belief that her male colleagues have an easier passage in academia than herself, not only because she takes a greater burden of nurturing and tutoring the students than her male colleagues, but because, unlike her ‘they have the support of their wives’. 
Amanda, a professor and senior manager in HE, talked about breast feeding babies at conferences, meeting her husband at train stations to swap over the childcare and clock watching as time ticked on towards the end of the after school club and towards the time she had to pick up her children.  Today, her children are teenagers, but still some problems persist.
Yes, I think it’s now quite clear that my days can be quite long, and that’s a bit of a problem at home. Everyone has to get themselves out of the house. The 13 year old, she has to get herself out of the house. I suppose she ‘does’ go to school; I don’t know (laughs)……….. I just couldn’t of done it (meaning in her senior role now)...….if they’d been younger, I would have been killed by this. Or if they’d been younger and there’d been any problems at school, say, I couldn’t have coped. (Amanda, HE)
She discussed how she had covered up her mothering on her CV. Although she had time off during her two pregnancies, this had been brief. She also said that despite her own achievements, she did not encourage her female colleagues to apply for promotion whilst they have young children, as she believed it held many problems.
She was not alone in this, others reported they had decided not to apply for a senior position whilst they had young children. Laura  a single parent with two primary school children said “I did not go for a ‘management’ position, I knew I couldn’t do it with two children”.  She talked about how she had ‘witnessed the difficult job of management’ in FE, and said that in her view that meant you had to ‘sacrifice’ family life to succeed in the role.

For several, the caring work carried out in relation to their own children is part of their gendered identities as mothers and I suggest is influenced by societal expectations of women (O’Brien, 2007). The mothering of their children takes priority in their lives, and impacts on them both professionally and privately.  I suggest they may take on the mantra of ‘selfless mother’ both in the home and in the workplace (Radden, 2002: 386), this is evident when Marie both discuss that they believe they are ‘expected’ to take the burden or what is referred to as the ‘donkeywork’ of caring for their children (O’Brien, 2007:160). 
Their private mothering it is not just about the children’s physical needs, but also,  about the children’s emotional well-being and their happiness. We can see the conflict in Marie’s’ story of her guilt at needing to care for her students ‘and’ her child. With Marie and Amanda, there is a feeling of perhaps never quite measuring up to the moral imperative of the ‘good mother’ (Radden, 2002:387) as they struggle to manage the practicalities of childcare alongside their posts. Consequently, some are constantly juggling and not surprisingly suffer from maternal guilt and inequality, both in the home and the workplace, as they take the majority of the caring work. Marie and Amanda  reports of being ‘exhausted’ and ‘weary’,  are not unusual in ‘trying to keep up high academic standards and care for children’ (Acker and Armenti, 2004:12). The pleasure and problems of motherhood are hidden in their professional work as other studies have determined,  (Acker and Armenti, 2004) . The burden for some is great,  whether they work in FE or HE. This study demonstrates that,  it is still the case that ‘being a mother in academic life is a predominantly silent experience’ (Acker and Armenti, 2004:11). 

Several found, as others have identified that as a woman in academia they are expected to take the burden of caring work required in her department,  (Acker and Armenti, 2004; Deem, 2003; Delamont, 2001; Leonard and Malina, 1994; Probert, 2005; Radden, 2002). As both Delamont (2001) and O’Brien (2007) suggest, in these cases if may be that they feel a moral imperative to care (p.171). Perceiving that their male colleagues do not have the same burden at work, nor do they experience the guilt and conflict between meeting the demands of both their private and public mothering.
I suggest that not only do societal expectations keep men ‘free’ of this role; also that the participants sense of ‘caring’ means they ‘take’ the role of ‘public mothering’ too readily in the workplace. Acker and Armenti (2004:4) refer to this as the ‘old norms’ or ‘marriage plot’, the traditional idea that women’s work is domestic, in the home and with the family. They argue that although today women can achieve in the public world, the gendered roles that some of us perform today are still likely to be influenced or likely to linger; some are likely to have internalised ‘this particular story’ of the marriage plot (ibid.). 

Therefore the boundary of motherhood is blurred for the participants in this study,  cast by others or by themselves as mothers and thus carers,  leads them to take the burden of the practical and emotional work of caring in the workplace, causing conflict between the  mothering discourses in their public and private lives (Acker and Armenti, 2004). It is evident that wider societal expectations that women take the burden of caring (Acker and Armenti, 2004; Delamont, 2001; O’Brien, 2007) may have been deeply internalised not just by the participants, whether biological mothers or not, but also by their male colleagues. 
As it is commonplace as Amanda and others reported to cover up ‘mothering’ in CVs, it leads to a conclusion that the notions of ‘mothers caring’ are ‘rendered invisible’ (O’Brien, 2007;162) by themselves and their colleagues in these educational settings. The consequence of this is that emotional work takes up a great deal of their academic workload especially in FE, leaving their male colleagues to do the technical work, the work which I have established is considered within the dominant technical discourse to be the ‘real’ work of computing.
In HE the mothering discourse also serves to exclude women in other ways as it clashes with the masculine model or the academic discourse of the ‘good academic’ (Radden, 2002:387), which attaches little value to ‘mothering’, both privately and publicly (ibid).  The discourse of the ‘good academic’ denotes that they should devote much of their time both publicly and privately to university work, especially to research (David et al., 1996; Good, 2000; Radden, 2002). In this study this caused  participants conflict as are overburdened with caring work in the workplace, leaving little time for research and their careers.
As has been identified in other studies of women who work in UK society, the women in this study carry the emotional burden of mothering, both privately and publicly (Bagilhole, 2002; Grint, 2005; Prosser, 2006; Radden, 2002). So much so that some of the mothers in this study sought to cover up their private mothering work.  It is evident that some participants and some of their colleagues may hold ‘deeply internalised gender ideologies’, which determine what is expected of them as women and  ‘mothers’ (O’Brien, 2007:159). It is evident from the narratives in this study that they work within dominant discourses that equates women’s and mothers’ identities with love and care, so to care for their own children and the students they teach is considered important work by the participants, but importantly assumed by partners and colleagues. Some in this study declared that they had to be ‘Superwomen’ to meet the constant challenge of demanding careers and caring work. This is not unusual, which is aptly demonstrated by the quote below:

Middle-class educated women are now subject to a new, oppressive ideology about mother-hood – the ‘super mother’ – whereby they are supposed to excel in their careers and simultaneously fulfil all the demands of full-time exclusive mothering, without sacrificing the demands of either role. (Edwards and Wajcman, 2005:51)

The reality from this study is that whilst mothering and caring work remains invisible, the current situation will persist , male colleagues will be free to grab the technical work in FE and concentrate on being the good academic in HE. 

Conclusion - The Discourses of  Computing
The technical discourse is the most dominant discourse in computing in both FE and HE in this study.  Clegg’s description of computing as a ‘concrete science’ (Clegg, 2001:310), in which computing is not just about theoretical issues, but also is about the actual ‘doing’ of computing, as in the case of specific skills such as programming has been helpful in this study.  The technical discourse was the most dominant and manifested itself in different ways according to sector. In FE, it determined the high value afforded to technology skills and ability. In HE, technical knowledge was privileged over other forms of knowledge. Technical skills and knowledge are predominately associated with masculinity (Clegg, 2001; Collinson and Hearn, 1996; Faulkner, 2005; Knights and Murray, 1994) but in this study, several of the women participants positioned themselves in the technical discourse. However they did not all get to use their skills as the technical discourse does not work alone, but works alongside a mothering discourse.  This discourse led to the participants reporting they took an unequal sharing of the caring work in their workplace. As male colleagues shunned this caring work the consequence was that it left them to claim the technical work, without the extra burden of emotional work with students.
The discourse of the ‘good academic’ works with the technical discourse in HE and works to determine what values are attributed to particular work carried out in the discipline. For those who are mothers and have what’s been defined as a ‘second-shift’ to carry out at home (Good, 2000:252), the material reality of this definition is that they cannot, and perhaps would not want to, devote ‘most’ of their time to academic work. They struggle, as others have found, with the expectation that as good academics they should give all their time and energy to university work in the workplace and at home (David et al., 1996; Good, 2000). This not only impinges on career prospects, but also aspirations and practical considerations. In this study you do not have to have children to experience the public mothering discourse as a women in academia. 

This study demonstrates that the dominant discourses of computing work together with long-standing gendered notions in British society regarding what is suitable as women or men’s work and who is expected to do the caring work. They work with gendered notions surrounding technical work. This I suggest protects the technical discourse and other dominant discourses of the discipline, which I have identified, serve to maintain inequality.
Previous to this study work has focused on issues regarding the social shaping of technology ‘or’ has placed an emphasis on the individual experience of those working in the field with technology. This study has identified that neither approach is sufficient, as exemplified in this work, we need to focus on how other social discourses work alongside the technical discourses  to reinforce inequality in male dominated spheres. 
There are a number of practical suggestions, which follow, however I would suggest it is the informal mechanisms we need to focus on further to bring a greater understanding to different organisational settings. We need to challenge assumptions about women and men’s work. At a macro level, I  suggest that the Research Assessment Exercise, which is currently under review, should consider ways in which to overcome the way in which it currently penalises those who take a career break, usually female academics  during the period of assessment. At the institutional level I suggest as a starting place the following should be policy
· Workloads models to avoid gender bias in who does what.
· attach equal value to all areas of work in computing.
· Embed flexible working, which encourages family friendly employment practice for both women and men. This would raise the value of private caring work.
· A policy, which incorporates a gender balance on interview panels.

· Practices that ensure that equality policies are in place to ensure that all staff reach their potential irrespective of gender.
In future work we need to examine and better understand how discourses other than the technical discourse bring about inequality in male dominated spaces. I suggest we should move to understand how men experience technology and what part that has to play. This was a relatively small study, so a larger sample may present and even clearer picture of the everyday experiences of women who work in technical work.   The methodology of this study could be applied to a different institutional setting with an aid to unravelling other dominant discourses that influence the norms and values of a given organisational setting
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