
Females in Technology Education: The results of an ethno-
graphic social-constructionist study in secondary schools. 

 
Abstract 
This paper will present some of the results of a study undertaken in selected senior 

secondary schools in Queensland, Australia. The study examined the factors that 
encouraged and facilitated female student’s participation and engagement in design and 
technology learning activities in technology education classrooms. Research on boys and 
masculinity has indicated that the social norms which have persisted over decades have 
not changed in relation to feminist views of teachers nor have the pushes for 
transformative approaches to gender in schools made a difference to practice (Keddie & 
Mills, 2007). The questions asked what factors have influenced female student’s choices 
to take the subject? This explored effective classrooms, good practice, technology, 
gender and language and examined the socio-cultural approaches to learning that enable 
females to engage in technology education, as part of the STEM movement, in the 21st 
century. The second question examined how teaching and learning was conducted and 
approached in the technology classrooms which were examined. The final question asked 
what values were addressed in the teaching and learning in specific contexts of 
technology education for classes (Pavlova, 2009). 

The study adopted an ethnographic social-constructionist stance which suggests that we 
acquire knowledge via the environment and gender relations that are socially 
constructed. The research used a qualitative case study methodology guided by a socio-
cultural framework.  

One of the recommendations was the need to build pedagogical ecologies for technology 
education based on an awareness of learning styles and values that are unique to 
females’ ways of learning. Student backgrounds in terms of socio-economic experiences 
influence what female students choose to study within school settings. Life experiences 
and vocational aspirations of students contribute to student’s study plans and their 
engagement in the learning area as they shape the 21st Century skills.  

 
Key words: Gender, technology education, ecology of learning, education, curriculum, 

participation.  
 
 
Introduction 
This paper will focus on one recommendation from a doctoral research study undertaken in 

selected senior secondary schools in Queensland, Australia. The study examined the 
factors that encouraged and facilitated female student’s participation and engagement in 
design and technology learning activities in technology education classrooms.  

 
The research questions 
Research on boys and masculinity has indicated that the social norms which have persisted 

over decades have not changed in relation to feminist views of teachers nor have the 
pushes for transformative approaches to gender in schools made a difference to practice 
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(Keddie & Mills, 2007). The research study was conducted using three research questions. 
The questions were; what factors have influenced female student’s choices to take 
technology education classes as part of their senior school pathway? This question 
explored effective classrooms, good practice, technology, gender and language. These 
were regarded as the socio-cultural approaches to learning that enable females to 
engage in technology education, as part of the STEM (Science, Technology, Engineering 
and Mathematics) movement.  

 
The second question examined how teaching and learning was conducted and approached 

in the technology classrooms in the study. The study investigated Year 11 classes in three 
schools. In doing so the ecology of learning environment, the context of the learning and 
social interactions were analysed and triangulated from staff, student and administrators 
perspectives. 

 
The final question asked what values are addressed in the teaching and learning in specific 

contexts of technology education for those classes. This aspect examined the 
multifaceted interpretation of values and analysed the engagement of youth and the 
teaching staff with the concepts of values. This aspect drew on Pavlova’s (2009) research 
of teaching and values. No study such as this had been completed in Australian schools 
prior to this research. 

 
            One recommendation from the research study was the need to build pedagogical 

ecologies for technology education. It is suggested that these learning ecologies are 
based on an awareness of learning styles and values that are unique to females’ ways of 
learning (Knopke, 2015). Student backgrounds in terms of socio-economic experiences 
influence what female students choose to study within school settings. Life experiences 
and the vocational aspirations of students contribute to student’s study plans. In turn 
their engagement in the learning area shapes what skills the students will develop which 
in turn shape their contribution to 21st Century skills. This paper will focus on this 
recommendation with respect to changing learning ecologies that will encourage more 
female participation. 

 
Literature from Dakers and Dow (2009), Banks (2009), Murphy (2007), Weber and Custer 

(2005) note the importance of gender inclusion and a pedagogy which would cater to 
female learners in technology education. The last three decades has shown that too few 
a females have engaged in technology education despite the efforts of national education 
systems to implement programs for female participants. The research of Zuga (1996) 
concluded that females studying technology was important not just for the curriculum 
but for the value of the area itself. Lewis (1999) argued for further research to be 
undertaken.      Williams and Williams (1996), Petrina (2007) and Zuga (1997) found that 
the majority of research was about curriculum and little was about the gender, cognitive 
or cultural backgrounds of learning and teaching and learning in technology education. 
There was little research on students and teachers and the effectiveness of technology 
education (Petrina 1998, Zuga 1997). Martin and Ritz (2012) concluded that there was a 
need to address the issue of the low representation of females and minorities within the 
profession.  

 
The UNESCO (2012) debates on gender parity at a school level set the context for this study. 

The feminist writings of Spender (1985), Rothschild (1983), Wajcman (2004), Talbot 
(2010) and Hill, Corbett and Rose (2010) have influenced the perspective behind this 
investigation. The empirical nature of their research laid the groundwork for this study. In 
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Australia, the publication of the first National Action Plan for the Education of Girls 1993- 
1997 is noted by Yates (1997) as emphasising the social construction of gender from the 
early years of school through an alignment that was to both syllabus and pedagogy. This 
movement did not sustain itself and was overtaken by a concern for boys in the equity 
debate. The focus had again turned from girls to programs such as the Boys Lighthouse 
Schools (Australian Government, 2003) and Success for Boys (Alloway & Dalley-Trim, 
2006). A decade into the new millennium, concern for gender justice has been revised in 
Australia. Writers such as Connell, Fawcett and Meagher (2009) claim that neo liberal 
economic rationalism has shifted the focus of schooling to the “production of future 
workers”.  Concerns about academic outcomes, client choice, and competition have 
further sidelined issues of social justice and pedagogy. Public culture and education 
reforms have come to reflect the dominant state ideology with equity being underpinned 
by mere rhetoric of democratisation (Blackmore, 2011). Ollis (2011) agrues that these 
practices have become embedded in our schools through lack of guidance and policy. 

 
Siemens (2006) defines learning ecologies that promote learning in technology 

environments to contain seven elements for knowledge sharing. These elements are: 
flexibility, a tool-rich environment, consistency of practice and time, trust, simplicity 
decentralisation of learning and a high tolerance for experimentation and failure. 
Learning ecologies, to Brown (2000) are dynamic, living states. It is a social concept, a 
practice that is the social construction of reality which stems from humans as social 
beings acting on their interpretation and knowledge of reality. Learning ecologies can be 
further analysed as knowledge ecologies: open systems, that are both dynamic and 
interdependent, diverse, partially self-organising, adaptive and fragile (Brown, Collins & 
Duguid, 1989). A learning ecology is then a collection of overlapping communities of 
interest, cross pollinating with each other, and constantly evolving somewhat analogous 
to ecosystems such as rituals, response groups, individual class contexts and niches which 
are managed through the dependant role of members. 

 
Gender as a term is a construct, not created by nature as a result of biology but rather 

created by and contingent on social and historical processes (Odenziel, 2003, Stanley, 
1993). It is the bringing together of these concepts which can alter practices for female 
technology students relative to both curriculum and pedagogy in schools. 

 
The following examines the methodology, and the results of the study. The paper concludes 

with a discussion on the outcomes that may heighten and encourage more females to 
participate in technology education. 

 
 
Methodology 
The study adopted an ethnographic social-constructionist stance which suggests that we 

acquire knowledge via the environment and gender relations that are socially 
constructed. The research used a qualitative case study methodology guided by a socio-
cultural framework. Three case studies were undertaken.  

 
The ethnographic method was used in the case studies to unpack learning and technology 

approaches within technology education classrooms. The goal in using an ethnographic 
case study was to give voice to the females who were part of the study in terms of why 
they choose to participate. Belenky, Clinchy Goldberger & Tarule (1986) spoke of the 
silence of women and the need to listen to the voices of constructivist women in order to 
alter the social landscape. The case study format is foremost in that it provides a 
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bounded study for each of the sites that were part of the study. Hoepfl (1997) in 
examining research paradigms focussing on the use of qualitative methodology argues 
for the responsible implementation of the research and a plausible connection between 
the observations and the conclusions drawn. 

 
           The qualitative investigative case study aimed to explore the factors which encourage 

and facilitate a greater participation of females in the area of technology education. The 
research was reported as separate case studies across three sites. The study was 
conducted as a case study, as outlined by Pole and Morrison (2003) and Campoy (2005).  

 
The schools selected were those teaching senior secondary Technology/ Engineering Studies 

as a Queensland Studies Authority (QSA) registered subject. The specific schools selected 
had class sizes of 10 or more students and all had females as members of the classes. 
Students may elect, as part of their senior studies course, to join a Technology class for 
two years. Schools were accessible to the major city of Brisbane.  

 
 
Participants 
The research study examined three secondary school settings, each named as a site, which 

had female students in their technology education classes. Two of the case studies were 
publically funded (State Government) schools while one was a private school. The classes 
examined were post compulsory secondary students (Year 11 students) in their first year 
of a two year program of study. Students (male or female) of this age may leave school if 
they have employment. For the most part students choose to stay in school until they 
receive their senior certificate at the end of Year 12, the second year of post compulsory 
study. 

 
In each site the participants included the students in the classes, the teacher and the Head 

of Department (HOD). The HOD was a managerial role overseeing programs of study and 
student allocations as part of the school administration team. The students were aged 15 
to 17 years. The teachers were trained Design and Technology teachers. The following 
table lists the numbers of participants. 

 
Table 1 Numbers of participants in each site. 

Sites Class totals Female Students  Teachers HOD 
1 22 1 1 1 
2 26 2 2 1 
3 15 2 2 1 

 
The study aimed to interview four female students in each class, their teachers and an 

administrator. In the first school (Site 1) there was one female student in the selected 
class. Two females were present in a Year 12 class, and more female students in a year 
ten class - a younger compulsory age class. All were observed and interviewed using the 
same interview and question schedule however the focus of the study remained on the 
single female in the Year 11 class. Site 2 had two female students and Site 3 began with 
more however two female students remained for the duration of the study. Site two and 
three had two teachers and a male HOD. All participants were observed and interviewed 
using the same question schedules and observed in the context in which they were 
teaching, learning or administering. 
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The researcher took the role of participant observer and visited the case study sites over a 
six month period. Classes were scheduled across each week and the researcher arrived in 
each school in time for specific scheduled classes related to the unit they were working 
on.  

 
 
Data collection instruments 
           The data for each case study were analysed through four data sets. These were 

interviews, observation data, audio recordings, and photographs taken by the researcher. 
No video recording was permitted. The interviews included conversations with the 
participants; the teachers in each of the case studies, and the HOD’s. The same research 
process was used in each of the sites for all of the participants. 

 
An interview schedule was developed for the students and another for the teachers and 

HODs. The schedules corresponded to the three research questions in the study. The 
same research process was used in each of the sites however the nature of the study 
meant that there needed to be some flexibility accorded to individual locations and the 
activities in the sites. A review of the observation notes and data was completed as soon 
after each visit as possible. Transcripts of the recordings were made and coded according 
to the seven classifications used for all of the data.  

 
Data which emerged from the collection process was coded and analysed through seven 

lenses used in the research study in the same manner for each case study. Differences 
emerged due to the nature of each school and the participants despite the same research 
methodology being applied. The research lenses were; learning ecologies, gender and 
technology education, language, motivation, role modelling and peer support, socio-
cultural approaches to learning and finally values.  

 
 
Results 
The ecology lens looked for common learning factors that would best suit female technology 

students. Common factors which emerged from each of the case studies were:  
• Building interrelationships with others was most important,  
• Maintaining positive relationships with staff,  
• invisioning possible futures,  
• understanding the breadth of jobs that technology can afford,  
• broadening ones view of STEM through having built ones confidence,  
• familiarity with the subject area and  
• being accepted into a community of practice, and  
• adding social value to the community the students lived in.  

These factors contributed to positive female engagement in the technology learning 
ecology. 

 
Students identified that the interrelationships in their learning environment helped shape 

their behaviour and development within the technology context. Positive relationships 
with staff and students enabled females, as well as their peers, to interact and develop in 
a supportive, trusting environment.  

 
One student saw practical opportunities in the field of technology for herself as a possible 

future. She was well aware of construction opportunities and the breadth of jobs that 
could be undertaken as a result of engaging with technology education and expressed 
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this as the ability to; build your own stuff.  In a later interview she added that may also 
include houses.  

 
Other female students saw the academic possibilities emerging from technology education 

in terms of STEM subjects and particularly engineering but few held a broad world view 
of limitless possibilities into the future. The student in Case study 1, towards the end of 
the course saw the technical skills learned as those she would use later on. 

 
The focus of the instructional studies from the teaching staff was on technical construction 

skills. As the female students became familiar with the workshop areas and the physical 
tools they interacted well with the staff and other learners as their confidence and in 
turn, performance appeared to improve. Whilst some female students were able to use 
their organisational skills to have others complete the mundane tasks such as attaching a 
lid with a screw or gluing on a frame, they did not quantify these management skills into 
applications that may be useful beyond the classroom.  

 
Identifying with a community of practice which formed the learning environment was 

important to the female participants. This factor catered to the female essence of 
belonging and identification (socially) with the group and facilitated their learning. The 
final result from learning within the technology studies environment was its social 
contribution. Students appeared to value service projects that were recognised and 
contributed to the communities they were part of. As learners they were motivated to 
further engage to achieve a social objective.  The following discussion demonstrates the 
results which emerged from the study. 

 
 
Discussion 
The results indicated that what was important were the social contribution which learning in 

technology provided.  Adding value to the community of learners as part of a valued 
group of skilled people appeared to make a difference to the engagement of the female 
learners. Establishing positive relationships with participants (teachers and peers) in the 
environment emerged as one of the key factors that would heighten the participation of 
female students. Recognition of the need for support and understanding of female 
learners and their unique learning styles such as the need to discuss issues, emerged 
frequently. The third result was the role of supporters in technology environments. For 
some participants this was a past female teacher who had left a positive legacy in the 
Technology department of that school. For others it was a male peer or teacher. Knowing 
that there is a community aspect to learning in technology catered to the female notion 
of service and projects which contributed to positive community outcomes. These factors 
were given higher value by female students than more technical work. The final result 
was in developing skills in problem solving and thinking skills that could be transferred to 
other contexts.  Learning within a techno-social sphere where there are positive social 
interactions may be the best environment for females. Research of Nystrand et al. (1998), 
Schawb (2013) and Siemens (2006) into effective classrooms and good practice supports 
the findings for what is a potentially marginalised group.  

 
One finding was the need to build on learning styles suited to female students. The social, 

creative and cognitive aspects are important in developing confidence with female 
students who were moving into what was initially, an unfamiliar learning environment 
(Knopke, 2015). These findings are consistent with those of Hawley (1986) and Tembone 
(2008) who argue that the ecology of learning in technology education classes must 
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embody the pedagogical strategies that incorporate more females. Providing a structure 
which the female learners could identify with and be guided by, was found to enable 
female students to become self-directed learners, gaining confidence to engage in the 
technology process, realise a design, and transform it into an artefact.  

   
Support of female teachers and peers appeared to make a difference to the participation of 

some of the female students. As the female students felt comfortable within the learning 
environment they actively engaged in becoming familiar with specific technical terms 
through discourses conducted at the workbenches. In finding their own identities in the 
workshops the female students engaged and participated in the workshops. De Vries, 
Custer, Dakers and Martin (2007) writing on institutional design, noted the need for 
varied teaching approaches and practices which accommodated differing learning styles, 
interests, prior knowledge, comfort zones and socialisation needs. 

 
Techniques used by skilled teachers (Case study 2) motivated students in their classes. Of 

specific appeal to the female students was the pedagogy which provided a structured 
program that encouraged learning styles which female learner’s best engaged with. Clear 
scaffolding provided problem solving avenues from which flowed project and time 
management skills and planning that the female learners excelled in. The apparent 
freedom to learn within what was a sophisticated structured environment did motivate 
the female students to excel. This is consistent with Hattie’s (2009) claims that student 
motivation is at its highest when students are competent, have sufficient autonomy, get 
feedback, set meaningful goals and are affirmed by others. Females will take on internal 
motivational factors ahead of males who will externalise their academic achievements 
(Hattie, 2009). 

 
Case study 3 demonstrated that positive learning environments made a positive difference 

to the female students and their willingness to engage in technology education learning. 
Feelings of support and the notion of feeling special and unique in a service oriented 
activity appeared to enhance the engagement of female students. Research by 
Blackmore (2011) on feminist educational thinking suggests that the discourses of 
educational change since the 1990’s have helped promises for feminism and that the 
transformation for women in education have brought about changes in social 
relationships. “In an era of post masculinity, women need to exhibit strength, strong 
relations, care and collegiality” (2011, p 208). Keddie (2012) in her feminist critiques 
proposes that it is the political agenda which needs to be addressed before the gender 
divide can be meaningfully changed. 

 
 
Conclusion 
The study found that a planned female appropriate pedagogy through a structured 

curriculum has an impact on female students’ engagement. Student backgrounds and 
socio-economic status influenced what they choose to study within school settings. Life 
experiences and vocational aspirations contributed to the female students’ study plans. 
Having knowledge of the benefits of the subject area, the thinking skills, physical skills 
and the pathways which the learning may afford participants appears to make a 
difference to female choices. These are the values orientations as championed by Pavlova 
(2009). 

 
A female-oriented ecology that promotes a pedagogy that mixes learning styles with 

structured teaching along with the independence to problem solve and discuss issues is 

272 



an undervalued aspect of teaching in technology education. The worth of the output and 
its social value is part of the criteria that female students use to judge the relevance of 
courses. More emphasis and focus on values and sustainability should appeal to female 
participants. Broadening the information base about technology education will further 
expand its appeal to potential female participants. 

 
The quantity of data collected was significant however the study was undertaken over only 

one semester. There is room for a longitudinal study which could follow the longer term 
development of the female participants. Limitations included the lack of female students 
and the location of these schools as urban rather than rural - urban mixed environments 
which may have different female participation rates.  

 
Gender support and role modelling is the factor which appears to heighten female 

participation. It is the combination of curriculum content, pedagogy and cognitive 
challenges in a safe and supportive environment – the learning ecology that matters. The 
importance of relationships and acknowledging difference is the key to the plurality of 
the approach recommended to technology educators. Only by increasing the numbers of 
females through altering the traditional approach to learning via learning styles that 
reflect values and relationships can we promote technology students for the 21st Century 
for jobs that we have not yet imagined. 
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