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Welcome to PATT 37 Msida, Malta 
Developing a knowledge economy through 
technology and engineering education. 
 
Technology is pervasive in modern life and the economies of countries usually depend on how this is 
understood, developed, used and critiqued. With the advent of technologies which might disrupt the 
way we operate, becoming technologically literate and developing technological habits of mind is 
increasingly important for societies that value human capital. 

Design and Technology education can be seen to have multidimensional roles. Research stimulates 
debate about important concepts and helps to answer questions such as the following: 

1. Is design and technology education only for developers or producers of technology, or is it suitable 
for all citizens? 

2. What knowledge and skills within design and technology education are transferable to future 
contexts within the workplace or for life? 

3. How can we democratize technological knowledge and skills through design and technology 
education? 

4. Specialised technological knowledge versus generalised technological knowledge: which is more 
suited for developing a knowledge economy based on human capital? 

5. How can design and technology education contribute to generating future workplaces based on 
creativity and innovation? 

6. What pedagogies are most suited to design and technology education? 
7. How can design and technology education prove useful for everyday life? 
8. How can design and technology education help to develop cultural capital? 
9. What are the expectations for learning outcomes from different educational levels of design and 

technology education, ranging from primary, secondary, post-secondary and tertiary education?  

PATT conference 2019 is open to the research topics which inform on the topics above as well as 
others relevant to the area of technology education, such as: a) curriculum content, b) STEAM 
philosophy, c) classroom practices, d) technological vocational education, e) project based learning and 
assessment for technology education, f) design knowledge and processes etc. 

PATT is an international community of technology education colleagues (researchers, teacher 
educators, teachers, etc.) who are interested in educational research as a support to developments in 
technology teaching. PATT is open to all. There is no membership. Proceedings of previous 
conferences can be found at the ITEEA website 
(https://www.iteea.org/Activities/Conference/PATT/PATTConferences.aspx). 

PATT 37 is a historical milestone for Maltese education in Design, Technology and Engineering in Malta 
since it is the first international conference focused on the teaching of technology from the primary level 
of schooling, to secondary, post-secondary and tertiary. We believe that this conference will make an 
interesting, valuable and significant contribution to the scholarly discourses of Technology education. 
We are convinced that the introduction of an international perspective into technology education will act 
to inspire Maltese stakeholders to become more participant within the international community of 
researchers and we hope that Technology education will continue to grow and mature through scholarly 
analysis and communication. 

Sarah Pulé and Carmel Navarro 
University of Malta 
Conference conveners 
June 2019 
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What are they doing? Tool use and 
self-image of girls aged 9 to12 when 
engaging in technology education. 
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ABSTRACT 
 
In the field of technology education differences between girls and boys have been 
researched for some time but there is still a lack of knowledge about what exactly these 
differences consist of, and why they exist. The aim of this study is to explore tool use 
and self-image of girls aged 9 to12 when engaging in technology education. Data was 
collected over a course of two weeks, involving one Swedish compulsory school and 
three different classes with pupils aged 9 to 12. The data collection method used for this 
explorative study was unstructured observations made in-class during fourteen hours of 
teaching. Social identity theory is used as a theoretical framework to gain knowledge 
and clues as to why girls lose their interest in technology (education) as they get older. 
The results of the classroom observations revealed that, although the girls were not 
aware of it, they still confirmed gender stereotypes about girls and technology by e.g. 
adopting a social identity as not being technical. This study thus largely confirms the 
prevailing descriptions in previous research on girls and technology education.  

 

Keywords: girls’ engagement, technology education, social identity, stereotyping, 
prototyping, primary  

 

Introduction 

 

Research about girls’ interest and engagement in technology education in secondary 
education has been explored. However, there is still a lack of research regarding girls and 
technology education in the early years of school (Kim, Sinatra & Seyranian, 2018). Previous 
studies, both the few on primary and the bulk on secondary schools, primarily concentrated 
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on the differences between girls’ and boys’ engagement in technology education. As 
Hussénius, Andersson, Gullberg and Scantlebury (2013) argued, too many studies are 
restricted to comparing female and male students on variables such as students’ achievement 
and attitudes. Previous research (e.g. Kim, Sinatra & Seyranian 2018; Turja, Endepohls-Ulpe, 
& Chatoney, 2009) suggested that while males are portrayed as more interested in technology 
than females, societal factors such as upbringing, education and the labour market may 
discourage girls’ interest in and engagement in technology. This begs a new way of studying 
girls’ relationship to technology, particularly in relation to education in which girls’ interest and 
engagement are formed from an early age. Social identity theories point to how the 
construction of an identity as not being technical can manifest itself in and affect girls. 
Therefore, in this study we focus on girls only, to gather clues and gain knowledge about their 
relationship with technology apart from boys, to the extent that this is possible. The aim of this 
study is thus to explore tool use and self-image of girls aged 9 to12 when engaging in 
technology education. 

 

Who engages with technology is often identified with a stereotype, which is the most normative 
representation of a group in a social context (Hogg, Terry & White, 1995; Turner, 1991) and 
in technology the stereotype tends to be white and male. The notion of prototype is different 
from stereotype in the way self-identity is seen as being created. The notion of prototype 
focuses on a person adapting an identity and is therefore more flexible, whereas stereotype 
has to do with how others view one’s abilities and traits (Fox, 2011). When comparing genders, 
one gender will often be considered as the normal and the other not (Turja, Endepohls-Ulpe, 
& Chatoney, 2009). Boys are in this sense both a prototype and stereotype for engagement 
and interest in technology education and therefore define the norm. In earlier research this 
stereotype is linked with traits such as being handy, objective, rational, and non-emotional 
(Brickhouse, 2001). Given that stereotypes in many STEM fields, including technology, tend 
to be male (Berg & Lie, 1995; Cheryan et al., 2015), female students in these fields are less 
likely define themselves as prototypical technologists.  

 

 

Labelling oneself as technical or untechnical is therefore a type of social identity, or prototype. 
Developing an identity as being technical has two aspects. One is a psychological sense of 
belonging. Cheryan, Master, & Meltzoff (2015) suggest that the social environment and 
feelings of belonging in the field of STEM may play significant roles in nurturing or hampering 
a STEM identity. The second aspect is social acceptance, or having the community of 
technology (education) recognise the individual as a group member who fits in. When 
technology is constructed as a male domain and comprising male attributes, such as logic and 
technical knowledge, this tends to produce negative stereotyping surrounding girls (Sanders, 
2005). Girls are also more likely to be subjected to negative stereotyping in settings where 
technological ability is seen as a being a natural trait (Emerson & Murphy, 2015). In these 
settings, girls are more likely to disengage and adapt a social identity as not being technical 
(Kim, Sinatra & Seyranian, 2018; Knopke, 2015).  
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Method 

The data of this study was obtained from unstructured observations of technology classes. 
The purpose of the unstructured observation is to develop a narrative (Bryman, 2016) and we 
used the method as a vehicle to explore tool use and self-image of girls aged 9 to12 when 
engaging in technology education. The data collection spanned a technology course of two 
weeks, involving one Swedish compulsory school and three different classes with pupils aged 
9-12 during 6 lessons and a total of 14 hours. To get access to the field, an inquiry was sent 
out on the social media platform Twitter. One technology education teacher responded and 
gave us access to the teachers’ classroom and pupils. The teacher acted as gatekeeper and 
helped us determine when was the best opportunity to perform the study, and s/he also 
established a relaxed environment for the research process. The teacher also became an 
important discussant when trying to make sense of the collected data. Furthermore, the 
teacher’s knowledge about the classroom setting and how to best obtain consent from the 
participants’ parents proved valuable for the study. 

 
The data collection was carried out during a total of six technology lessons, in a classroom 
dedicated to educational sloyd. Sloyd (in Swedish, Slöjd), is a compulsory, handicraft-based 
subject in Swedish schools, year 1-9. In Sweden, technology and sloyd often share equipment 
and classrooms. There were two work spaces in the same classroom, only divided by a wall 
which mostly consisted of windows; one space intended for wood and metal work, and one for 
textile work.  

Fig 1. Overview of the sloyd classroom where the technology classes of the study took place. 
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In the unstructured observations, which were carried out by the first author, we as researchers 
had a general idea of what might be significant (Given, 2008). The starting point for the 
observations were to document as much as possible about the physical setting, the context, 
the participants’ gender, and their activities. As the first author focused on the girls, their 
interactions with each other were considered of importance, as they could be of interest 
regarding the aim of the study. Data from the observations was collected by using field notes. 
There were no checklists or coding schemes to follow during the observations. The first author 
observed and took notes of conversations between the girls, between girls and teacher, and 
made notes on what tools the girls used during class, and how they portrayed themselves in 
relation to technology. Thus, the field notes consisted of descriptions of the activities, quotes 
from conversations and the first author’s own reflections during the activities. The observations 
were documented in a narrative style, and were analysed using qualitative content analysis 
(e.g. Elo & Kyngäs, 2008) in which the data is organised and categorised after repeated 
reading and analysis in a hermeneutic tradition.  

 

The analysis was performed in several steps. The first step was an “open” reading of the field 
notes to obtain an overall idea of their content. In the second step, meaning units with 
reference to what was observed in relation to girls’ tool use and how they portrayed 
themselves in relation to technology, were identified. A meaning unit consisted of one or more 
sentences or paragraphs of a narrative from the field notes. In the third step, the meaning units 
were condensed, and in the fourth step, an interpretation of the underlying meaning in relation 
to social identity theory and previous research, was made.  

 

 

The ethical principles for research were followed by informing the participants about the 
purpose of the observations and about their right to consent and to discontinue their 
participation should they wish to. Consent was also obtained from parents. The participants 
were also informed about their participation being anonymous, and that the data would not be 
used for anything else than research purposes (Swedish Research Council, 2002). 

 

 

Results 

During the observations the first author listened to and documented the girls’ conversations. 
The included conversations are highlights taken from the field notes, and should be read as 
excerpts from classroom conversations that illuminate aspects of tool use and self-image of 
9-12-year-old girls in a Swedish technology classroom. Descriptions of an activity are 
marked with [DESCRIPTION OF ACTIVITY]. The reflections on the activities are marked with 
[REFLECTIONS]. Actual citations are marked with who is talking.  

 

Girls aged 9 and 10 (year 3-4) (one lesson) 
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[DESCRIPTION OF ACTIVITY] 

The teacher showed the pupils a YouTube video about robots. The pupils were then instructed 
to work together in groups of 3-4 pupils in every group. The pupils got to choose who they 
wanted to work with. The eight girls in the class were divided throughout the smaller group 
constellations except for one group with only girls, four girls. This group would turn out to be 
the most verbal one in the coming group discussions. When the groups were decided and the 
pupils had gathered round a workstation, they were instructed to first think alone and later 
agree on what kind of robot they would like to construct a model of. The pupils were instructed 
to have an individual thought of what kind of robot they would like to have, and the group must 
then reach a consensus about what capabilities and functions the groups’ robot should have. 
The pupils should use notebooks and sketch the robot they would like to have, write down 
what its function is, and finish with giving the robot a name. The teacher then told the pupils 
to search on Google for drawings of robots. Then they should draw all the ideas that they 
could come up with. The pupils googled and discussed. The group with only girls got into an 
intense discussion about what kind of materials they wanted to use in their model and what 
kind of functions they wanted their robot to have.  

 

[REFLECTIONS] 

The girls in the mixed group did not display the same intensity among the participants in the 
discussions as the girls in the all-girl group; their roles were more confirming and agreeing 
with the rest of the group. In one group, however, one girl led her group discussions, taking 
on a leadership role and challenged the groups’ ideas. This girl suggested an angry bull with 
glowing eyes as the group’s robot model. Groups with only girls wanted the robot to do house 
hold chores, such as making the bed, doing the dishes, etc.  

 

Girls aged 11 (year 5) (two lessons) 

 

[DESCRIPTION OF ACTIVITY] 

The assignment that the pupils were supposed to do here was to create a space diorama 
using one or more simple machines to move the planets, the sun or spaceships. The pupils 
were divided into mixed-gender groups with 4-5 pupils in every group. In the group located in 
the paint room the following conversation took place: 

Girl 1: I don’t like technology [comment made to nobody special] 

Girls 2 to Girl 3: One will instruct and the other will sketch on what needs to be sawed. Ok? 

Girl 3: If we do Saturn we need to do the rings also. 

[They made their sketch and walked over to the jig saw, to ask the boys for help with the 
saw].  

 

[REFLECTIONS] 

The girls mostly asked each other for help when they got stuck. Glue guns were the specific 
tool of choice for the girls. Even when other tools could make the work easier they chose to 
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use the glue gun. When it came to decorating the dioramas, the girls took the lead and painted 
what they wanted, even taking a dominating position.  

 

 

Girls aged 12 (year 6) (three lessons) 

[REFLECTIONS] 

The lesson assignment was to build models of the different parts of a common playground; a 
fair, swings and carousels. There was a clear division among the groups. Girls only worked 
with girls. Girls and boys engaged in small talk from time to time, but they worked separately 
as regards gender.  

 

[DESCRIPTION OF ACTIVITY] 

Here the different groups were the pupils’ own choice: 

Girl 1: [Walking around the room.] I’m so bad at this. 

All girls except for three of them went to the paint room. The teacher went in after them asking 
what they were then working on. The girls split up and went back into the wood and metal 
work space in the room. Two of them sat down by the computer. They were creating a 
chocolate wheel and wanted to make and print a word document of a table consisting of 
columns and rows with names of colours to put on their chocolate wheel. 

 

Girl 2 to girl 3: I’m no good at this. One must do it another way to be able to paint [it later]. It 
has to be nice in terms of colours.  

[Girl 3 tried to add a line to the document]. 

Girl 2 to passing boy: Can you help us [with the computer]?  

Boy: No, I don’t know how it works.  

Girl 2: But you are good at computers.  

Girl 2 to girl 3: If we insert a table, one here, and add one here then it might work. Yes.  

Girl 3: Yes.  

Girl 2: Yes. 

Teacher: Hey girls. Everything ok? Are you making a table? You can decide how many rows 
and columns you want straight away. You don’t have to make them yourselves.  

The teacher left to help their classmates.  

[The girls continued working on the computer] 

Girl 2: I’m not good at this. 

Girl 3: I don’t get it. 

[The girls turned to the same boy as above]: How do you spell lavender?  
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Boy: I don’t know. I don’t even know what that is. 

 

 

The girls continued working at the computer, choosing the colours they wanted to use in the 
table imbedded in their word document, making the table look nice. They were meticulous 
about the spelling of every word. During a period of 20 minutes I counted them saying 11 times 
that they don’t know, don’t understand or that they are not able to work with the computer. 

 

Girl 4: [asks teacher] – can girl 5 use this piece of wood and saw it? 

Teacher: Yes, no. I’ll help her. Be careful [to girl 5].  

[Girl 5 used the jig saw by herself, supervised by the teacher].  

Girl 5 to teacher: Can I drill a hole?  

 

[REFLECTIONS] 

The teacher did not have a chance to answer before girl 5 asked a boy in the class for help 
with the drill.  

 

[DESCRIPTION OF ACTIVITY] 

Three of four girl groups preferred to work in the textile work section of the room instead of in 
the wood and metal work part. They chose to integrate fabric in their models. Pink, lilac, blue 
and white coloured fabric. Or “pretty fabric”, as one of the girls explained.  

 

[REFLECTIONS] 

Instead of using a variety of tools the girls mainly used glue guns to construct their models. 
This they chose to do although they also expressed the knowledge that some tasks would be 
easier solving with other tools. 

 

 

Discussion 

The results of the analysis of the observations do not show the girls as having been subjected 
to negative stereotyping (cf. Emerson & Murphy, 2015). Aspects identified as necessary for 
the creation and implementation of successful STEM education projects for girls include the 
ability of students to form collaborative groups and participate in solving problems that they 
identify as meaningful, relevant to them and open-ended (Billington et al., 2014; Denner & 
Werner, 2007), which the teacher in our study provided. However, although the assignments 
were gender neutral and the teacher supportive, particularly the 11-year-old girls disengaged 
and adapted a social identity prototype as not being technical, as discussed by Kim, Sinatra 
& Seyranian (2018). These girls frequently expressed that they do not like technology, or that 
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they are not good at technology, in contrast to the boys which were seen by the girls as 
technical – despite one of the boys even protesting to the label on him as being “good at 
computers” (cf. Virtanen et al., 2015). Our results regarding the 11-year-old girls would thus 
seem to align with earlier research claiming that girls often lose interest in and confidence 
regarding technology from this age (e.g. Ardies, De Maeyer & Gijbels, 2015; Swedish Schools 
Inspectorate, 2014). 

 

The paper thus gives insight into how 9-12 year-old-girls expressed the prototype that they 
were not technical as well as what kind of tools they chose to use during technology lessons. 
The results suggest that the girls in this study tended to fulfil a negative technological identity 
and choose to use female-coded artefacts such as glue guns and fabric, which may be an 
obstacle to girls’ unbiased engagement in technology education. Therefore, it might be of 
importance to reinforce the connection between girls and technology from a social identity 
perspective. This needs further exploration and the next step exploring this issue can be 
performing focus-group interviews with groups of girls, since there is variety and differences 
even between girls in relation to technology.  

 

This study should be seen in its own context and no generalisation should be drawn from it. 
The method of unstructured observations has the advantage of one often being able to 
observe relatively rare or unusual behavior that might be missed with more deliberate 
sampling methods (Emerson, Fretz, & Shaw, 2001). It can be a problem when the researcher 
expects to see events that are not there and unconsciously creates those events. In this study 
we tried to be as open-minded and explorative as possible, which also goes for the first author 
when exploring what girls were doing during lessons in technology education. The research 
aim reflects this openness.  
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