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Abstract 

Aim: This study investigated the different factors related to career commitment and turnover 

intentions in practicing engineers in Australia and New Zealand. To accomplish this, a model 

was proposed that incorporated aspects from both the social cognitive career theory (SCCT) 

and the social identity theory (SIT) as well as aspects from the wider literature.  

Approach: A mixed-methods study design was used to gather data to evaluate the proposed 

model. Study one gathered exploratory qualitative data from 24 participants in both individual 

interviews and a series of focus groups. Thematic analysis of the qualitative data allowed for 

insights to be gained into factors deemed to be the most salient to those currently working in 

the engineering field. These factors were then evaluated in relation to the proposed model. 

Study two further explored these factors and their relationship with the proposed model by 

conducting statistical analysis on quantitative data gathered from 40 participants.  

Conclusions: These insights allowed for preliminary evaluations into the relevance of the 

proposed model and of the data itself. Overall conclusions were that the proposed model 

incorporating both the SIT and SCCT encapsulates the key factors identified by participants in 

the exploratory phase and, hence, could be relevant and useful for those looking to increase 

levels of commitment and decrease turnover in engineering. It also highlighted the need to 

further understand the role that self-efficacy plays in understanding these relationships. Future 

research could provide further evidence for the applicability of the proposed model, the 

directionality of the identified relationships and provide clarity around the role of self-efficacy. 

Originality/value: This research is the first study to propose a new model that incorporates 

aspects of both the SIT and the SCCT and test its applicability to practising engineers in 

Australia and New Zealand. It offers an illustration of how identity and belonging can effect 

levels of career commitment and turnover intentions in engineers. 
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Introduction 

 

Engineering is a continuously growing professional field and, as with other science, 

technology engineering and maths (STEM) careers, demand for qualified professionals is 

expected to increase in the coming decade (Prinsley & Baranyai, 2015). It is also a profession 

that has seen substantial change in the last century and will continue to do so as future 

challenges drive a need for rapid technological change (Trevelyan, 2019). Currently, many 

countries are experiencing a skills shortage in this area. For example, engineering has been 

listed on New Zealand’s official list of ‘Essential Skills in Demand’ since mid-2019. As a 

result, countries have started introducing initiatives and programmes aimed at both increasing 

the number of students who choose to study engineering and bringing in skilled workers from 

overseas.  

Despite this, current research suggests that many engineering graduates do not end up 

working in the engineering field. In 2015 Palmer et al. used Australian census data from 2011 

to evaluate the relationship between occupations and engineering qualifications. They found 

that, overall, only about one-third of engineering bachelor graduates were working in 

engineering. Palmer and Campbell (2018) then extended this work by examining census data 

from 2006, 2011 and 2016. Similar to previous findings, results showed that approximately 

half of all engineering bachelor graduates were working in occupations outside of engineering. 

Findings were similar even for the youngest age band who were those most likely to be recent 

engineering graduates. These results are also supported by previous findings by Choy and 

Bradburn (2008), who looked at occupations 10 years post-graduation in the United States. 

They found that only about half of engineering majors were still working in an engineering-

related field.  

It has also been shown that certain minority groups leave the engineering profession at a 

higher rate than others not in these minority groups. For example, research shows that women 
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leave engineering at a much rate higher than men (Fouad et al., 2017) and at a higher rate than 

women who work in professions outside of engineering (Glass et al., 2013). A recent report by 

Atkins investigated the rates of career turnover in minority groups (Cockett et al., 2021). They 

found that 10% of women aged 20-34 will leave the engineering industry each year and that, 

based on the current uptake rate of women, it will take 103 years to have the same number of 

women working in engineering as men. When considering ethnic minorities, they found that 

these groups are 16% more likely than their peers to leave the engineering profession. 

Trevelyan and Tilli (2010), who also investigated Australian census data, found that 

international students with an engineering qualification were significantly less likely to be 

working in engineering when compared to their Australian-born counterparts. Unfortunately, 

beyond this, when looking at the New Zealand and Australian context specifically, very little 

is known about the turnover rates of practising engineers in the Māori, Pasifika and Aboriginal 

and Torres-Strait Islander communities.  

Given the growing focus on creating diverse workplaces and the benefits associated with 

doing so (Plaut, 2010) organisations should be focused on encouraging these minority groups 

into the field. However, this goes beyond simply recruiting a diverse workforce. Organisations 

also need to manage diverse teams effectively to retain them (Guillaume et al., 2017). 

Therefore, there is a need to understand not only the rates at which these individuals in minority 

groups are leaving, but also the reasons why retention is such an issue. Furthermore, given the 

potential skills shortages, it is equally as important in a broader sense to understand why so 

many engineering graduates are choosing career paths outside of engineering.  

Although understanding retention in engineering has gained traction in the research, there 

still appears to be significant knowledge gaps in the published research on engineering practice 

(Trevelyan & Williams, 2019). Furthermore, existing research is focused largely on 

understanding the experiences of women (e.g. Ayre et al. (2013), and Buse and Bilimoria 
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(2014)) or the retention of students in tertiary engineering courses and students’ future working 

intentions (e.g. Tendhar et al. (2017), Striolo et al. (2021)). 

Although this research provides useful and interesting insights, studying other groups in 

engineering would help to give a deeper understanding of the issues affecting practising 

engineers.  

Literature Review 

 

To further expand on existing research and explore this issue, this study investigates the 

factors associated with both career commitment and turnover intentions in practising engineers. 

By understanding these two areas, a comprehensive understanding can be gained in regard to 

what affects the movement of individuals in and out of this profession. Solutions and 

interventions can subsequently be tailored to address factors that could later lead to a decrease 

in employee exit.    

Career commitment has been defined as an individual’s attitude towards their profession 

whereby an individual would be less likely to have career withdrawal cognitions i.e. thinking 

about quitting their profession (Blau, 1985). It has been defined conceptually by psychologists 

as being distinctly different from other forms of commitment, such as organisational 

commitment, and often has different underlying consequences and causes (Hall, 1971). It also 

has established discriminant validity from other measures, such as job involvement and 

organisational commitment, in several other studies (Zhu et al., 2021).  

Career commitment is being investigated specifically in the present study, as opposed to 

organisational commitment, as the aim is to understand why the engineering profession is 

losing practising engineers rather than specific organisations. Although organisational factors 

are likely to affect commitment to a career, they do not necessarily mean that individuals will 

leave engineering for another industry. Factors that predict career commitment in engineering 

have been investigated at in previous research, as reviewed below. 
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Buse (2014) surveyed 495 women engineers in the USA to further understand predictors 

of career commitment. Buse found that if an individual perceived their relationship with their 

manager in a positive way, they were more likely to have higher career commitment. They 

concluded that a manager could mitigate the negative effects that occur because of 

engineering’s male-dominated culture by providing support to employees. They also found that 

both self-efficacy and identity significantly predicted levels of career commitment.  

Identity and Career Commitment  

The idea that identity is important in terms of predicting career commitment is an 

interesting one and has been explored in previous research. Identity, as defined by Ashforth et 

al. (2008), is how someone would answer the question “Who am I?” or “Who are we?”. 

Ashforth and colleagues argue that there are two subcomponents of identity; social identity and 

personal identity. Social identity is shared within a group and helps to distinguish one group 

from another, whereas personal identity is unique to the individual. Given the large social 

component of identity, its effect on organisational outcomes has been studied extensively in 

the literature (Ashforth et al., 2008) and it is central to understanding an individual’s career 

commitment. As eloquently put by Ashforth et al. (2008, p.334), “It [identity] is at the core of 

why people join organisations and why they voluntarily leave, why they approach their work 

the way they do and why they interact with others.” Considering career commitment, from a 

theoretical perspective if an individual felt they did not identify strongly with their career this 

could leave them feeling as though the career is a bad ‘fit’ for them and could affect aspects 

such as interest, confidence and feelings of belonging. Their commitment to stay in the career 

would likely lower as a result.   

Arguably the most influential and well-established theory on identity is the social identity 

theory (SIT) proposed originally by Tajfel and Turner in 1979. This theory states that humans 

have a basic need to identify and feel a sense of belonging within a larger group and that this, 
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in turn, enhances a sense of self-esteem. This sense of who they are in relation to their group 

membership then influences their sense of social identity and, in turn, can lead to 

categorisations of groups in terms of  ‘in’ and ‘out’ groups, occasionally leading to prejudiced 

viewpoints (Tajfel & Turner, 2004). Although the original model illustrated how identity and 

belonging influence self-esteem, further research has noted that this relationship could be 

extended to incorporate self-efficacy alongside self-esteem such that a sense of identity could 

be found to influence an individuals’ sense of self-efficacy (Stets & Burke, 2000). This is a 

relationship that has also been found in subsequent research (Guan & So, 2016; Jodrell, 2010). 

Self-efficacy, as discussed below, has subsequently been shown to be linked to an individual’s 

career commitment. As such, the SIT provides a possible explanation for the relationship 

between identity and career commitment.  

Looking specifically at the engineering sector, qualitative work by Tonso (2006) who 

explored identity among engineering students, provides further support for the idea of a social 

and individual component of identity. Tonso (2006) argues that identity is not merely about 

how one views oneself, but that it is also made up of how others view you. For example, an 

individual may identify heavily as being an engineer but to have a strong sense of identity, they 

must also be thought of as an engineer by others. Tonso further discusses the implications of 

this in terms of group stereotypes held of women in engineering, where data gathered suggested 

some male students were less likely to view female engineering students as ‘engineers’. 

Findings also suggested that these engineers who were viewed less as ‘real’ engineers seemed 

to be moving more towards careers that were on the margins or outside of engineering practice 

such as secondary teaching.  

Godwin has conducted a substantial amount of research on engineering identity in 

students. Further exploring identity as a construct, Godwin (2016), as adapted from Hazari et 

al. (2010), reasons that engineering identity is made up of three different constructs that each 
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enhance a sense of identity, these being interest, recognition and performance/competence 

beliefs. Recognition from others in this framework is related strongly to the idea of social 

identity defined by Ashforth et al. (2008). Interest relates to whether an individual will have an 

interest or affinity for the subject. Finally, performance/competence is related to students’ sense 

of self-efficacy. This identity framework slightly contradicts the direction of the proposed SIT 

framework in that Godwin reasons that performance/competence forms part of one’s identity 

in the sense that it is seen as more of a precursor whereas the SIT suggests that a strong sense 

of identity leads to higher levels of self-efficacy. Although both models ultimately depict an 

influence of these factors on career commitment, understanding the process of how an 

individual develops this is important to understanding how to best increase these constructs.   

 Looking more at the relationship that identity has with other constructs, Verdín, Godwin 

and colleagues (2018) investigated the relationship between identity, belonging and grit in 596 

first-generation college students. Grit; defined in the paper as being ‘perseverance and passion 

for long-term goals’ (p.5) as taken from Duckworth et al. (2007, p.1087); was chosen as a 

construct of interest as previous studies have found that individuals high in grit are more likely 

to have less career changes (Duckworth et al. 2007; Duckworth & Quinn, 2009) and because 

grit has previously been found to be a better predictor of retention than aspects such as test 

scores and participation in extracurricular activities (Duckworth & Quinn, 2009). They found 

that identity had a significant positive direct effect on students’ sense of belonging. They also 

found that identity had a significant positive direct effect on the grit subcomponent of 

persistence of effort, but it was not found to be a significant predictor of the second, consistency 

of interest, subcomponent. In further research, Godwin and Kirn (2020) investigated the 

relationship between engineering role identities and motivation in the form of future time 

perspectives in 2,879 first-year engineering students. They found the relationship between 

identity and a students’ decision and interest in persisting in engineering as a major was 
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mediated by their future orientated motivation. This engineering specific research is also 

similar to findings in the wider psychological research where identity has been linked to many 

positive outcomes such as motivation, wellbeing, support and work satisfaction (Haslam et al., 

2009).  

However, despite this research on the relationship of identity with numerous other 

constructs and the conceptual models used to depict them, Patrick and Borrego (2016), who 

conducted a review of 55 studies that investigated engineering identity, argued that more 

research is needed before conclusive statements about identity can be made. They argue that 

identity is a complex and multi-faceted concept and that the engineering research on the subject 

is too disjointed as researchers have not taken the opportunity to cite and build on the previous 

work conducted in other fields of research. They subsequently conclude that there is not enough 

evidence to support the idea that engineering identity is related to persistence in the field.  

Identity is certainly a multi-faceted concept. The SIT alone incorporates the constructs 

of social identity, self-efficacy, belonging and group membership and explains how these all 

interact and help to shape one’s sense of identity. Belonging, in particular, is a construct that 

is deeply intertwined with one’s social identity and, as such, it has a very similar effect on 

career commitment. However, there are distinct differences between the two concepts (Jena & 

Pradhan, 2018) and they are usually differentiated between in research as in the above study 

by Verdín et al. (2018). 

Belonging has been defined as “a strong desire to form and maintain enduring 

interpersonal attachments” (Baumeister & Leary, 1995, p.522). Work by Anthias (2016) 

attempts to delineate between the two terms arguing in their work that, although strongly 

interrelated, belonging as a construct provides researchers with more valuable insights than 

identity allows. The basis for this argument is that belonging allows for researchers to question 

the actual settings in which an individual feels they are members and are accepted as members. 
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In other words, belonging allows one to question ‘what’ an individual belongs to rather than 

identity, which focuses more on who an individual feels they are and what they identify with.  

Belonging as a construct and the effect it has on career commitment and other 

organisational outcomes in the engineering field has been investigated in several previous 

studies. Considering career commitment in particular, referring to the definition, if people have 

a strong desire to form attachments and feel they cannot do this in their workplace, career 

commitment would clearly then be affected. For example, Way et al. (2020), who surveyed 

4100 engineering undergraduates, found belonging to be particularly important for 

understanding whether students were likely to persist in their second year. Raisa et al. (2021), 

who surveyed 601 engineering undergraduates, found that belonging was critical factor in the 

development of an individual’s sense of engineering identity and argued that belonging, instead 

of identity, should be the focus of future interventions designed to target minority groups. 

Lewis et el. (2017), who surveyed 416 students studying in the STEM field, found that 

women’s sense of belonging predicted both intentions to stay in the field and actual persistence 

in the field. They also found that women’s lower levels of belonging were a more consistent 

predictor of persistence than was either self-efficacy or academic achievement, highlighting 

the central role this construct plays.  

Similarly, Striolo et al. (2021), who analysed qualitative data of tertiary engineering 

students, found that belonging was important for students’ decision to stay not only in 

university but also for their future intentions to stay or leave the profession. They found that, 

although most students indicated a sense of belonging to the university, some did not feel they 

belonged in the engineering industry. They concluded that this is possibly why some students 

enter the programme of study but do not continue into the profession. This research on identity 

and belonging provides some key insights into the effect these constructs have on an 

individuals’ career commitment. However, as the SIT argues, there is a potential third 
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component to these relationships in that individuals gain a stronger sense of self-efficacy 

through their group membership.  

Self-Efficacy  

Self-efficacy as a construct has been linked to both commitment and persistence in both 

the engineering literature (Buse, 2014; Marra et al., 2013;) and in the wider organisational 

psychology literature (Chesnut & Burley, 2015; Ozyilmaz et al., 2018; Park & Jung, 2015; 

Pillai & Williams, 2004). As discussed above, self-efficacy has also been argued to be an 

important determining factor in an individual’s sense of engineering identity (Godwin, 2016). 

Self-efficacy is also a key aspect of the social cognitive career theory (SCCT) which has been 

widely used to explain different career pathways.  Many researchers have used the SCCT to 

illustrate the different factors related to career commitment, motivation and turnover intentions. 

It has also been widely used to understand the different career pathways and decisions of 

engineering students (Striolo et al., 2021).  

Social Cognitive Career Theory (SCCT) 

The SCCT, initially proposed by Lent et al. (1994), is a theory that explains how different 

cognitive-person variables interact with other variables such as gender and social support to 

help shape and influence career development and actions. Although the SCCT can be used 

broadly to predict general organisational actions, as shown in this model illustrated below in 

Figure One, it has also been used in studies to predict career commitment specifically instead 

of actions (Striolo et al., 2021).  
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Figure One.  

The social cognitive career theory model proposed and taken from Lent et al. (1994, p.93). 

Note. Dotted lines indicate a moderator effect. 

 

In this model, self-efficacy, outcome expectations, interests and goals form the 

foundation on which individuals guide their career development (Lent & Brown, 1996). More 

specifically, outcome expectations and self-efficacy act indirectly on goals through their 

interests. For example, if an individual has strong beliefs that they can complete a task or job 

and further believes that the outcomes from conducting that task or job will be positive, interest 

in that task or job will develop. These factors combined then lead an individual to set 

themselves future goals. Despite the close interaction of these constructs, each is also distinctly 

different from one another. For instance, confidence in the ability to complete a task is different 

to a perception about the outcome of conducting that behaviour (Singh et al., 2013).  

Sources of self-efficacy, as suggested by the SCCT, include mastery experiences, 

vicarious learning, social persuasion and physiological arousal (Hutchison et al., 2006; Sheu et 

al., 2018). The relationship that identity and belonging are proposed to have with career 

commitment in this model differs from those proposed by both the SIT and the research 

suggested by Godwin (2016). In this model, identity and belonging influence both self-efficacy 
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and outcome expectations through learning experiences, rather than impacting self-efficacy 

directly as the SIT suggests. The conceptualisation proposed by Godwin (2016) differs even 

further with interest and self-efficacy in the SCCT included as separate constructs in and of 

themselves. Although seemingly small differences, understanding the process that leads to 

higher and lower levels of career commitment is important if one wants to understand how best 

to influence it. For example, it an organisation was to design an intervention it would be 

beneficial to understand the aspect which, if targeted, could have the largest effect as it would 

lead to increases in several constructs.  

Despite these differences concerning the fit of aspects of identity and belonging, the 

SCCT has been applied in a number of studies. Lent et al. (2003) tested the application of the 

SCCT on a sample of 328 engineering students. They found that self-efficacy played an 

important role in predicting both interest and goals as well as outcome expectations. However, 

they found that outcome expectations did explain any additional variance beyond that of self-

efficacy, which slightly contradicted the original model. They also found that contextual 

support and barriers were indirectly linked to actions and goals through self-efficacy rather 

than directly as in the original SCCT. Lent et al. (2008), then extended this research further by 

looking at the relationship of self-efficacy in the SCCT from a longitudinal perspective in a 

study of 209 engineering students. This showed significant relationships over time between 

self-efficacy at the first measured time point and outcome expectations, interests and 

persistence goals at the second measured time point.  

A more recent study by Striolo et al. (2021) applied the SCCT to data gathered from 128 

engineering students in a mixed-methods study. They explored different factors related to 

whether a student would state that they intended to stay or leave the engineering profession. 

This research showed that students’ beliefs about their future goals and how far they project 

these thoughts were the strongest predictor of whether a student will choose to stay in the field. 



 

 12 

They also found that students who had a clearer understanding of what was expected of them 

were more likely to indicate that they wanted to stay in the profession. The reported results, of 

outcome expectations and goals predicting career decisions and attitudes, is in line with the 

SCCT model depicted above. However, in contrast to the previous research discussed, they 

also found that students who had higher levels of belief in their ability to understand and do 

well in engineering were less likely to stay in the field.  

Previous to this study, Kanny et al. (2014) used the SCCT as a frame to synthesise 

previous research on gender differences in STEM careers. After reviewing 324 texts, they 

found that there were five general research areas; individual background characteristics (i.e. 

race), psychological factors and values (i.e. self-concept, sense of belonging), educational 

structural barriers during high school (i.e. classroom structure), family influences and 

expectations (i.e. gender role socialisation) and, finally, their perception of STEM careers.  

They concluded that these five identified meta-narratives support the SCCT in that all the 

identified aspects were able to be fitted onto the existing model. They also concluded that the 

SCCT model and their findings illustrates the interactive nature of these five areas. As 

discussed, studies to date have showed various representations of the directionality between 

the constructs in the SCCT model. The conclusions by Kanny et al. (2014) suggest that perhaps 

a more fluid approach is needed if one wants to understand how the factors in the model interact 

together to influence career commitment.  

Fouad and Santana (2017) further built on this work by conducting a review of research 

that explicitly used the SCCT to predict career outcomes of women and racial-ethnic minorities 

in the STEM field. They looked at research investigating all levels of STEM education, ranging 

from middle school to graduate school, and the workforce. They found that the SCCT is a 

stable model that can be used for a wide range of populations, including adults in the 

workplace. However, they also concluded that more research is needed on learning experiences 
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as well as understanding what factors help to build self-efficacy. In addition, they argued that 

there should be more focus on environmental barriers and support as these appear to be the key 

predictors of turnover for women in the workplace. Further evidence for support being central 

to predicting an individual’s career commitment can be seen in studies using the SCCT by both 

Buse (2014) and Hewlett et al. (2008). This result is not unsurprising as support can allow an 

employee gain feedback whereby they can then improve, can help them set and achieve goals 

and it can also help to build an employee’s confidence (Kidd & Smewing, 2001).  

Although commitment as a career outcome or action has been investigated at in previous 

research, there has been less focus on incorporating aspects of turnover into the SCCT model. 

Turnover intentions are defined as being a ‘conscious and deliberate wilfulness to leave the 

organisation’ (Tett & Meyer, 1993, p.262). These are often the last in a set of withdrawal 

cognitions which includes aspects such as searching for other employment (Tett & Meyer, 

1993). 

Singh et al. (2013) attempted to address this and extended the SCCT with some constructs 

from turnover theory. They reasoned that self-efficacy and outcome expectations predict levels 

of commitment and job satisfaction and that this, in turn, predicts whether an individual will 

choose to stay or leave the field, an illustration of which can be seen in Figure 2. They tested 

the proposed extended model on 2042 women engineers and findings supported the new model. 

The model also shows support as having an indirect relationship through self-efficacy, as found 

in Lent et al. (2003).  
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Figure 2.  

The proposed extended model of the SCCR taken from Singh et al. (2013).  

Collectively, this research provides insights into possible reasons why an individual 

would be more or less committed to the engineering field and why they may subsequently 

choose to leave the profession. However, as also stated in this research, there are several areas 

in which knowledge could be added.   

Present Study 

This study aims to provide an in-depth analysis into the different factors related to career 

commitment and turnover intentions in practising engineers in Australia and New Zealand. The 

SCCT and the extended model by Singh (2013), which incorporates turnover intentions, 

provides a useful framework by which factors related to both aspects can be evaluated. 

However, the SCCT does not present a clear way in which aspects of identity and belonging; 

found in research to be significantly important for predicting career commitment and turnover 

intentions in engineering; can be incorporated. Furthermore, the SIT and research by Godwin 

(2016), slightly contradicts the way in which identity and belonging would fit into the SCCT. 

This study has two main aims. The first is to conduct an exploratory qualitative analysis 

into aspects related to career commitment and turnover. The purpose of this is to identify which 

factors are identified as being most salient to those working in the industry and to ensure that 
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the proposed model encapsulates all the relevant factors. The second aim is to evaluate and test 

whether these factors fit onto a newly adapted version of the SCCT, see Figure 3.  

Figure 3.  

Newly adapted model of SCCT and extended model by Singh (2013).  

 

 

 

 

 

 

 

 

 

 

 

 

 

This model extends the previous models by incorporating aspects from the SIT and 

research by Godwin (2016) by providing an illustration of how identity and belonging can be 

incorporated into the SCCT. Godwin (2016) and the SIT provide slightly contradicting 

proposed directionalities when looking at the relationship between identity and self-efficacy. 

The proposed model in Figure 3 aims to incorporate both and demonstrate the interactive nature 

of the constructs, as demonstrated by Kanny et al. (2014), by proposing a cyclical relationship 

between identity and self-efficacy.  

Although this proposed model follows the adaptation by Singh (2013), if learning 

experiences is identified in the exploratory research it will also be investigated and evaluated. 

Learning experiences plays a key mediating role in the original SCCT model however it is not 

incorporated into the model by Singh (2013). The purpose of the exploratory stage is to allow 

for any constructs that have not been incorporated into the proposed model to be identified, 

evaluated and the model to be amended as required. This proposed model also does not include 

the interest construct. The previously discussed research by Verdín et al. (2018) found that 
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identity was found to predict persistence of effort but not interest when evaluating the 

subcomponents of grit. Career commitment in many ways also relates quite closely to interest, 

for example an example item on the Blau (1989) career commitment scale is ‘I like this career 

too well to give it up.’ However, as stated, if interest is identified in the first qualitative stage, 

this consideration may be re-evaluated.  

This study will also add to the current research by investigating a new study sample. 

Much of the previous SCCT research has been conducted in the United States, as well as a 

small number in Asia and Europe (Striolo et al., 2021), and most has been conducted on a 

student sample. This research instead looks at engineers currently working in Australia and 

New Zealand rather than focusing on engineering students. It also examines a broader sample 

of engineers rather than focusing on only women.   

This study will accomplish these aims through the use of a mixed-methods design. A 

mixed-methods design has been chosen as this allows for both in-depth exploratory data to be 

collected as well as some initial preliminary quantitative findings in which the exploratory 

findings can be evaluated further. An exploratory approach is deemed to be necessary as the 

model is first being evaluated for fit to ensure that no imperative aspects have been missed. 

Interviews and focus groups will be conducted as an initial exploratory step with questions 

based on previous factors identified from the literature. Thematic analysis of the interviews 

will allow for the identification of themes and factors that appear to be related to career 

commitment and turnover. Subsequently, the online focus groups will be used to further 

explore these themes.  

These findings will then be evaluated further using quantitative data from the 

BeLongEng pilot study. The quantitative data will allow for more direct statistical testing of 

the significance of the relationships between variables identified in the proposed model. The 

BeLongEng project from which the pilot study is being used from is a longitudinal panel study 



 

 17 

that will collect data repeatedly from a group of engineers throughout their careers with the 

aim of further understanding how engineers' careers change over time. This project sits within 

the broader BeLongEng project. The BeLongEng project’s pilot study is running 

simultaneously to this project and allows for an opportunity to explore the identified themes 

further through quantitative methods. After the themes are finalised, the relationships will be 

investigated through correlational analysis using the pilot study data.  

 

Study one 

Method 

Study one involved the qualitative aspects of the study. Both interviews and focus groups 

were conducted to gain exploratory insights into different factors related to career commitment 

and turnover. Ethical approval was granted for this study by the University of Canterbury 

Human Ethics Committee (HEC 2021/41). 

Participants  

 

A noted issue in research is the widening gap between practice and academia (Bartunek 

& Rynes, 2014; Rynes et al., 2001). Therefore, potential participants from both of these sectors 

were considered for this study to ensure a wide range of viewpoints were collected. However, 

due to the extremely varied field of engineering research, and with the focus of this research 

being engineering practice, only academics whose specific research area was engineering 

practice and management were considered as potential participants. A further inclusion 

criterion for both the academic and practising engineers was that they needed to have at least 

five years’ post-degree work experience in the engineering field.  

The BeLongEng project team’s professional networks were used to identify a potential 

participant pool and evaluations were then conducted to identify participants who met the 

inclusion criteria above.  



 

 18 

From this pool, 24 individuals were recruited for participation after being contacted via 

email; 10 in the individual interviews and 13 in the focus groups. The sample size for the 

interviews was similar to other engineering practice studies that used a qualitative technique 

(Haynes, 2019; Suhr et al., 2020). The focus groups were all run on Zoom varied in size (see 

Table 1 for more detail) but, on average, were between three and four participants. This is 

slightly smaller than the average sample size for focus groups (O.Nyumba et al., 2018). 

However, smaller focus groups have been reported as becoming more common as, in addition 

to logistical advantages, they can be more comfortable for participants (Krueger & Casey, 

2009). Research by Matthews et al. (2018), which evaluated focus groups conducted on the 

online platform Zoom, also used groups of a similar size (two to four people) and found them 

to be successful (Matthews et al., 2018). Data saturation was also reached which allowed for 

more confidence in the smaller sample size.  

Participants in the interviews were not offered incentives for participation. Participants 

in the focus groups were sent chocolates as a token of appreciation for their time after the 

completion of the focus groups. The overall gender split for all 24 participants was 42% female, 

58% male. In terms of participants background, 67% were currently working in the engineering 

industry and 33% worked in academia. All but two participants who worked in academia also 

had previous experience working as a practising engineer before entering the engineering field. 

A detailed summary of participants professional backgrounds are reported in Table 1.   
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Table 1. Professional backgrounds of participants. 

                                            Sector                                            Engineering Discipline  

Interviews  

i01                                       Industry                                         Mechanical and mechatronics 

i02                                       Academia                                      Civil engineering  

i03                                       Academia                                      Electrical engineering  

i04                                       Academia                                      Engineering management  

i05                                       Academia                                      Civil engineering  

i06                                       Industry                                         Engineering management         

i07                                       Industry                                        Civil engineering                

i08                                       Academia                                      Mechanical engineering  

i09                                       Industry                                        Geotechnical engineering  

i10                                       Academia                                      Engineering management 

 

Focus groups  

Focus group one  

f01                                     Industry                                         Civil engineering  

f02                                     Industry                                         Chemical engineering  

f03                                     Industry                                         Sustainable systems  

f04                                     Industry                                         Mechanical engineering  

Focus group two 

f05                                      Industry                                        Materials engineering  

f06                                      Academia                                     Mechanical engineering  

f07                                      Industry                                        Civil engineering  

f08                                      Academia                                     Civil engineering  

Focus group three  

f09                                      Industry                                        Process engineering      

f10             Industry                                        Civil engineering  

f11              Industry                                        Aerospace engineering  

f12                                      Industry                                        Materials engineering  

Focus group four 

f13                                     Industry                                        Civil engineering  

f14                                     Industry                                        Mechanical engineering 
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Measures and Procedure  

 

Interviews. The interviews followed a semi-structured interview guide, Table 2, which 

was developed following recommendations by Kallio et al. (2016), and questions were 

informed and adapted from existing literature. The guide was then pilot tested to improve the 

data collection quality (Chenail, 2011) with a subject matter expert who was representative of 

the chosen participant sample and a few minor revisions were made. Although these questions 

guided the overall interview, the choice of a semi-structured style allowed for follow up 

questions and the opportunity to change the question order (Dearnley, 2005; Whiting, 2008). 

This allowed for more freedom and flexibility in participant responses (Horton et al., 2004). 

Previous research has highlighted the importance of avoiding leading questions. For 

example, Cridland et al. (2015, p83) stated that instead of prefacing a question with “what have 

been the hardest parts….”, one should instead use questions such as “what has been your 

experience…”. Therefore, the developed questions were intentionally left broad, allowing for 

participants to provide different aspects of the topic of interest, while avoiding the use of 

leading questions. Furthermore, the questions were also designed to refer to either their 

individual experience (i.e. “what is it that you value…”) or that asked about the collective 

engineer group (e.g. “can you think of any important factors that might contribute to whether 

an individual…”). This was intended to allow the participant to discuss a personal experience 

if they felt comfortable but also still allow them to give insights into broader ideas that they 

may have concerning the profession as a whole.    
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Table 2.  

 

Interview guide and corresponding research 

  
Item No.           Scheduled Question and Probe                                                        Category/Concept                                            References for Question Development  

 

Introduction 

       1                Can you give a bit of an introduction about yourself,                     Rapport building,         (Fredricks et al., 202; Gill et a., 2008) 

                       your current role and past work experience?                                  educational/career achievements, 

      demographic factors 

 

Attributes that promote commitment 

  

2                What is it that you value about your career in the                           Reasons for commitment, motivations             (Gould & Fontenla. 2006) 

                  engineering profession?       for longevity in a career    

 

       3               What do you think a successful engineer looks like?                       Longevity in career, predictors of                    (Ayre et al., 2013) 

     commitment  

 

Leaving/staying the field  

 

       4                Can you think of any important factors that might                         Predictors of turnover/low        (Sturges & Guest, 2001) 

                         contribute to whether an individual would stay or                          commitment  

                         leave the field of engineering?  

 

       5               Thinking about more recent graduates and their experience           Work expectations vs reality                             (Gould & Fontenla. 2006, Sturges &  

                        when they enter the workplace, do you think there is a         Guest, 2001) 

                        high-level of congruency between what they are  

                        learning in their education and what is required of them  

                        when they enter the workforce (or in other words do you 

                        think they are well prepared for the work)? 
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Learning at work  

 

      6                 How do you think engineers continue to learn or train         Viewpoints on training and        (Gould & Fontenla. 2006, Sturges &  

                         once they enter the workplace?   development         Guest, 2001)  

 

     7                  Do you think the existing process of learning once  

                         engineers enter the workplace is effective or can you  

                         think of any better ways to do this? 

 

Work/environment changes  

 

      8                In your own career, how have you seen the engineering                Predictors of career overload                      (Gould & Fontenla. 2006) 

                        profession change over time?    and stress  

 

      9                In your own career, how have you seen the environment      Predictors of career overload                 (Gould & Fontenla. 2006) 

                        in which engineers work in change over time?      and stress  

 

     10               Can you think of any emerging areas in the field of  

                        engineering that we should pay particular focus to in the 

                        survey? 

 

     11              Can you think of any other information, outside of what 

                       we already discussed that you think we should try to  

                       capture in the survey? 
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Participants were given a choice as to the preferred location for the interviews for 

convenience purposes. Eight of the 10 interviews were conducted over Zoom, one of the 

interviews was conducted in person at their place of work and one was conducted over the 

phone. The interviews were not audio-recorded but notes were taken by the interviewer 

throughout the interviews, all of which lasted about an hour. The interviewees were sent the 

interview notes after the completion of the interview and given the opportunity to make any 

desired changes. 

In both the interviews and the focus groups, consent was gained before participation, see 

Appendix One. The participant who completed an in-person interview was asked to read the 

information sheet and sign the consent form at the beginning of the interview. All other 

participants were emailed the forms a week prior and asked to electronically return a signed 

copy before commencement. An email reminder was sent out four hours before if they had not 

completed the forms.  

Focus Groups. Upon expressing interest in participating in the focus groups, participants were 

provided with a link to an Eventbrite page where they could self-select a focus group from the 

four different times offered. All four focus groups were conducted over Zoom, allowing for the 

sampling of a more diverse group of people (Rupert et al., 2017). The focus groups ranged in 

duration from 60 to 90 minutes. Each focus group was audio-recorded and then transcriptions 

were created and checked against the recording to ensure accuracy.   

The focus groups also followed a semi-structured guide, see Appendix Two, based on a 

card sort activity that was run on the online platform, Padlet.  Padlet is a real-time collaborative 

software platform where users can collectively upload, edit and organise content on online 

virtual boards. Potential topics of interest identified from the interviews were written onto a 

collection of cards on the Padlet platform, see Appendix Three. As this project fit within the 

wider BeLongEng project, some topics were also presented that were not relevant to the current 
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study but to the wider project. See Table 3 for the list of topics analysed for this study and 

Appendix Four for the list of all topics presented. After listening to the introduction about the 

project, participants were asked to rate whether they felt the topics were important, neutral or 

unimportant if the goal was to fully understand the career and career path of engineers. This 

rating took place using the Padlet platform and participants were also able to add additional 

topics to the card collection. A group discussion was then facilitated by the researcher after the 

ratings to further explore why the participants sorted the cards as they did. A key benefit of 

conducting focus groups is the social interaction that develops through discussion, allowing 

participants to explore issues as a group and probe each other’s answers (Halcomb et al., 2007). 

Therefore, facilitator input into this discussion was kept as minimal as practical. 

Table 3.  

Provided topics for focus groups 

Topics presented to participants  

Identity  

Belonging  

Career opportunities  

Formal learning  

Contribution to society  

Experiences of workplace mistreatment  

Work-life balance  

Role overload  

Stress 

Career aspirations  

Job security  

Wellbeing  

Organisational support  
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Data Analysis  

Thematic analysis was conducted on the interview and focus group data following 

recommendations set out by Braun and Clarke (2006; 2014; 2019). However, the approaches 

differed slightly, to reflect the purpose of each data collection stage. The interview data was 

coded using an inductive approach as it was the intention to keep this stage as open as possible. 

Following this, the focus group data was coded using a deductive approach as this analysis was 

partially informed by the previous thematically coded interview data.  

In line with Braun and Clarke’s recommendations (2006; 2014; 2019), the thematic 

analysis phases were not rigid and were used as a guide where one could move back and 

forward as needed. However, the analysis took place, broadly, in the following steps.  Initially, 

there was a familiarisation of the data set, whereby the data was read and re-read, enabling one 

to become fully immersed with the content. Following this, the software platform NVivo was 

used as a way to organise the subsequent data steps.  

Initial codes were manually generated by the researcher. As stated, the interviews 

followed an inductive approach so the codes were kept as open as necessary. For the focus 

group data, a deductive approach was used and as such consideration was given to the themes 

and concepts already identified in the interview data when developing the codes. After all the 

data was coded, the codes were collated and examined for initial themes with the focus being 

to identify the broader concepts that might be able to capture several codes with an underlying 

shared meaning. The identification of shared meaning across codes belonging under the same 

theme was key in this stage, following recommendations by Braun & Clarke (2019).     

Finally, the identified themes were reviewed and refined. Once a final list was created, 

definitions and names were developed. Key excerpts that represented the themes were 

identified and categorised under these themes for future reporting purposes. These final themes 

and key excerpts from both the interviews and the focus groups can be seen in the below results 

section.  
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Results 

 

Finalised themes and their descriptions, as well as key experts from the focus groups and 

interviews, are presented below. Each is categorised by the underlined headings which 

represent the overarching themes. Sub-themes are then discussed under each heading where 

relevant. Each theme represents factors identified as being related to career commitment and 

turnover intentions in practising engineers.   

An unambiguous sense of career ‘fit’ 

This theme presented across most participants in the qualitative research phase and had 

the two clear sub-themes of identity and belonging. As expected, seeing oneself and being able 

to identify as an engineer was something that came through strongly in the data as being a 

reason why someone would want to remain in this profession. However, it was also something 

that differed largely between participants in the sense that some participants felt very strongly 

connected to the idea that they were an ‘engineer’ and others did not associate so much with it. 

The following quotes highlight this difference clearly.   

‘I feel like it's something I so strongly hold on to, like who I am as a person is an engineer and I feel really 

passionate about it.’ 

 

‘I sometimes feel like a bit of a fraud as an engineer because it's been so long since I’ve really done it. The 

engineering work of my roles has almost been administrative for many years. I have to have an engineering 

background and basis and understanding of the industry to do that role, but I’m not really doing engineering work. 

I’m proud of being an engineer but I don't feel that I really am.’ 

 

The second quote highlights a very important sentiment which was echoed throughout 

the data by those who did not identify as strongly with engineering. Overall, the main reason 

for this seemed to be related to the perceived ambiguity around what being an ‘engineer’ 

means.  

The second sub-theme, belonging, was identified because it was clear that people could 

feel, on an individual level, that they were an ‘engineer’ but still feel as though they do not 

belong in the profession in the sense that they do not fit in with the other engineers. This was 
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then identified as a reason why people may choose to leave the profession, despite feeling as 

though they are a successful engineer.  

‘A lack of feeling of belonging, for those who are not stereotypically masculine in their interests. Even men who 

are more interested things such as Engineers Without Borders as opposed to sport can feel excluded or not 

comfortable in an environment where there is a lot of talking about prostitution and swearing.’ 

 

This idea that certain areas in the engineering profession suit a particular ‘type’ of 

individual was very prominent. Both the belonging and identity sub-themes together were 

categorised under the overarching theme, an unambiguous sense of career ‘fit’, as the data 

seemed to suggest that if people had a very clear and unambiguous sense of career ‘fit’, in 

terms of both identity and belonging, they would be more likely to stay in and be committed to 

the profession.  

Alignment of the technical and managerial  

Alignment of the technical and managerial was a theme that was strongly related to the 

first theme and sub-theme of identity but was also subtly different and, hence, why it is 

presented here as its own theme. It became clear from the data that in the engineering profession 

there is a distinct perceptual difference between those engineers who work in the technical area 

and those who work in management. This perception then led to some engineers in managerial 

roles questioning their identity as an engineer, as is clear in the quote above related to identity. 

However, there is also a separate aspect to this, highlighted clearly in the quote below, which 

related to the idea that one could have a strong sense of identity but feel that their role does not 

match this.  

‘If you went in because you wanted to be a technical expert, this is a problem because you can’t just be a technical 

expert. You have to be a manager and project manager and so, what attracts us as engineers to these technical 

problems, society has said you can’t just be that anymore. Industry is pushing us out of the technical area and 

some people just refuse to leave, there’s this tension.’  

 

As this participant explains, someone could identify strongly as a ‘technical’ engineer 

but experience external pressure to move into a role that is different to what they identify as. 

This potentially creates an atmosphere of tension, whereby individuals feel as though they are 
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being pushed into a role that seems to conflict with their sense of identity. This was identified 

as potentially being related to career commitment as these individuals would face a challenging 

choice in this scenario. If they chose to move into a managerial role, they could either actively 

change their sense of identity from being a ‘technical’ engineer to a ‘manager’ or they may not. 

The effect on those who do not could lead to the issues above with regards to their sense of 

career ‘fit’. On the other hand, there may be individuals who are unwilling to move out of the 

‘technical’ space, and this could result in them facing a career plateau as illustrated in the quote 

below which may lead to lower career commitment.   

‘I know in my organisation, I have a problem with people who are very, very good technically and really enjoy 

that and want to be technical, but they cannot progress because of the organisational structure.’ 

 

An intrinsic sense of social contribution 

An intrinsic sense of social contribution was a clear theme that presented across all 

participants as being a reason for why they were committed to the profession, as illustrated in 

the quote below.  

‘I really love making a difference. A very strong part of my personality is that need to contribute and make a 

tangible difference, as a practising engineer, I loved the difference that it made.’ 
 

This is not an unexpected finding and was previously discussed in the literature review 

as being a strong motivator for commitment. Conversely, this is also something that may drive 

people to leave if they feel they are not getting this sense of contribution from their job, as 

evident from the following quote. 

‘I feel like younger people will leave companies, or you know, actively show that they don’t want to participate 

in organizations that are supporting certain things.’ 

 

This sentiment may have distinct implications for those engineering firms that work in 

areas such as the oil or gas industry where there is a growing idea among the public that these 

industries are not positively contributing to society (Theodori & Jackson-Smith, 2010). 

Availability of career opportunities  
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The availability of career opportunities was identified as something that seemed to 

greatly affect whether an individual would choose to stay in engineering or move into another 

profession. There were three clear sub-themes that each tapped into different aspects. The first 

was opportunities for promotion. This sub-theme referred to the extent to which there are 

opportunities available for someone to grow in their career. The following quote discusses the 

availability of opportunities and the result that a lack of movement can have.  

‘I think engineers can get bored quite easily, there’s a lack of engineers in the industry but it’s actually really hard 

to be in a company and grow, it’s easy to go from a graduate to senior but to go from senior to a director is actually 

really hard.’  

 

Perception of control over promotional ability was categorised as a sub-theme as it was 

noted by participants that sometimes there are opportunities available but that these 

opportunities are not always equally available to everyone, as illustrated by the following 

quote.  

‘Women who I’ve taught in past have left engineering because they have felt that they used to experience very 

harsh harassment and discrimination and that they were not being given the opportunities and promotional 

opportunities required to progress and not being paid enough.’  

 

This idea that individuals may recognise that they have fewer chances of getting a 

promotion due to factors outside of their control is a risk factor for possible future turnover and 

dwindling career commitment. These two sub-factors then relate heavily to the final sub-theme, 

recognition of external employability. This theme refers to the idea that engineers tend to 

strongly recognise their own ability to be employed in other sectors due to the transferable 

skills that are learnt in an engineering career, as can be seen in the following two quotes.  

‘The Bachelor of Engineering degree is a passport to almost any profession.’  

‘More often people will look sideways at another company […] there’s no reason why they would just look at 

engineering.’ 

 

If one then looks at all these sub-themes together under the overarching theme, it appears 

as though individuals in the engineering profession are driven by promotional opportunities 

and if these opportunities are lacking or if an individual feels they are unable or less likely to 
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acquire one, then they will look for roles where promotions are possible even if this means 

leaving the engineering profession.    

A continual desire to learn 

A continual desire to learn represents the idea that engineering is a career that involves 

lifelong learning due to the significant technological changes that occur. The nature of the role 

was therefore identified as being a sub-theme of this. Many participants had the idea that if 

someone is to stay in engineering and be successful, they need to be prepared to spend the rest 

of their career learning and that one never gets to the point where they no longer need to learn. 

The quote below relating to the need to have ‘technical curiosity’ sums up this theme very well.  

‘What I’ll say is technical curiosity. You don’t have to be the expert, but you have to be curious enough to learn 

the ins and outs of it. If you have a strong engineering orientation, that’s going to result in lots of equations but 

it’s the curiosity that makes you good at engineering.’ 

 

A second sub-theme was identified related to formal learning. Despite the identification 

that learning is a key part of this career, participants were also of the opinion that, just because 

an individual has completed some form of formal learning, does not mean they are 

automatically entitled to be viewed as a better engineer. The quote below illustrates this idea 

well.  

‘I sense sometimes that some people got a PhD and found that somehow, they would be automatically given more 

responsibility and were frustrated that they weren’t, but it’s not right to be given responsibility just because of 

that.’  

 

Alignment between expectation and reality  

Alignment between expectation and reality was a factor identified that seemed to relate 

heavily to whether an individual who is early in their career would choose to remain in this 

profession. Two sub-themes were categorised under this overarching theme. The first was 

preparedness, reflecting the idea that sometimes engineers feel that their degree has not 

prepared them sufficiently for their role, as can be seen in the quote by the participant below.  

‘My Bachelor of Engineering degree didn’t prepare me especially well for this job, and I would probably use 

less than 5% of what I learnt in my bachelor’s degree in my role.’ 
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This idea of preparedness related heavily to the previous theme of a continual desire to 

learn and there were subtle disagreements among participants regarding whether an 

engineering degree should prepare a graduate fully for a role or whether it should simply allow 

them to gain entry so that they can then continue to learn. The quote below illustrates this idea. 

‘If they work in safety and critical infrastructures, those careers have a body of knowledge that can’t be developed 

in four years […] Generally, in civil engineering, what’s being taught is sufficient but by no means the full amount 

of what they need to know. So it’s sufficient for them to get them entry, but you could not, with this knowledge, 

go directly to being a chartered professional engineer.’  

 

This then brings us to the second identified sub-theme, perception. This represented the 

idea that it perhaps is not that an engineering degree fails to prepare students for the reality of 

work, but that it gives them false perceptions about what working will be like, resulting in them 

experiencing a misalignment between expectation and reality. The following quote from one 

of the academic participants highlights this idea.  

‘I have also seen graduates returning to consider a PhD because the work is not what they hoped, or graduates 

who have left for various reasons or those saying I’m doing this kind of engineering when I wanted to do this. I 

do wonder the extent to which we set students up for disappointment or maybe the extent to which they set 

themselves up for this. We try to let them see all the possible futures but maybe they’re not all possible. It’s sad 

if there are people with the world at their feet who are finding that it’s disappointing.’ 

 

This indicates that engineering graduates could enter the workplace and realise, in their 

first few years, that the work is very different from their expectations and also that they are not 

sufficiently prepared for the work. Such an experience could significantly affect rates of 

commitment and turnover.  

A sense of inclusion 

A sense of inclusion was identified as a strong reason why one would choose to leave the 

engineering profession completely. Unfortunately, most participants who self-identified as 

belonging to a minority group, either in terms of gender or ethnicity, had experienced varying 

levels of discrimination, bullying and harassment in the engineering profession. In many cases, 

this led to them leaving either the organisation or the engineering sub-discipline. Furthermore, 

in some cases, participants identified friends who had left the profession altogether as a result 
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of negative experiences. The quote below provides a key reflection on the effect this had on 

one participant.  

‘Reflecting on my own experience when I was working, I experienced many things that would not be tolerated in 

any normal workplace and you know it wasn't just me, it was a huge kind of cultural issue, and that was a big 

factor that drove me out of the field because I was not prepared to kind of spend the next 30 years working with 

behaviour wouldn't be tolerated.’  

 

One particularly poignant quote presented below illustrates how these experiences also 

affected the extent to which one participant wanted to encourage others into the career.  

‘I've been in some workplaces where I have been mistreated from like sexual harassment to bullying […]  It was 

really upsetting at the time and it's really hard and I often want to encourage people into engineering because I 

think being an engineer is cool and I love it, I’m so passionate about it. But then I find it hard when people go, oh 

what’s it like being a woman in engineering, and I don't want to share those experiences. I've had my whole team 

go to the strip club every Friday and not be invited to lunch, and this was not even that long ago.’ 

 

Positive perceptions of those outside the industry  

Positive perceptions of those outside of the industry was identified as a theme as it was 

brought up by a few participants that engineers in recent years have suffered some bad 

reputational damage and this has affected how they are viewed by others. This was then 

identified as being related to career commitment as those who participated appeared to be 

strongly motivated to change these perceptions so as not to deter others from entering the field. 

It was framed as positive perceptions of those outside the industry as the idea from participants 

was that if the perceptions from those outside engineering were positive, this may encourage 

others into the field as they will see engineering as a more meaningful and valuable career. 

There were two sub-themes identified related to this aspect. The first was trust, being the extent 

to which the public has trust in engineers. The quotes below illustrate this idea well.    

‘As an engineer, there are some events that have taken a real dent in the trust and confidence in the public’s view 

of us, particularly the CTV* building, this really dropped the general public’s confidence in engineers. That hasn’t 

recovered as much as we would like […] There’s still some strong reputational damage. We often hear that 

engineering is quite hidden, if it’s going well no one thinks about it too much but most people can name an 

engineer who’s failed in some way.’  

 

‘My family don’t trust them [engineers]. My family is very sceptical, whereas some other communities are 

interested in the advice of engineers […] I’ve been told since day one, don’t be an engineer but this is why you 

should be an engineer, so this doesn’t happen.’ 

 

*For reference the CTV building was a building that collapsed during the 2011 Canterbury earthquake killing 

115 people. Reports found there were significant flaws in the building’s design (Henry, 2019).  
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This idea was deemed to relate to turnover and career commitment as it appeared this 

mistrusting perception played heavily on the minds of some participants. When one views this 

with the previously identified theme, an intrinsic sense of social contribution, one can begin to 

understand why this lack of trust may have such a strong effect on individuals in this profession. 

If an individual is motivated by helping others but a strong perception emerges among the 

public that engineers are harming people, an individual may then want to distance themselves 

from the profession. The second sub-theme identified under this overarching theme was the 

perception of the role and this related to the idea that some participants felt that the public does 

not understand what engineers do, as can be seen in the quote below. 

‘My parents think I fix cars or build bridges. When I try to explain to them what I do they’re just not used to it 

and I think the public doesn’t actually know. And I’m just a civil, electrical and software do completely different 

stuff to what I do, we all get lumped into being an engineer and we’re quite different.’  

 

The idea that even those close to individuals in this career may misunderstand their role 

is an interesting one. As well as possibly contributing to the above idea of a lack of trust, it 

may also result in an individual feeling as though it is difficult to discuss their job with those 

outside the profession, as evident in the quote above when the participant tries to explain their 

role to their family. This therefore may affect the amount of support they receive from those 

around them and could have flow-on effects for levels of career commitment and turnover 

intentions.  

An overall sense of wellbeing and satisfaction  

The last theme, an overall sense of wellbeing and satisfaction, was purposefully termed 

very broadly. Throughout the data, it became clear that several factors played heavily on some 

participants and were identified as being reasons why some people feel a lack of enjoyment 

from their role and, in some cases, why they left to find new roles. The three sub-themes 

identified were support, work-life balance and role overload. It is recognised that these sub-

themes are very separate constructs. However, when one looks at them in a broad sense, they 
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are all constructs that will affect an individual’s sense of wellbeing and satisfaction, hence why 

they are grouped here under the same overarching theme.  

The first sub-theme, support, was created as some participants stated that without a strong 

support system, one would find working as an engineer very difficult due to the pressured 

nature of the role. The quote below strongly reflects this sentiment. 

‘I think that very often a successful engineer has a supportive partner or family around them. You can be successful 

without it, but I think it’s much harder.’  

 

Interestingly, this quote refers only to external support rather than support that could be 

gained from an organisation or others in the profession. When viewed in conjunction with the 

quote from another participant below, it provides an interesting insight into participants' 

perception of the amount of support that can be gained from the engineering profession itself.   

‘That’s where this empathy thing comes in, and making sure others are ok and you are aware of what they could 
be in as well. It’s lacking and you see it quite a bit.’ 
 

The second sub-theme, work-life balance, came through as a very strong reason why 

someone would choose to work in either another discipline of engineering or in another 

profession entirely. There was an idea that certain sectors in engineering do not have a good 

balance between personal and work time. This then led to feelings that this work is 

incompatible with the ability to have a healthy family life and that therefore you are faced with 

a choice to either, move to another area of engineering or another profession, or to sacrifice 

your personal relationships. This can be seen in the quotes from two different participants 

below.  

‘In commercial organisations, the pressure is on to work long hours and to work very hard. If you’re putting in 

12-hour days you don’t have much time to spend with your family but that’s what engineering has moved to, from 

being a profession that has practice-based activity to a professional that has business-based activity.’ 

 

‘If you work for a contractor… you could be doing 70-hour weeks which is really fun if you’re a junior and want 

to make lots of money but if you’re a senior person, you can’t spend that much time away if you have a family.’    
 

Finally, role overload was created as a sub-theme as, although it was very strongly 

related to work-life balance, it reflected more on the sentiment that engineers have a large 
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amount to do and not enough time or resources to complete it. This then leads to them working 

longer, often unpaid hours, to complete what needs to be done. This idea can be seen in the 

following two quotes from different participants.  

‘I often hear lately that people are feeling overloaded and they need to do more and more… I don't know if it's 

true or if they’re physically just getting old and tired but it's certainly something that people talk about and it's 

something that technology has kind of enabled as well.’ 

 

‘Our engineers were doing a lot of unpaid work, I know when I was working in local government.’ 

 

Study Two 

 

As stated, this project sits within the wider BeLongEng project. At the time of this 

exploratory research, the BeLongEng project was conducting a pilot study to test the 

functionality of a survey to be used in data collection in 2022. Although the sample size was 

small due to it being a pilot test, this still offered a unique opportunity to further explore the 

relationship between the identified factors using quantitative research. These findings provide 

some preliminary insights that could then be followed up in future research. Ethical approval 

was granted for this study by the University of Canterbury Human Ethics Committee (HEC 

2021/41). The research questions for the second study were developed based on the above 

findings from the first qualitative study and the proposed adapted model. These hypotheses are 

broken down to correspond with the relevant identified overarching theme from study 1 and 

can be seen below.  

The first hypothesis was formulated based on the proposed model and results from Singh 

et al. (2013) in that career commitment has been identified in the literature as being a predictor 

of turnover intentions.  

• H1: There will be a significant negative correlation between career commitment and 

turnover intentions. 

An unambiguous sense of career ‘fit’ 
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The second hypothesis was informed from the theme, an unambiguous sense of career 

‘fit’. It related to the identified subcomponents of identity and belonging as these were 

identified in the results as being important predictive factors of commitment and turnover. It 

was also informed by the proposed model using the SIT and the model formulated by Godwin 

(2016) in that both belonging and identity were identified as having a central relationship with 

self-efficacy. Due to this data being cross-sectional in nature and because of the small sample 

size the directionality of the relationship could not be tested but it was possible to test the 

association between them.  

• H2: Both engineering identity (H2a) and workplace belonging (H2b) will be 

significantly positively correlated to self-efficacy. 

• H2b: Self-efficacy will be significantly positively correlated with career commitment 

and turnover intentions.  

• H2c: Identity and belonging will be significantly positively correlated with career 

commitment and will be significantly negatively related to turnover intentions.  

Availability of career opportunities  

The availability of career opportunities was identified by participants as being important 

to both career commitment and turnover intentions. In relation to the SCCT model it more 

closely relates to the idea of outcome expectations in that one might believe that opportunities 

will be available to individuals if they complete work to a high standard. Career opportunities 

as a construct was determined to be difficult to measure and instead would be better picked up 

in the future BeLongEng longitudinal study. However, an individual’s perception of their 

control over these promotions was able to be measured through work locus of control. Work 

locus of control refers to the idea that individuals feel they will be rewarded for their hard work 

at work rather than rewards being based on aspects such as luck. Based on both this data and 

the previous research, hypothesis 3b was formulated. Based directly on the qualitative data, 
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that the availability of outside opportunities would lead to one moving into another industry if 

their own outcome expectations were low, hypothesis 3a was also formulated.  

• H3a: There will be a significant positive correlation between external employability 

and turnover intentions, such that those who believe they are more employable 

elsewhere will have higher turnover intentions.  

• H3b: Work locus of control will be significantly positively correlated with career 

commitment and a significantly negatively correlated with turnover intentions.  

A continual desire to learn  

A continual desire to learn was a theme identified in the qualitative data and it related to 

the idea that learning played a significant role in one’s levels of commitment and turnover 

intentions. However, it was more complex than simply having the highest level of qualification, 

hence the specification of hypothesis 4b. The SCCT also suggests that learning experiences 

play in integral part in determining career outcomes in that learning experiences will influence 

one’s level of self-efficacy. This is what informed the development of hypothesis 4c. Learning 

experiences was not included in the initially proposed adapted model for this study however, 

as it was identified in study 1 it was included in study 2 to further explore this relationship.   

• H4a: Individuals who completed continued professional development (CPD) in the past 

12 months will have significantly higher levels of career commitment and significantly 

lower levels of turnover intentions than those who did not complete any CPD training.  

• H4b: Level of highest qualification will not be significantly associated with either 

career commitment or turnover intentions.  

• H4c: Individuals who completed continued professional development (CPD) in the past 

12 months will have significantly higher levels of self-efficacy than those who did not 

complete any CPD training.  

An intrinsic sense of social contribution  
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An intrinsic sense of social contribution was identified in the qualitative data as a 

potentially strong reason why someone would be committed to this profession. This aspect 

relates most with the outcome expectations component of the SCCT, being that individuals 

may believe that the outcome of their work will lead to positive social outcomes, leading to 

higher levels of commitment. The proposed model and the qualitative research is what 

informed the development of the hypothesis 5.  

• H5: Meaningful work will be significantly positively correlated with career 

commitment and a significantly negatively correlated with turnover intentions.  

Alignment of the technical and managerial  

Hypothesis 6a was formulated primarily from the data obtained from the qualitative 

findings. This was the idea that those who strongly identify as being an engineer will have a 

higher sense of belonging. Hypothesis 6b was formulated based on both the qualitative data 

and the research. Participants brought up the idea that some individuals feel they have higher 

control of job outcomes compared to others. In the SCCT model there is a specified relationship 

between self-efficacy and outcome expectations which, as stated above, work locus of control 

fits within. Therefore, hypothesis 6b was developed.   

• H6a: Individuals with a stronger sense of identity as engineers will have a significantly 

a higher sense of belonging.  

• H6b: Individuals with a stronger sense of self-efficacy will have higher work locus of 

control.  

A sense of inclusion 

Hypothesis seven related to the previous hypotheses and the proposed adapted model in 

terms of a sense of belonging leading to higher levels of commitment. However, it represented 

a more severe version of it as identified through the sense of inclusion theme. This theme 
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referred to the idea that experiencing forms of workplace mistreatment would lead to an 

individual wanting to leave the profession.   

• H7: There will be a significant positive correlation between experiences of workplace 

mistreatment and turnover intentions. 

A sense of overall wellbeing  

Finally, hypothesis 8 was informed by both the qualitative data and the SCCT. 

Participants identified several aspects related to one’s overall sense of wellbeing that would be 

related to lower levels of commitment and possible higher levels of turnover. The SCCT also 

identifies aspects such as support as being important to commitment through its indirect effect 

on self-efficacy. Support was included as an aspect in the initially proposed adapted model 

however the additional constructs were added based on the data analysed from study 1. The 

hypothesis below were informed both from the adapted model and the qualitative research.  

• H8a: Wellbeing, support, career satisfaction and work-life balance will be significantly 

positively correlated with both self-efficacy and career commitment and significantly 

negatively correlated with turnover intentions.  

• H8b: Stress and role overload will be significantly negatively correlated with career 

commitment and significantly positively correlated with turnover intentions.  

Method  

Participants  

Participants of this study were 40 individuals; 52.5% female and 47.5% male; with a 

completed engineering qualification who were residing in either New Zealand or Australia. 

They did not need to be currently working in the engineering profession. Participants were 

recruited through the professional connections of people on the BeLongEng project team as 

well as through LinkedIn. The average participant age was 38 years (SD = 10.09). The main 

discipline breakdown of participants was as follows, although participants could identify as 

being in more than one discipline; 37% Civil, 33% Project Management, 27% Environmental, 
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27% Transportation, 27% Management. For a full breakdown of discipline see Appendix Five. 

Participants who completed the survey were able to enter their email and go in the draw to win 

one of five $50 grocery vouchers. They were not required to answer all the survey questions to 

go into the draw.  

Of the 40 participants, 57% were currently residing in Australia and 43% were residing 

in New Zealand at the time of the study. The educational background of the sample was varied 

and can be seen in Table 4. However, as one can see 25% of the sample’s highest qualification 

was a PhD or Doctorate degree. This suggests the sample is not representative of the wider 

engineering population as, although the number of PhD graduates is increasing year, they are 

generally awarded to a small proportion of individuals (Dobson, 2012) and usually only make 

up about 2% of the labour force (Brundage, 2017; OECD, 2012).  

Table 4.  

Educational breakdown of participants by highest qualification. 

Levels Counts % of Total 

Advanced Diploma  2  6 %   

Bachelor Degree  5  13 %   

Bachelor Degree with Honours  12  30 %   

Graduate Diploma  1  3 %   

Master Degree  9  23 %   

PhD or Doctorate Degree  10  25 %   

Postgraduate Diploma  1  3 %   

 

Women were also over-represented in this sample making up 52.5% of the sample 

compared to the 13% reported in the engineering population in both Australia (Professionals 

Australia, 2021) and New Zealand (Ministry for Women, 2018). 
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Measures 

The BeLongEng pilot survey contained 517 items covering a wide range of topics related 

to the careers of engineers. However, as this study is a smaller part of this project, only 

measures deemed pertinent to career commitment and turnover intentions; as identified in the 

previous qualitative study; were analysed. All measures analysed are reported below. Open-

ended questions for some scales were also included to add richness to the data, particularly for 

the topics that were being investigated in a more exploratory nature, such as workplace 

belonging and mistreatment.  

Participants were asked a series of demographic questions including age, level of 

qualification, country of current residence (either New Zealand or Australia) and the number 

of hours of continued professional development (CPD) that they have completed in the last 12 

months.  

All the variables were measured on a 1 to 5 Likert scale. All reverse items were recoded 

and then an average score was created, producing a final score between 1 and 5 with higher 

scores indicating higher levels of the variable in question. The full scales for all developed or 

adapted measures used can be seen in Appendix Six.  

Career commitment was measured using the scale developed by Blau (1989) This 

contained seven items, three of which were reverse items. Examples of these items are, ‘I like 

this career too well to give it up’ and ‘I am disappointed I ever entered this profession’ (reverse 

item). Participants responded on a 1 to 5 scale with 1 being strongly disagree and 5 being 

strongly agree. Internal reliability of the scale in this study was strong with a Cronbach’s  of 

.79.  

Meaningful work was measured using a developed three-item scale, none of which were 

reverse items. Items were adapted from the Work and Meaning Inventory (Steger et el., 2012). 

An example item is ‘The work I do serves a greater purpose.’ Participants responded on a 1 to 
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5 scale with 1 being strongly disagree and 5 being strongly agree. Internal reliability of the 

scale in this study was strong with a Cronbach’s  of .89. 

Work locus of control was measured using the shortened version of the Work Locus of 

Control Scale (WLCS) (Spector, 1988). This contained eight items, four of which were reverse 

coded. Examples of these items include, ‘Getting the job you want is mostly a matter of luck’ 

and ‘Promotions are given to employees who perform well on the job.’ Participants responded 

on a 1 to 5 scale with 1 being strongly disagree and 5 being strongly agree. Higher scores meant 

an individual had a higher sense of control at work. Cronbach’s  of the scale in this study was 

.61.  

Role overload was measured using a three-item scale used by Bolino and Turnley (2005), 

no items were reverse coded. An example item is, ‘The amount of work I am expected to do is 

too great.’ Cronbach’s  of the scale in this study was .91. Participants rated the extent to 

which they agreed with the statement from 1 (strongly disagree) to 5 (strongly agree). 

Five items, including one open-ended question, were used to measure experiences of 

workplace mistreatment. This scale was specifically developed for this study, see Appendix 

Six. Questions focused on bullying, incivility, sexual harassment and finally, bullying and 

incivility that had occurred because of racial or ethnic discrimination. Participants were asked 

to rate the frequency that they had experienced each of these in the last 12 months. The response 

scale ranged from 1 being never to 5 being very often (a few times a week).     

Organisational support was measured using two items taken from the NIOSH worker 

well-being questionnaire (Chari et al., 2021). The first measured supervisor support with the 

item, ‘I can count on my supervisor for support’ and the second measured co-worker support 

with the item, ‘I can count on my co-workers for support.’ Participants answered from 1 

(strongly disagree) to 5 (strongly agree).  
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Work-life balance was measured using the five-item scale by Hill et al. (2001) with the 

wording slightly adapted to fit with a agree/disagree response scale, see Appendix Six. No 

items were reverse coded. An example item is, ‘I feel I am successful in balancing my work 

and personal/family life.’ Participants were asked to rate the extent to which they agreed with 

the statements from 1 (strongly disagree) to 5 (strongly agree). Cronbach’s  of the scale was 

.69.   

Wellbeing was measured using the seven-item shortened version (Stewart-Brown et al., 

2009) of the Warwick-Edinburgh Mental Well-being Scale (Tennant et al., 2007). No items 

were reverse coded. Example items are, ‘I’ve been feeling relaxed’ and ‘I’ve been feeling 

useful.’ Participants responded on the 5-point scale with 1 being none and 5 being all of the 

time. Cronbach’s  of the scale in this study was .77.  

Work self-efficacy was measured using the ten-item scale proposed by Avallone et al. 

(2007) as translated by Pepe et al. (2010), no items were reverse coded. An example item is, 

‘If I am in trouble, I can usually think of a solution.’ Participants responded on the 5-point scale 

with 1 being strongly disagree and 5 being strongly agree. Cronbach’s  of the scale in this 

study was .86. 

Several constructs were measured using one item scales. Researchers have advised that 

one should be cautious about using one item scales due to the resulting variability that can arise 

in predictive validity (Diamantopoulos et al., 2012). However, single items can be beneficial 

in certain scenarios and can help with time-saving, stopping a decrease in motivation and 

fatigue prevention (Brailovskaia & Margraf, 2020).  

Turnover intentions were measured using the item, ‘How often have you seriously 

considered leaving your current job’ proposed by Spector et al. (1988). Stress was measured 

using the item by Elo et al. (2003). Participants were given the introduction, ‘Stress means a 

situation in which a person feels tense, restless, nervous or anxious or is unable to sleep at 
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night because his/her mind is troubled all the time’ and then asked them to respond to the 

following item, ‘How often do you experience this kind of stress?’ For both turnover intentions 

and stress, participants responded on a 1 to 5 scale with 1 being never and 5 being all of the 

time. 

An item was developed specifically for this project to measure engineering identity. This 

item was, ‘When I think of myself as a person, I see myself as an engineer.’ Participants rated 

the extent to which they agreed with the statement from 1 (strongly disagree) to 5 (strongly 

agree).  

External employability was measured using one item adapted from the De Witte (1992) 

scale as used in Vîrga et al. (2016). This item was ‘I could easily find another job if I looked 

for one.’ Participants rated the extent to which they agreed with the statement from 1 (strongly 

disagree) to 5 (strongly agree). 

Finally, a new scale was developed to measure belonging at work. The Workplace 

Belonging Scale (Jena & Pradhan, 2018) is a scale widely used to measure this construct and 

was constructed to address some of the criticism of the previously proposed belonging scales. 

However, upon review it was determined that this scale was seemed to conflate other variables 

with belonging, therefore affecting the content validity of the scale. For example, the item, ‘I 

generally carry more positive emotions than the negative ones during my job’ seemed to be 

more relevant to measures of wellbeing rather than workplace belonging. For this reason, 

developing a new scale was determined to be more appropriate for this survey. After a literature 

analysis was conducted, items were drafted, reviewed and revised during a workshop with three 

other researchers on the project. After the development of a final set of items, the scale was 

sent to a subject matter expert external to the project for review and final changes were made 

based on this feedback.  
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Seven items were used to measure belonging directly with an example item being, ‘I can 

be myself in this profession.’ Internal reliability of the scale was strong with a Cronbach’s  of 

.89. An eighth question used the item, ‘It is important for me to feel I belong in the engineering 

profession’ to test whether participants wanted to belong rather than just feelings of belonging 

and an open-ended question was also included.  

Procedure  

Participants gained access to the survey link either through email, LinkedIn posts or the 

BeLongEng project website. This link took them to the online survey on Qualtrics. 

Participation for the entire survey took approximately 53 minutes and could be completed at 

any time and location. As mentioned, participants completed these measures as part of a 

broader package of surveys that were not relevant to the current study. They had the option to 

withdraw at any stage and if they did so, responses were removed from the data set. They also 

did not have to respond to any questions (except the pre-screening questions asking if they had 

an engineering qualification) if they did not want to.  An information sheet was presented at 

the beginning, see Appendix Seven, that outlined the studies’ general purpose and what would 

be involved by agreeing to take part. Contact details of the researcher were provided if the 

participants had any questions, comments or concerns.  

Data Analysis  

The statistical analysis for this study was conducted using the software Jamovi. Prior to 

running the analysis reverse items were recoded and incomplete responses were removed from 

the data set. Reliability analysis was first conducted for all the multi-item scales after which 

composite scores were calculated. Organisational support was kept as two one item scales as it 

measured two different types of support, and each was analysed separately. Descriptive 

statistics were then calculated to gain a picture of the overall sample. Finally, to test the 
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associations between variables, various correlation analyses were conducted between all 

variables.  

 

Results 

 

To test the specified hypotheses, a correlational analysis was run between all variables 

except hypothesis 4 where independent t-test’s were used instead. Listwise deletion was used 

throughout. A summary of the correlational analyses can be seen below in Table 5 and Table 

7. Results are discussed in line with the relevant hypotheses below. 
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Table 5.  

 

Correlation analysis for hypotheses one to seven.  

 
 Mean (SD) Career 

Commitment 
Turnover 
Intentions  

Self-
efficacy 

Identity Belonging  External 
Employability  

Work 
Locus of 

Control 

Meaningful 
Work  

Bullying  Incivility  Harassment  Sexual 
Harassment  

Career 

Commitment  

3.82 (0.69) -            

Turnover 

Intentions 

2.61 (0.92) -0.37* -           

Self-efficacy  4.05 (0.50) 0.18 0.04 -          

Identity 3.65 (1.23) 0.26 -0.26 0.32* -         

Belonging  4.29 (0.68) 0.27 -0.42** 0.39* 0.49** -        

External 

Employability 

3.92 (1.22) 0.27 -0.06 0.20 0.32* 0.33* -       

Work Locus of 

Control 

3.42 (0.54) 0.29 -0.34* 0.49** 0.40** 0.66** 0.27 -      

Meaningful Work 4.14 (0.87) 0.41** -0.26 0.28 0.19 0.25 0.32* 0.49** -     

Bullying 1.59 (0.94) -0.34* 0.27 -0.01 0.12 -0.10 0.12 -0.20 -0.24 -    

Incivility 2.03 (1.01) -0.35* 0.40* 0.02 -0.08 -0.28 0.04 -0.19 -0.15 0.68*** -   

Harassment 1.26 (0.72) -0.03 0.17 0.18 -0.00 -0.32 -0.10 -0.18 -0.25 0.29 0.31 -  

Sexual Harassment 1.46 (0.94) -0.40* 0.34* 0.02 -0.10 -0.31 -0.23 -0.22 -0.21 0.64*** 0.70*** 0.40* - 

Note. * p < .05, ** p < .01, *** p < .001, n = 40 
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Hypothesis One  

As can be seen in Table 5, a significant negative correlation was found between career 

commitment and turnover. This was in line with the hypothesis and showed that people with 

higher career commitment tended to have lower turnover intentions.  

Hypothesis Two – ‘An unambiguous sense of career ‘fit’’ 

In line with the hypothesis, identity and belonging were found to have a significant 

positive correlation with self-efficacy. However, self-efficacy was not found to be significantly 

associated with either career commitment or turnover intentions which was contradictory to 

hypothesis 2b. Finally, only the relationship between belonging and turnover intentions was 

found to be significant. No significant relationship were found between identity and belonging 

and career commitment. This contradicted the specified hypothesis that both identity and 

belonging would be significantly related to both career commitment and turnover intentions.  

Hypothesis Three – ‘Availability of career opportunities’  

No significant correlation was found between external employability and turnover 

intentions or between external employability and career commitment, contrary to the proposed 

hypothesis 3a. In support of hypothesis 3b, work locus of control was found to have a 

significant negative correlation with turnover intentions, but no significant relationship was 

found with career commitment.  

Hypothesis Four – ‘A continual desire to learn’  

To test the relationship between the number of hours of CPD, career commitment and 

turnover intentions an independent samples t-test was run. Descriptive statistics for the 

distribution of the self-specified CPD hours can be seen below in Table 6.  
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Table 6.  

Frequencies of the nominated number of CPD hours 

Levels Counts % of Total 

0 hours 15 38% 

1 to 24 hours  2 5% 

25 to 50 hours  8 20% 

51 to 75 hours  6 15% 

76 to 100 hours  3 8% 

101 to 125 hours  3 8% 

126 to 150 hours  2 5% 

More than 150 hours 1 3% 

 

An independent t-test was used to investigate whether there was a difference in levels of 

career commitment and turnover intentions between those who completed CPD and those who 

did not complete any in the last 12 months. No significant difference was found between groups 

who did complete CPD in the last 12 months on levels of either career commitment (t (38) = -

1.01, p = .319), self-efficacy (t (37) = -1.34, p = .189) or turnover intentions (t (36) = 0.42, p = 

.679). This result did not support the hypotheses.  

To test whether qualification level was associated with career commitment and turnover 

intentions a one-way ANOVA was run. As hypothesised, highest qualification level (when 

looking at Bachelor’s Degree, Bachelor’s Degree with Honours, Master Degree and PhD) had 

no significant association with either career commitment (F(3, 15) = 0.53, p =.666) or turnover 

intentions (F(3, 12) = 0.86, p =.487). That is those who had a higher-level of degree were no 

more committed to their career or less likely to leave their role than those with a lower-level 

degree.  
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Hypothesis Five – ‘An intrinsic sense of social contribution’  

In support of hypothesis five, meaningful work was found to have a significant positive 

correlation with career commitment. However, there was no significant correlation between 

meaningful work and turnover intentions, a result that did not support the hypothesis.  

Hypothesis Six – ‘Alignment of the technical and managerial’ 

In line with the hypotheses, a significant positive correlation was found between a sense 

of engineering identity and a sense of belonging as well as between a self-efficacy and work 

locus of control.  

Hypothesis Seven – ‘A sense of inclusion’  

Several significant correlations were found between experiences of workplace 

mistreatment, turnover intentions, and career commitment. Significant negative correlations 

were found between experiences of bullying and career commitment. experiences of incivility 

and career commitment and sexual harassment and career commitment. However, no 

significant relationship was found between career commitment and harassment. Only incivility 

and sexual harassment were found to be significantly correlated with turnover intentions. All 

forms of workplace mistreatment except harassment were also significantly correlated with 

each other.  

Results from hypothesis eight can be seen in Table 7 and results are discussed below.  

 

 

 

 

 

 

 



 

 51 

Table 7.  

 

Correlation analysis for hypotheses eight and nine. 

 

 

Note. * p < .05, ** p < .01, *** p < .001, n = 40

 Mean (SD) Career 

Commitment 

Turnover 

Intentions  

Self-

efficacy  

Wellbeing  Supervisor 

support   

Co-worker 

support   

Work-life 

balance  

Stress  Role overload  

Career Commitment  3.82 (0.69) -         

Turnover Intentions 2.61 (0.92) -0.37* -        

Self-efficacy  4.05 (0.50) 0.18 0.04 -       

Wellbeing 3.50 (0.49) 0.41** -0.60*** 0.37* -      

Supervisor support   4.18 (0.83) 0.57*** -0.33* 0.10 0.31 -     

Co-worker support 4.29 (0.80) 0.29 -0.09 0.14 0.05 0.65*** -    

Work-life balance  3.36 (0.81) 0.28 -0.50** 0.02 0.50** -0.02 -0.07 -   

Stress  2.97  (0.74) -0.11 0.21 -0.14 -0.23 -0.12 0.04 -0.44** -  

Role overload  3.84  (0.95) -0.31 0.25 -0.15 -0.24 -0.11 -0.20 -0.42** 0.50** - 
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Hypothesis Eight – ‘A sense of overall wellbeing’  

In support of hypothesis eight, a significant positive correlation was found between 

wellbeing and career commitment and between supervisor support and career commitment. 

Despite this, no significant correlation was found between career commitment and co-worker 

support. Wellbeing was significantly associated with turnover intentions as was supervisor 

support and work-life balance which was in line with the hypothesis. As hypothesised, 

wellbeing was found to have a significant positive association with self-efficacy however, both 

forms of support, career satisfaction and work-life balance did not. Co-worker support was not 

significantly associated with turnover intentions and neither stress or role overload had 

significant correlations with either career commitment or turnover intentions which did not 

support the hypothesis. However, the correlation between role overload and career 

commitment was significant at the higher 0.10 p-value level (p = 0.056). The specified cut-off 

level of 0.05 has been criticised by previous researchers with Aguinis and Vandenberg (2014) 

arguing that the 0.05 level is arbitrary and that values slightly above this level may still provide 

valuable insights. By this reasoning, the 0.056 identified p-value between role overload and 

career commitment does provide support for the specified hypothesis.  

Discussion 

 

The present study explored factors related to career commitment and turnover intentions 

in practising engineers in New Zealand and Australia. To accomplish this, a mixed-methods 

design was implemented. Study one explored the possible factors during a series of interviews 

and focus groups and Study two analysed data from the BeLongEng quantitative pilot survey. 

Data was then evaluated in relation to a newly proposed model and results and implications are 

discussed below.   

Interpretation of Findings  
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Based on analysis of the interviews and focus group data, nine different themes were 

created. Seven of these were then examined further using the quantitative data through 

correlational analysis and independent samples t-tests to explore how they fit with the proposed 

model. As self-efficacy formed a large part of the proposed model, this construct was also 

examined using the quantitative data. The two themes identified in the qualitative findings that 

were not evaluated further using the quantitative data were positive perceptions of those outside 

the industry and alignment between expectation and reality. The first of these themes related 

to the idea that if those outside the industry perceived engineers in a positive light, engineers 

may be more committed and less likely to leave the career as they may have more support 

available to them and feel the career is more meaningful. The second theme was created to 

reflect that if an engineer enters a career and their expectation about that career matches the 

reality, they will be less likely to leave and be more committed to their career.  

There were several reasons why these themes were not included in the survey to allow 

for further testing in the quantitative data. Firstly, perceptions of those outside the industry fell 

outside of the scope of the BeLongEng project that this study is situated within. To fully capture 

this concept, it would require asking non-engineers about their perceptions which, although a 

potentially interesting future study, was not the chosen study sample and so was not picked up 

in the pilot study. Furthermore, the related aspects that were thought to be the mechanism 

through which this aspect would affect career commitment, such as 'support', were captured 

and tested, so it was determined that this theme would be somewhat incorporated in the results 

despite this. The second, the alignment between expectation and reality, is not only an idea on 

which there is existing research (Trevelyan, 2019), but is also something that would be best 

measured by asking recent graduates about their experience. Again, this was not the chosen 

sample for this study, but it is something that will be able to be measured in the future 

BeLongEng study and that the longitudinal nature of the study will be able to capture well.  



 

 54 

Self-efficacy as a construct was a central aspect of the newly proposed model. However, 

self-efficacy did not emerge in the findings from the qualitative study, a result that is similar 

to previous findings by Fouad et al. (2011). Fouad et al. (2011) conducted a qualitative study 

of 25 former and current women engineers to investigate different environmental supports and 

barriers. Similar to the findings from this study, they also found that self-efficacy did not come 

through in the qualitative results and they suggested that a larger scale study could examine 

this construct more explicitly. It could be that self-efficacy as a construct is one that is less 

salient to participants when compared to others such as support. The qualitative study was kept 

exploratory and focused on avoiding leading participants in certain directions to reduce issues 

with aspects such as confirmation bias. This may explain why this theme did not emerge. It 

may be that had this construct been explained and asked about more specifically, participants 

would have connected it more to the chosen outcomes.  

To further explore this, the quantitative aspect of this study did include self-efficacy as a 

construct because, as discussed in the literature review, it is a construct that has been previously 

shown to be related strongly to career commitment and turnover intentions. It also formed a 

central part of the proposed model and, as such, statistical testing allowed for further evaluation 

into whether its role in the model should be re-evaluated. The inclusion of self-efficacy in the 

quantitative research did provide some interesting insights as it was found to be related to 

several constructs and this is discussed in more detail below.  

Other than the two themes discussed above, all of the other identified themes from the 

qualitative study were found to fit well into the proposed model with some aspects being 

slightly extended to reflect more specific identified constructs. These themes were linked to 

measurable constructs from the pilot study and preliminary testing of the relationships was 

conducted. Changes to the proposed model to reflect the findings were made as a result and 

can be seen in Figure 4. These changes and the reasoning behind them are discussed below. It 
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Supervisor support 
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should also be noted that, due to this study being cross-sectional, the directionality of the 

relationships could not be tested. Therefore, the arrows in the proposed model below reflect 

the hypothesised directions of the tested relationships based on the previous literature review. 

However, this model should be re-tested in future research to further evaluate this 

directionality.   

Figure four.  

Final proposed model reflecting preliminary quantitative results.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Note. The dashed arrow between self-efficacy and career-commitment represents the possible existing 

relationship. This relationship requires further testing before conclusions can be drawn.  

 

 

As expected, and as proposed in the previous model by Singh et al. (2013), career 

commitment and turnover intentions were closely related. The finding of a significant negative 
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correlation between these constructs in the quantitative data provided further support for this 

and supported the depicted relationship in the proposed model in Figure 4.  

The first qualitative theme, an unambiguous sense of career ‘fit’, referred to the idea 

from participants that if individuals feel they identify strongly as an engineer and if they also 

feel a sense of belonging in the profession, then they are more likely to be committed to the 

profession and stay. In further support of this idea, the quantitative results showed that 

individuals with higher levels of identity and belonging had significantly higher levels of self-

efficacy. However, self-efficacy was not found to be related to either career commitment or 

turnover intentions, a finding that contradicted the proposed model depicted above and that 

differs from the majority of the research in the field. However, results reported by Striolo et al. 

(2021), that students who had higher levels of belief in their ability to understand and do well 

in engineering were less likely to stay in the field, also seemed to contradict previous findings. 

Due to the mixed research findings and the small sample size of this study, it cannot be stated 

conclusively that self-efficacy is unrelated to career commitment or turnover intentions. This 

concept would therefore need to be investigated further in a larger scale study, such as the 

BeLongEng project, to further understand the relationship.  

Looking at the relationship between identity and belonging with career commitment and 

turnover intentions directly, only the relationship between belonging and turnover intentions 

was found to be significant. This finding also slightly contradicted the proposed model and the 

model proposed by Singh et al. (2013). Although directionality could not be tested in this study 

due to its cross-sectional nature and should be followed up in future research, the fact that 

belonging did not have a significant association with career commitment but did have a 

significant relationship with turnover intentions seems to contradict the idea that career 

commitment is a precursor to turnover intentions. If this was the case it would be expected that 

belonging would also have a significant relationship with career commitment.  
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The second theme, the availability of career opportunities, reflected the participant 

perception that individuals valued the opportunity to further their career and that, if they felt 

opportunities were not available or that acquiring them was largely out of their control, then 

they would look to move into other industries where opportunities are less scarce. This theme 

was deemed to be reflected in the outcome expectations component of the model. As stated 

previously, only aspects of external employability and work locus of control were measured. 

Contrary to both the hypotheses and the qualitative findings, external employability was not 

related to either career commitment or turnover intentions. Upon review, it became evident that 

the reason behind this lack of relationship may be due to the wording of the single item question 

used to measure external employability. The item, ‘I could easily find another job if I looked 

for one’, would have picked up responses for participants who could have found another job 

within engineering. However, the qualitative data reflected the idea that participants could find 

work in other industries. Therefore, future research could explore this relationship further with 

amended wording.  

On the other hand, it was found that those with a lower work locus of control have 

significantly higher levels of turnover intentions. No relationship was found between work 

locus of control and career commitment. These findings, as with the findings with belonging 

discussed above, again seem to contradict the model proposed by Singh et al. (2013) and 

suggest that some factors related to outcome expectations do not necessarily need to work 

through commitment to affect turnover intentions.  

The third theme, a continual desire to learn, was created to reflect the idea that learning 

is an integral part of engineering as a career. Lifelong learning was a sentiment stated by several 

participants in the qualitative data stage. Participants also made it clear that a higher 

qualification does not in itself affect an individual’s success in an organisation. This theme was 

explored further using the quantitative data, despite the fact that this was not a component in 
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the proposed model. In further support of the qualitative data, participants with a higher level 

of qualification did not have significantly higher levels of career commitment or turnover 

intentions. As well as this, significantly, individuals who completed more hours of continuing 

professional development (CPD) did not have significantly higher levels of career commitment 

or lower levels of turnover intentions. One reason for this lack of relationship may be the fact 

that CPD is quite a formal form of learning and is required in many engineering disciplines to 

be a member of professional societies. Participants in the qualitative data stage reported that a 

large amount of their learning is informal, using platforms like YouTube instead of relying on 

formal training. For this study, it was determined that informal learning would be extremely 

difficult to measure and that these results may still have been captured through formal learning. 

However, based on these findings it would in future be beneficial and more informative to find 

a way of capturing the informal learning that engineers do to see if this aspect should be 

incorporated into the model.  

 The fourth theme, an intrinsic sense of social contribution, was created to reflect the 

idea that engineers are strongly motivated to join and stay in an engineering career because of 

the amount that they feel they can contribute to society. This theme was also deemed to be 

captured through the outcome expectations aspect of the proposed model. In line with these 

qualitative findings, the quantitative results showed that those who felt their career was more 

meaningful were more likely to be committed to their career. However, there was no significant 

relationship with turnover intentions. As opposed to the results discussed above, this finding 

did support the idea that career commitment could be a precursor to turnover intentions.    

The fifth theme, alignment of the technical and managerial, was created to reflect the 

participants' comments that engineering as a profession often to has a perceived split between 

those who work in the technical space and those who work as managers. This then potentially 

creates issues for those people who get pushed into the managerial space due to the extra 
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opportunities but who want to continue working in the technical area. This theme was further 

tested using quantitative data. Findings were that those who identified more strongly as an 

engineer had a stronger sense of belonging. However, in this study, identity was measured 

through a single item asking about general engineering identity. In future research, it would be 

interesting to also add in an aspect that asks participants about technical and managerial identity 

as well as overall engineering identity. The second idea tested related to the idea that some 

individuals felt they had higher control over job outcomes than others. Quantitative findings 

showed that those with higher levels of self-efficacy had a higher work locus of control. This 

finding  supported the model and was similar to those found in previous research where self-

efficacy was related to outcome expectations (Lent et al., 2003).  

The sixth theme, a sense of inclusion, was a theme that reflected that, beyond belonging, 

experiencing more extreme instances of mistreatment which would strongly affect an 

individual’s sense of inclusion, would lead to them leaving the profession. This was further 

evaluated in the quantitative data where findings showed that those who had experienced 

instances of bullying, incivility and sexual harassment in the last 12 months all had 

significantly lower levels of career commitment. Those who experienced incivility and sexual 

harassment also had significantly higher levels of turnover intentions. Harassment, which in 

this instance referred to workplace mistreatment that was more racially or ethnically motivated, 

was not correlated with either outcome aspect. This could have been because, due to the small 

sample, there was not much ethnic diversity in the sample and as such less instances of this 

harassment were observed. The low mean of 1.26 (SD = 0.72) would support this conclusion. 

Similarly, despite the fact that relationships were found, it is possible that those who had 

experienced high levels of these forms of workplace mistreatment would not have been picked 

up in this sample as they may have already left the profession. The future BeLongEng project 

will offer a unique opportunity to track these individuals by following them over time and as 
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such could help to build on these results to see which forms of mistreatment have the largest 

effect on commitment and turnover levels.  

The proposed model in Figure 4 was extended to further reflect these results. The original 

SCCT model incorporated a contextual influence component that acted directly on the career 

outcomes aspect of the model. Workplace mistreatment in this instance was deemed to fit 

within this aspect of the model. The issues with the harassment sub-component of this have 

already been discussed and should be followed up in future research. The other aspect that 

should be further looked at is that of instances of bullying. It is surprising that incivility but not 

bullying was significantly related to turnover intentions as bullying is generally defined as 

being a more extreme version of incivility (Anderssen & Pearson, 1999). If this was the case it 

would be expected that bullying would have a similar relationship to the model outcomes as 

incivility. As with harassment above, a lack of individuals experiencing extreme forms of 

bullying in the sample may have accounted for this lack of relationship.  

Finally, the last theme identified and evaluated using the quantitative data was a sense of 

overall wellbeing. This theme was a broad theme that encapsulated several different factors 

that participants identified as ones that would help someone succeed and remain in this career. 

Quantitative testing of this theme provided broad support for the proposed model in that 

wellbeing was found to be related to self-efficacy. However, none of the other tested ‘support’ 

factors were significantly related to self-efficacy. Direct relationships were found between 

wellbeing and career commitment and between supervisor support and career commitment. 

These findings contradicted the idea that support factors work through increasing ones self-

efficacy. However, future research could investigate whether the relationship between these 

factors and career commitment is mediated by outcome expectations as this was not tested in 

this study. Co-worker support was not found to be related to any of the tested outcomes. This 

finding suggests that supervisor support is more important if one is looking to increase 
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commitment levels in employees. Finally, neither stress nor role overload had significant 

correlations with either career commitment or turnover intentions. Stress and role overload 

were factors analysed based on the qualitative findings but they were seen as being more 

negative aspects that may impact the support dimension of the model. Role overload in 

particular came through strongly in the qualitative study and due to the result being so close to 

the statistical significance cut-off point, future research should further examine this 

relationship.   

Limitations 

 

As with any study, limitations should be considered before interpreting the implications 

of the findings. The first and arguably most notable in this instance is the small sample size for 

the study. Qualitative research generally does have a smaller sample size due to the richness 

and complexity of the collected data (Vasileiou et al., 2018). However, this does mean that the 

viewpoints expressed may not be representative of the wider engineering population. Software 

and electrical engineering in particular were area’s that were less represented in the study 

sample and as such more research would need to be conducted before the findings can be 

conclusively generalised to this group.  

Similarly, the second quantitative study had a very small sample size compared to other 

quantitative studies (Delice, 2010) due to a combination of factors. As this data collection’s 

main purpose was to pilot the instrument for the wider BeLongEng project, it was never the 

intention to recruit a significantly large sample size, as this is instead intended for the beginning 

of the project in early 2022. Secondly, significant changes to COVID restrictions that occurred 

in both Australia and New Zealand at the time of the quantitative phase of the study may have 

impacted individuals’ ability to contribute a large amount of their time. Despite these issues, 

this data still provided a unique opportunity to follow up the qualitative study. However, it is 

acknowledged that the small sample heavily limits the generalisability of the results. As already 
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noted, the degree and gender breakdown of participants suggests that the sample was not 

reflective of the wider population. These results should instead be viewed as an informative 

first step to be followed up in future research with a larger sample to confirm the findings. A 

longitudinal study design would also help to further explore the directionality of the 

relationships identified throughout this study. As well as the representativeness, the sample 

meant that the measurement properties of the scales developed for the purposes of this project 

could not be evaluated using techniques such as factor analysis. The belonging scale in 

particular was one of which a full validation analysis on a larger sample should be conducted 

as it was constructed specifically for this study. Although careful consideration was given to 

the process and experts were consulted to check the face validity of the scale, further statistical 

analysis would allow for more certainty around its use. 

Finally, the qualitative aspect of this study investigated career commitment among 

engineers who have worked in the profession for several years as it was expected that these 

individuals would have relatively high career commitment. Although this study asked about 

what may make an individual consider leaving the profession and several participants used 

examples to illustrate what might decrease commitment in others, it would be interesting in 

future to collect data from those whose commitment has decreased so much that they had 

decided to leave the profession already. This would allow for more concrete observations on 

actual reasons for previous turnover. However, this group would be quite hard to identify and 

recruit for as they would not be able to be captured through the channels used to recruit current 

practising engineers such as professional organisations.  This is something that the BeLongEng 

project, being longitudinal, can contribute to in the future.  

Implications and Contribution to Research  

 

This study contributes to the wider research in several ways. Firstly, it evaluated the 

applicability of the social cognitive career theory (SCCT) research in a new study sample, that 
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being practising engineers in Australia and New Zealand. The exploratory qualitative method 

allowed for a less biased approach and findings that the SCCT research does seem to 

appropriately fit factors identified by experts in the field adds to the previous research and 

provides further support for the usefulness and relevance of the SCCT model.  

Furthermore, it extended the existing research on the SCCT by proposing an adapted 

model that incorporated aspects of identity and belonging. Researchers have previously 

identified the need to further understand the predictors of self-efficacy (Fouad & Santana, 

2017). The proposed adapted model was developed to further understand how individuals in 

engineering build up a high sense of self-efficacy. By incorporating both identity and belonging 

with self-efficacy into the SCCT, it allows for a more complete picture to be gained on factors 

that may affect levels of career commitment and turnover intentions and how these factors 

relate with each other. Results in this study also seemed to provide some preliminary support 

for the idea that self-efficacy may not be such a strong predictor of career commitment, as 

suggested by the original SCCT. As well as this, the results from this study as reflected in the 

model suggested that some factors may act directly on aspects of career commitment and 

turnover intentions, such as belonging and workplace mistreatment, rather than indirectly 

through self-efficacy. Future research could be conducted to further test this model on a larger 

sample size.   

Conclusion 

 

This study used a mixed-methods design to evaluate whether a newly proposed model 

can be used to illustrate which different factors predict levels of career commitment and 

turnover intentions in practicing engineers in Australia and New Zealand. The proposed model 

incorporated aspects from both the social identity theory and the social cognitive career theory 

(SCCT), extending the SCCT by incorporating aspects of both identity and belonging as well 

as turnover intentions. Conclusions drawn from the study were that the proposed model 
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incorporates the key aspects that effect an individual’s level of career commitment and turnover 

intentions and, as such, it could provide to be a useful tool that can be utilised by organisations 

looking increase these outcome variables. These key factors include identity, belonging, 

several organisational support factors, perception of meaningful work and work locus of 

control. However, future research should be conducted to further evaluate the proposed 

directionality of the identified relationships. Furthermore, this research added to the wider 

reviewed literature and further put into doubt the central role that self-efficacy plays in the 

SCCT model. The results from this study suggest that some constructs have a more direct effect 

on the outcome variables, rather than the mediated effect suggested by the SCCT model.  

Overall, this study identified some key factors that affect levels of career commitment 

and turnover intentions in practising engineers. It also provided some interesting preliminary 

findings that can be investigated further in future research. This research will hopefully be the 

first step in providing a detailed overview of how to keep engineers commitment to their work 

and how to retain them in the workforce.  
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Appendices 

 

Appendix one. (a) Example interview and consent form from the conducted interviews (New 

Zealand version).  

 
 

 

Department of Psychology Speech and Hearing  

Email: jessica.richards@pg.canterbury.ac.nz 
28/06/2021 
HEC Ref: HEC 2021/41 
 

 

 

Career changes in engineering practice: A survey validation study 

Information Sheet for participation in individual interview 
 

My name is Jessica Richards and I am Masters student at the University of Canterbury currently 

working on the BeLongEng project. This project was created by Associate Professor Enda 

Crossin and aims to survey a group of engineers in Australia and New Zealand over time in order 

to identify evidence on the changing nature of engineering work. To accomplish this, we are 

aiming to develop a survey to capture information such as the work that engineers do, their work 

environments, and how these change with time as well as other aspects that might affect an 

individual's progression throughout this career. 

You have been approached to take part in this study because of your background 

knowledge in the subject area as we would like to hear your opinions on possible topics to 

include, or not include, in the survey so we can make sure it is as accurate and relevant as 

possible. I have located your contact details through our mutual connection, Ian Richards.  

 

If you choose to take part in this study, your involvement in this project will be the 

completion of one 60-minute interview in which you will be asked about your career 

experiences. This interview will be conducted by Jessica Richards and notes will be taken 

throughout for the purposes of creating a summary of the interview points. No audio 

recording will be conducted during this interview.  
 

As a follow-up to this investigation, you will be asked to review the interview notes and 

will have the opportunity to make any desired changes. You will be sent the notes shortly 

after the interviews completion and will have three days to make any changes you wish. 

The notes will then be theme coded by the researchers so that potential survey topics can 

be identified.   
 

During this interview you will be asked questions related to your experience at work 

which you may find to be a sensitive topic. While it is unlikely that you will experience 

any significant distress from answering these questions, you are free to withdraw from the 

study if you feel uncomfortable. If you do require further assistance you may call ‘Need 

to Talk’ on 1737, your local GP, or call 0800 327 669 for your nearest EAP service 

provider. 
 

Participation is voluntary and you have the right to withdraw at any stage without penalty. 

You may ask for your raw data to be returned to you or destroyed at any point. If you 
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withdraw, I will remove information relating to you. However, once analysis of raw data 

starts on the 1st of July it will become increasingly difficult to remove the influence of 

your data on the results. 
 

The results of the project may be published, but you may be assured of the complete 

confidentiality of data gathered in this investigation: your identity will not be made public 

without your prior consent. To ensure anonymity and confidentiality, data will be stored 

on a password-protected computer located at UC and accessible only to the student 

researcher and her supervisors. No identifying information will be stored on the 

transcripts. All raw data will be destroyed after 10 years. A thesis is a public document 

and will be available through the UC Library.  
 

Please indicate to the researcher on the consent form if you would like to receive a copy 

of the summary of results of the project. 
 

The project is being carried out as a requirement of a Master’s of Science by Jessica 

Richards under the supervision of Katharina Naswall 

(katharina.naswall@canterbury.ac.nz) and Enda Crossin (enda.crossin@canterbury.ac.nz). 

They will be pleased to discuss any concerns you may have about participation in the 

project. 
 

This project has been reviewed and approved by the University of Canterbury Human 

Ethics Committee, and participants should address any complaints to The Chair, Human 

Ethics Committee, University of Canterbury, Private Bag 4800, Christchurch (human-

ethics@canterbury.ac.nz). 
 

If you agree to participate in the study, you are asked to complete the consent form and 

return it to the researcher.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:katharina.naswall@canterbury.ac.nz
mailto:enda.crossin@canterbury.ac.nz
mailto:human-ethics@canterbury.ac.nz
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Department of Psychology, Speech and Hearing  
Email: jessica.richards@pg.canterbury.ac.nz 
 

 

 

 

Career changes in engineering practice: A survey validation study 

Consent Form for participation in individual interview 
 

□ I have been given a full explanation of this project and have had the opportunity to 

ask questions. 

□ I understand what is required of me if I agree to take part in the research. 

□ I understand that participation is voluntary and I may withdraw at any time 
without penalty. Withdrawal of participation will also include the withdrawal of 
any information I have provided should this remain practically achievable. 

□ I understand that any information or opinions I provide will be kept confidential to 
the researcher and her supervisors and that any published or reported results will not 
identify the participants or their institution. I understand that a thesis is a public 
document and will be available through the UC Library. 

□ I understand that all data collected for the study will be kept in password protected 
electronic form and will be destroyed after ten years.  

□ I understand the risks associated with taking part and how they will be managed. 

□ I understand that I can contact the researcher Jessica Richards at 
jessica.richards@pg.canterbury.ac.nz or supervisors Katharina Naswall at 

katharina.naswall@canterbury.ac.nz or Enda Crossin 

(enda.crossin@canterbury.ac.nz) for further information. If I have any complaints, 

I can contact the Chair of the University of Canterbury Human Ethics Committee, 
Private Bag 4800, Christchurch (human-ethics@canterbury.ac.nz) 

□ If you would like a summary of the results of the project, please indicate this 
below.  

□ By signing below, I agree to participate in this research project. 

 
 
Name: Signed: Date: 
 

Email address (for the review of your transcript):  

 

  

 

Would you like a summary of the results of the project (please circle): YES / NO 
 

Please send the consent form back to the researcher  

 

 

mailto:jessica.richards@pg.canterbury.ac.nz
mailto:katharina.naswall@canterbury.ac.nz
mailto:enda.crossin@canterbury.ac.nz
mailto:human-ethics@canterbury.ac.nz
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(b) Example interview and consent form from the conducted interviews (Australian version). 

 
 

Department of Psychology Speech and Hearing  

Email: jessica.richards@pg.canterbury.ac.nz 
03/08/2021 
HEC Ref: HEC 2021/41 
 

 

 

Career changes in engineering practice: A survey validation study 

Information Sheet for participation in an online focus group 
 

My name is Jessica Richards and I am Masters student at the University of Canterbury currently 

working on the BeLongEng project. This project was created by Associate Professor Enda 

Crossin and aims to survey a group of engineers in Australia and New Zealand over time in order 

to identify evidence on the changing nature of engineering work. To accomplish this, we are 

aiming to develop a survey to capture information such as the work that engineers do, their work 

environments, and how these change with time as well as other aspects that might affect an 

individual's progression throughout this career. 

You have been approached to take part in this study because of your background 

knowledge in the subject area as we would like to hear your opinions on possible topics to 

include, or not include, in the survey so we can make sure it is as accurate and relevant as 

possible. I have located your contact details through Associate Professor Enda Crossin.    

 

If you choose to take part in this study, your involvement in this project will be the 

completion of one 60-to-90-minute focus group in which you will be asked to sort a 

selection of topics based on whether you believe them to be relevant to your career. You 

will then be asked to engage in a discussion with other participants regarding why you 

sorted the selected topics as you did. This focus group will be facilitated by Jessica 

Richards and will involve 2 to 5 participants. This focus group will be audio recorded for 

the purposes of developing a transcript. This transcript will then be theme coded by 

researchers to identify possible topics for the survey.   

 

You will be given an opportunity to review the final aggregated themes from the focus 

groups in this study. However, to protect participants confidentiality, you will not be 

given the opportunity to review the transcript. Participation is voluntary and you have the 

right to withdraw at any stage without penalty. However, it will not be possible to remove 

the information you have provided in the focus group discussion before withdrawal.  
 

During this focus group you will be asked questions related to your experience at work 

which you may find to be a sensitive topic. While it is unlikely that you will experience 

any significant distress from answering these questions, you are free to withdraw from the 

study if you feel uncomfortable. If you do require further assistance you may call 

‘Lifeline’ on 13 11 14 or your local GP. 
 

The results of the project may be published, but you may be assured of the complete 

confidentiality of data gathered in this investigation: your identity will not be made public 

without your prior consent. No identifying information will be used on the transcripts and, 

if necessary, codes and pseudonyms will be used on the transcript to differentiate between 

speaking participants. To ensure anonymity and confidentiality, data will be stored on a 



 

 83 

password-protected computer located at UC and accessible only to the student researcher 

and her supervisors. No identifying information will be stored on the transcripts. All raw 

data will be destroyed after 10 years, this includes the audio recording and the transcripts. 

A thesis is a public document and will be available through the UC Library.  
 

Please indicate to the researcher on the consent form if you would like to receive a copy of 

the summary of results of the project. 
 

The project is being carried out as a requirement of a Master’s of Science by Jessica 

Richards under the supervision of Katharina Naswall 

(katharina.naswall@canterbury.ac.nz) and Enda Crossin (enda.crossin@canterbury.ac.nz). 

They will be pleased to discuss any concerns you may have about participation in the 

project. 
 

This project has been reviewed and approved by the University of Canterbury Human 

Ethics Committee, and participants should address any complaints to The Chair, Human 

Ethics Committee, University of Canterbury, Private Bag 4800, Christchurch (human-

ethics@canterbury.ac.nz). 

 

As a part of this focus group, you are also asked to adhere to the following rules:  

 

▪ The information shared in this meeting is confidential. You should not discuss 

the opinions and comments made by other focus group participants with 

anybody outside this room. We would like you and others to feel comfortable 

when sharing information. 

▪ You do not need to agree with others, but you should listen respectfully as 

others share their views. 

▪ We would like to hear a wide range of opinions: please speak up on whether 

you agree or disagree. 

▪ There are no right or wrong answers, every person’s experiences and opinions 

are important. 

▪ The meeting is audio recorded, therefore, please one person speak at a time. 

▪ Please turn off your phones. 

 
 

If you agree to participate in the study, you are asked to complete the consent form and 

return it electronically to the researcher before the focus groups commencement on the 

06/08/2021. 

 

 

 

 

 

 

 

 

 

 

 

 
 

mailto:katharina.naswall@canterbury.ac.nz
mailto:enda.crossin@canterbury.ac.nz
mailto:human-ethics@canterbury.ac.nz
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Department of Psychology, Speech and Hearing  
Email:jessica.richards@pg.canterbury.ac.nz 
 

 

 

 

Career changes in engineering practice: A survey validation study 

Consent Form for participation in an online focus group 
 

□ I have been given a full explanation of this project and have had the opportunity to ask questions. 

□ I understand what is required of me if I agree to take part in the research. 

□ I understand that participation is voluntary and I may withdraw at any time without penalty. However, 
it will not be possible to remove the information I have provided in the focus group discussion. 

□ I understand that any information or opinions I provide will be kept confidential to the research team 
and that any published or reported results will not identify the participants or their institution.  

□ I understand that a thesis is a public document and will be available through the UC Library. 

□ I understand that I have the responsibility to keep the identities of the participants of this focus group 

confidential. I will not disclose the perspectives shared within the focus group sessions with anyone 

outside of the group. 

□ I understand that I will be sent the final aggregated themes across all focus groups to review. 

□ I understand that all data collected for the study will be de-identified and kept in password protected 
electronic form and will be destroyed after ten years.  

□ I understand the risks associated with taking part and how they will be managed. 

□ I understand that I am able to receive a report on the findings of the study by providing my email 

address below. 

□ I understand that I can contact the researcher Jessica Richards at 

jessica.richards@pg.canterbury.ac.nz or supervisors Katharina Naswall at 

katharina.naswall@canterbury.ac.nz or Enda Crossin (enda.crossin@canterbury.ac.nz) for further 

information. If I have any complaints, I can contact the Chair of the University of Canterbury Human 
Ethics Committee, Private Bag 4800, Christchurch (human-ethics@canterbury.ac.nz) 

□ I agree for this focus group’s audio to be recorded. 

□ By signing below, I agree to participate in this research project. 

 
 
Name: Signed: Date:   

 

Email address (for the review of your final themes): 

  

 

Would you like a summary of the results of the project (please circle): YES / NO 
 

Please electronically send the form back to the researcher: jessica.richards@pg.canterbury.ac.nz 

 

mailto:jessica.richards@pg.canterbury.ac.nz
mailto:katharina.naswall@canterbury.ac.nz
mailto:enda.crossin@canterbury.ac.nz
mailto:human-ethics@canterbury.ac.nz
mailto:jessica.richards@pg.canterbury.ac.nz
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Appendix two. Structured guide used for the focus groups.  

 

Introduction: 

 

Thank you for choosing to participate and help with this study. As you would have seen in the 

information sheet, I am conducting this study as part of my Master’s of Science degree, 

supervised by Enda Crossin and Katharina Naswall. This study is a small part of the wider 

BeLongEng project. The BeLongEng project was created by researcher Enda Crossin and aims 

to survey a group of engineers in Australia and New Zealand over time in order to identify 

evidence on the changing nature of engineering work.  

 

To accomplish this, we are aiming to develop a survey that will capture information such as 

the work that engineers do, their work environments, and how these change with time. We are 

also interested in looking at other aspects that might affect an individual's progression 

throughout this career. 

 

The purpose of today’s workshop is to hear your opinions on what possible topics you think 

we should include, or not include, in the survey so we can make sure it is as accurate and 

relevant as possible as well as gain some insights into opinions you may have about your 

experience while working. You will be shown a list of possible topics in this workshop. These 

topics were generated through 10 recent interviews that were conducted with various 

professionals throughout the industry. Definitions for the various topics will also be provided.  

 

So just before we start I am assuming that everyone present consents to the terms and 

conditions outlined in the information letter and just for the sake of the recording I will just ask 

that you either nod, indicate in the chat or give a thumbs up that you are consenting.  

 

Did you have any questions at this point? 

 

Introductions: 

Facilitator goes first then invites/names people to go next 

 

Everyone opens first Padlet page 

 

As you can see, we have a list of different topics written on cards on this page, each with their 

own definition. You should also be able to scroll down and you will see more topics. I will just 

give you a few minutes now to have a quick read over these topics and then after that I will 

explain what I am going to get you to do. 

 

Does anyone have any questions about the meaning of those topics? 

 

We would know like to know, which of these topics do you think would be really interesting 

or important for us to study to gain a better understanding of engineering as a career.  

 

You should be able to click a thumbs up or down one each individual topic. So what I am going 

to get you all to do is to go through each topic and do a thumbs up if you think it would be a 

good or interesting topic to study, a thumbs down if you think that this topic is not interesting 

or useful or you can simply not click either for a topic if you feel neutral about it. If you have 

any questions, you can either ask me throughout or you can comment underneath the particular 

topic. You can also comment underneath a topic if you are unsure about the meaning of that 
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topic, and we can address that after. Your name will not be attached to anything so we won’t 

be able to see how you voted but we will have a discussion afterwards on the different voting 

choices. You should also be able to see a plus sign on the bottom right-hand side of your screen. 

If you have thought of a topic that you think is interesting but that is not shown here, you can 

click this plus sign and write this topic onto a blank card.  

 

Does anyone have any questions? 

 

Participants will vote.  

 

Go through the different topics and ask why they chose as they did. 

If everyone agreed – What do you think it is about this topic that makes it so important to 

study? 

 

If split – Why did the people who thought important think so, why negative thought so? 

 

If everyone disagreed – Why do you think this topic is not important for us to study? 

 

Thank you all so much for your help. Is there anything else that anybody would like to add or 

that they would like us to know before we finish? 

 

 

One of the things that we will be doing now is using the opinions shared today to narrow down 

and refine the survey we are developing. This survey will then be tested to make sure it is 

reliable and accurate, and we will then be using it to collect data early in February/March next 

year.   

 

If you have any further questions, feel free to email myself or the other researchers (contact 

details on the information sheet).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 87 

Appendix Three. Screenshot of an example Padlet page before participant responses. 
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Appendix four. Full list of topics presented in the focus groups.  

• Role overload  

• Effects of technology 

• Experiences of workplace mistreatment  

• Contribution to society  

• Work-life balance  

• Career aspirations  

• Job security  

• Feelings of psychological safety  

• Cultural awareness 

• Motivation  

• Wellbeing  

• Stress  

• Sense of belonging  

• Career satisfaction  

• Sense of identity  

• Mentorship  

• Organisational culture  

• Level of organisational support  

• Formal learning  

• Career opportunities  

• Flexibility of work  

• Activities  
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Appendix five. Full discipline breakdown of participants.  
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Discipline breakdown of quantative data sample
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Appendix six. Adapted and developed measures.  

 

Workplace mistreatment:  

 

Response scale: 1 = Never, 2 = Almost never (a few times a year or less), 3 = Sometimes (a 

few times a month), 4 = Often (once a week), 5 = Very often (a few times a week), 88 = I 

have not worked in the last 12 months.  

 

The following questions will ask about any workplace mistreatment experiences you may 

have had in the last 12 months. This includes instances of bullying, harassment and incivility. 

 

Bullying: 

 

Bullying has been defined as being repeated deviant behaviour that is of a high intensity and 

that is clearly intended to harm a target. Some examples of this behaviour include: verbal 

abuse, attacks or intimidation and work sabotage. 

  

• Please indicate below how often you feel you have experienced instances of bullying 

while working in your role in the last 12 months. 

 

Incivility:  

  

Incivility has been defined as being deviant behaviour that is of a lower intensity and 

frequency and where the intent to harm a target is unclear. Some examples of this behaviour 

include: sarcasm, mocking, rudeness as well as the exclusion of others.  

 

• Please indicate below how often you feel you have experienced instances of 

incivility while working in your role in the last 12 months. 

 

Harassment: 

  

Incivility and bullying are sometimes also used to discriminate individuals based on their race 

or ethnic origin. 

 

• Please indicate below how often you feel you have been discriminated against based 

on your race or ethnic origin while working in your role in the last 12 months. 

  

Sexual harassment:  

 

Sexual harassment has been defined as unwelcome or offensive sexual behaviour that is 

repeated, or is serious enough to have a harmful effect, or which contains an implied or overt 

promise of either preferential or detrimental treatment. Some examples of this behaviour 

include: offensive sexual jokes or remarks, unwanted touching, sexually offensive images in 

the workplace.  

 

• Please indicate below how often you feel you have experienced instances of sexual 

harassment while working in your role in the last 12 months. 
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Engineering identity:  

 

Response scale: 1 = Strongly disagree, 5 = Strongly agree.  

 

• When I think of myself as a person, I see myself as an engineer   

 

Belonging: 

 

Response scale: 1 = Strongly disagree, 5 = Strongly agree.  

 

The following questions ask about your experience in the profession you are currently in. 

Please think about your experience in the profession as a whole, rather than the specific job 

you are currently in.  

 

Please rate the extent to which you agree to the following statements. 

 

• I feel as though I belong in this profession 

• I can be myself in this profession 

• I feel as though I am accepted for who I am in this profession 

• I can relate positively to most other members of this profession 

• My peers see me as being a member of this profession 

• I think my peers in this profession would feel they can relate positively to me 

• In this profession, I feel as though I fit in 

• It is important to me to feel I belong in this profession 

 

Job insecurity & external employability  

 

Response scale: 1 = Strongly disagree, 5 = Strongly agree.  

 

• I feel my job is secure  

• I could easily find another job if I looked for one  

 

Meaningful work:  

 

Response scale: 1 = Strongly disagree, 5 = Strongly agree.  

 

Work can mean a lot of different things to different people. The following items ask about 

how you see the role of work in your own life.  

 

Please indicate how much you agree with the following statements about you and your work. 

 

• The work I do serves a greater purpose  

• I know my work makes a positive difference in the world  

• I feel that my career is meaningful  

 

Work life balance:  

 

Response scale: 1 = Strongly disagree, 5 = Strongly agree.  
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Please rate the extent to which you agree to the following statements. 

 

• It is easy for me to balance the demands of my work and my personal and family life 

• I have sufficient time away from my job to maintain adequate work and 

personal/family life balance 

• When I take a holiday, I am able to separate myself from work and enjoy myself 

• I feel I am successful in balancing my work and personal/family life 

• I often feel drained when I go home from work because of work pressures and 

problems 
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Appendix seven. Information form for quantitative study.   

 

Career changes in engineering practice: A survey validation study 

School of Psychology Speech and Hearing; Email: jessica.richards@pg.canterbury.ac.nz; 

HEC Ref: HEC 2021/41  

  

Thank you for volunteering to take part in this research. My name is Jessica Richards and I 

am Masters student at the University of Canterbury currently working on the BeLongEng 

project. This project was created by Associate Professor Enda Crossin and aims to survey a 

group of engineers in Australia and New Zealand over time in order to identify evidence on 

the changing nature of engineering work. To accomplish this, we are aiming to develop a 

survey to capture information such as the work that engineers do, their work environments, 

and how these change with time as well as other aspects that might affect an individual's 

progression throughout this career. An important part of survey development is the testing of 

the questions and this is the purpose of this survey. Your feedback is really important for us 

to know that the survey captures the work experiences of engineers correctly.  

  

We recommend that you complete this survey on a desktop computer, laptop, or tablet. 

 

Time commitment: If you choose to take part in this study, your involvement in this project 

will be the completion of one online survey in which you will be asked about aspects related 

to your career. Participation will take approximately 45 to 50 minutes. We know this seems 

long, but the information gathered is key for capturing engineering practices accurately and 

your contribution is greatly appreciated.  

 

Participants' rights and risks: Participation is voluntary and you have the right to withdraw 

at any stage without penalty. To do this you may simply close your browser window and all 

data entered up until this point will be deleted and will not be used in the study. During this 

survey, you will be asked questions related to your experience at work which you may find to 

be a sensitive topic. While it is unlikely that you will experience any significant distress from 

answering these questions, you are free to withdraw from the study if you feel uncomfortable. 

If you do require further assistance and are in New Zealand you may call ‘Need to Talk’ on 

1737, your local GP, or call 0800 327 669 for your nearest EAP service provider. If you 

require further assistance and are in Australia you may call ‘Lifeline’ on 13 11 14 or your 

local GP. 

 

Results: The results of the project may be published but as this survey is anonymous, it will 

be impossible to trace any data to any person. The anonymous raw data will be stored on a 

password-protected computer located at UC and accessible only to the student researcher and 

her supervisors. All raw data will be destroyed after 10 years. A thesis is a public document 

and will be available through the UC Library. 

 

There will be a link provided upon completion of the study that will allow you to enter your 

email if you would like a copy of the results from this study and/or if you would like to go in 

the draw to win a $50 grocery voucher. This email address cannot be linked in any way to 

your survey responses. 

 

Research team: The project is being carried out as a requirement of a Master’s of Science by 

Jessica Richards under the supervision of Katharina Naswall 

(katharina.naswall@canterbury.ac.nz), Enda Crossin (enda.crossin@canterbury.ac.nz), and 



 

 94 

Fleur Pawsey (fleur.pawsey@canterbury.ac.nz). They will be pleased to discuss any concerns 

you may have about participation in the project. 

 

This project has been reviewed and approved by the University of Canterbury Human Ethics 

Committee, and participants should address any complaints to The Chair, Human Ethics 

Committee, University of Canterbury, Private Bag 4800, Christchurch (human-

ethics@canterbury.ac.nz). 

 

By clicking ‘next’ you are indicating that you have read and understood the information in 

the information sheet above and that you consent to participate in this study. 
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