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Jo-Anne Tait 

“It’s stress, Jim, but not as we know it”: 

The Mental Health and Wellbeing of Engineering Students 

 

Abstract  

Introduction: Until recently, engineering students have not been well represented in  student 

mental health and wellbeing literature and because of their demographic (primarily young men) 

may be at higher risk of poor mental health and wellbeing. Aim: The aim of this research was 

to establish the mental wellbeing of engineering students in the UK and to identify which help-

seeking behaviours engineering students demonstrate when experiencing poor mental 

wellbeing. An overview of literature on the subjects of mental health and wellbeing in students 

generally and in engineering students specifically is provided. Methods: a mixed-methods 

research sequential explanatory design project with a salutogenic approach focussing on the 

engineering student population in the UK. An online survey was completed by 417 engineering 

students and 27 students additionally participated in semi-structured interviews analysed by 

thematic framework analysis. Results: Mental wellbeing in engineering students is significantly 

lower than the general population and lower than other students and prefer not to seek help 

from engineering staff due to poor experiences and stigma. Those who reported good mental 

wellbeing felt they spent time looking after their mental wellbeing. Lack of time was a key issue 

in supporting their own mental health and wellbeing. Analysis of interviews also indicated lack 

of time/time management as a problem in terms of maintaining good mental health and 

wellbeing. Principal themes developed were – Curriculum, Identity, and Mental Health and 

Wellbeing. A further theme collated participants’ suggestions for engineering schools. 

Conclusions: Engineering students experienced continuous stress throughout their degree 

programmes and discussed the barriers preventing them from seeking help when suffering 

from poor mental health or wellbeing. A new framework for supporting  mental health and 

wellbeing in engineering students was proposed. Strengths and limitations of the project are 

discussed, and recommendations made for future research.  

  

Keywords: Mental Wellbeing, Engineering Students, Helpseeking, Health-Seeking, mixed 

methods 
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Chapter 1: Introduction  

1.1 Overview  

This thesis is the report of a body of work investigating the mental health and wellbeing of 

engineering students. The research took the form of a mixed-methods study, using a 

sequential explanatory design. This introduction will set the scene for the research, explore the 

rationale for studying this topic, introduce key points, and provide an overview of the rest of 

the thesis.  

  

1.2 The Future of Engineering  

Engineers make things work. They possess a unique set of skills such as the ability to 

creatively solve complex problems, analyse data and work innovatively within restrictions, to 

name a few. These skills feed directly into solving some of the world’s biggest challenges such 

as providing access to clean water, carbon capture and storage, improving urban infrastructure 

and much more. Engineers also have a special role to play in the energy transition from oil and 

gas to renewables. In short, engineers are in demand. 

However, internationally, more engineers are leaving the sector due to burnout (Phillips, 

2022), aging workforces (Wright, 2022) and in the USA it has been noted that students are 

increasingly moving towards computer science over electrical engineering subjects (Atwell, 

2022). The annual deficit caused by retirements and engineers leaving the sector is 

compounded by fewer school leavers selecting engineering as a degree, and even further by 

fewer school pupils undertaking the subjects needed to gain entry to an engineering degree 

(Engineering UK, 2020). 

Closer to home, the European engineering skills gap is a significant barrier to addressing 

global challenges (Bergman and Ogunshakin, 2022) and concerns are being raised about the 

mental health of engineering professionals in the UK (Flaig, 2022), with over half of engineers 

reporting experiencing negative effects of workplace stress on their mental health or wellbeing, 

and two thirds describing presenteeism: going to work despite feeling mentally unwell (Flaig, 

2022). Another challenge in the UK appears to be retention of a diverse range of engineers 

with notable career moves out of engineering by disabled people, ethnic minorities, and women 

(O’Connor, 2021, Institute for Employment Studies, 2021). 

In addition to increasing demand for engineers, employers are increasing their expectations 

of graduate engineers- to have an enhanced skill set beyond the remit of the traditional degree 

qualification.  Some of these skills include making informed decisions that go beyond specific 

engineering challenges, applying emotional intelligence in approaching complex problems, 
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actively listening to and influencing stakeholders, and using enhanced adaptive leadership 

skills (OPITO, 2019). 

These critical ‘soft skills’ are, in reality, quite hard to master. In order to develop these skills 

in the next generation of engineers, professional bodies and universities are calling for radical 

changes in the engineering curriculum (RAENG, 2019, Sorby, Fortenberry, and Bertoline, 

2021, IET, 2022a, IET, 2022b, McDonald, 2022). Calls for education reform to address the 

problem have been growing (RAENG and MIT 2012, Hamacher, 2017, Das, Kleinke and 

Pistrui, 2020, Poole, 2022, Al-Hashimi, 2023).  

UK universities are responding to this call by ensuring their courses fit with the demands of 

professional bodies in the UK and beyond. Engineering degree courses are often accredited 

by professional bodies to provide quality assurance  that graduates are prepared to enter 

their respective workforces and also become Chartered Engineers. In the UK, professional 

bodies are accountable to the Engineering Council which sets out the requirements of 

professional engineers and therefore the requirements of accredited courses (Engineering 

Council, 2020) . Universities also maintain regular connections with industry through 

consultation events, bringing industry and academia together to solve complex problems.  

Despite these advances however, the engineering sector is still facing a massive skills crisis 

–with an annual shortfall of around 20,000 engineers in the UK alone (Engineering UK, 2020, 

Wright, 2022). A government study (UKCES, 2016) has identified that the global engineering 

sector needs 186,000 skilled recruits each year until 2024, however the number of students 

studying engineering at university in 2021/2022 was around  185,725 (HESA, 

2023). Engineering graduates do not always move into engineering jobs and therefore the 

shortfall continues. This means that engineering universities, employers, and professional 

bodies must support and develop new and existing engineers, to ensure they are ready to 

resiliently face continually changing challenges in an uncertain landscape. This uncertainty  

can impact health and wellbeing and supporting engineering students as they develop their 

skills may go some way to improving attraction and retention in engineering industries.  

  

1.3 Mental Health and Mental Wellbeing in University Students 

The mental health and wellbeing of students has, in recent years, become a priority for 

higher education institutions (HEIs), particularly in the UK (UUK, 2020, UK Government, 2022, 

Sampson et al, 2022, University Mental Health Charter, 2022) due to reports of significant 

deterioration in student mental wellbeing (Campbell et al, 2022, Lewis and Bolton, 2023). 

Increasingly, student support services in HEI’s are overloaded and this pressure on resources 

does not appear to be easing (Remskar et al, 2022). Student mental health has been reported 

to be poorer than the general population (MacAskill, 2012, Thorley, 2017, Alterline, 2017, Yap, 
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2018) and has caused increased concern in institutions (Storrie et al, 2010). Around 20% of 

students in the UK considered themselves to have a mental health problem (NUS, 2013, 

Nightline, 2014) with 13% reporting suicidal thoughts, and 75%-92% of respondents identifying 

as having had feelings of mental distress. Sadly, it appears that the mental health of students 

has worsened since these reports were published, with 57% recently reporting a mental health 

problem (Student Minds, 2023).  

Internationally, mental health and wellbeing in higher education student populations have 

been reported to be both poorer than the general population and worsening (Storrie et al., 

2010, Education Policy Institute, 2018, Shackle, 2019, Bonsaksen et al., 2022, Limone and 

Toto, 2022, Campbell et al., 2022, World Economic Forum, 2022). It has also been widely 

acknowledged that higher education students can face challenges in the move from school to 

university. The transition to higher education requires navigation of academic workloads, 

managing exam anxieties, adopting successful time-management strategies, and managing 

financial implications of higher education (UUK, 2015).  Young adults are at high risk of 

developing a serious mental illness (Khan, 2016, Solmi et al, 2022). The risk of development 

or onset of schizophrenia or bipolar disorder is highest when young adults (aged 18-25 years) 

are entering higher education. More specifically, incidence of schizophrenia in males is 

significantly higher than in females (McGrath, 2006, Royal College of Psychiatrists, 2010), and 

the suicide rate for males in Scotland is more than three times than that for females (SPHO, 

2017). This is supported by UK data with 15.8 male deaths per 100,000 compared with 5.5 

female deaths per 100,000 (Office for National Statistics, 2022, Samaritans, 2022). By these 

measures, the engineering student population have demographic characteristics that fall into 

a high risk category. 

More broadly, it has been reported that there is a growing number of young adults with a 

probable mental disorder in England (NHS England, 2023) continuing a rising prevalence over 

the past few years. In Scotland (Scottish Health Survey, 2022) it was reported that young adults 

between the ages of 16-25 had the poorest mental wellbeing of all the reported age ranges. 

As Children and Adolescent Mental Health Services are increasingly in demand (Public Health 

Scotland, 2024) so too is there a growing demand on student counselling services in Scotland, 

and the UK (Bell, 2022, Weale, 2023) 

However, in terms of help-seeking, low rates of mental health helpseeking and service or 

treatment utilisation have been reported in young adults internationally ( Salaheddin and 

Mason, 2016,  Mitchell C, McMillan B, Hagan, 2017, Osborn et al, 2022, National Institute of 

Mental Health, 2024). 

It has also been reported that students and engineering students in particular have even 

lower rates of mental health helpseeking and service or treatment utilisation (Lipson et al, 2016, 
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Wright et al 2023, Whitwer, Wilson, and Hammer, 2023). Additionally, while helpseeking has 

been reported to be higher in women engineering students than their male counterparts 

(Whitwer, Wilson, and Hammer, 2023) it is still lower than that of non-engineering students, 

which may indicate a disciplinary socialisation towards reduced rates of helpseeking. 

While it is noted that young adults more generally are experiencing poorer mental health 

and wellbeing than other age groups, university students and in particular engineering students 

are the focus of this study. Universities have a duty of care for students and the student 

experience is a key performance indicator for a successful institution (Office for Students, 

2023). Being at university can lead to greater exposure to poor health behaviors such as poor 

sleep patterns, poor dietary intake, increased alcohol use, smoking, drug use, and being less 

physically active as well as isolation and cultural challenges (Deasy et al., 2015, Skromanis et 

al., 2018, Whatnall et al., 2019).  As a result of these challenges, students can suffer poor 

mental wellbeing, anxiety, stress, and mental health problems which can also contribute to 

discontinuation of studies for students and course dropout rates (Pereira et al., 2018).   

Reported mental health conditions by students have risen globally from 1.4% to 3.5% 

between 2012 to 2018 in the UK (Office for Students, 2019), affecting one in four people aged 

between 15-24 in Australia (Orygen, 2017). In the USA, Lipson (2022) reported a 50% increase 

in mental health conditions in American students from 2013 to 2021 and the Healthy Minds 

Network 2021-22 (2022) reported that 60% of students in the study had a mental health 

problem in the past year. This was an increase from the 52% highlighted in the Healthy Minds 

Network Winter 2021 report. This situation calls for a considered and focused response from 

those tasked with supporting students at university, namely those services which provide 

academic, wellbeing, and psychological support to students. 

In recognition of the increasing awareness of poor mental health and wellbeing in student 

populations, the impact on student success, mental health, and economic impacts (to 

institutions, students, and society), higher education institutions have moved to address these 

issues. This has been actioned through development of wellbeing strategies and mental health 

awareness initiatives for students as well as international Health Promoting University 

approaches (UUK, 2015, Swannell, 2016, Baik et al., 2016, and Holt and Powell, 2017, UCL, 

2020).  

Traditionally, the state of mental health and wellbeing for higher education students has 

been reported as a group. More recently, results have been categorised in some countries into 

academic disciplines such as engineering and HE reporting standards now use a range of 

personal characteristics in order to better understand the phenomenon of mental illness among 

higher education students. The impact of gender and cultures on mental health and wellbeing 

needs of higher education students has been reported in the USA but this still requires greater 
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reporting globally (Lipson et al., 2016, Browning et al., 2021).   MacAskill (2012) reported that 

students who completed the GHQ-28 (General Health Questionnaire) (Sterling, 2011) in their 

second year of study were experiencing raised anxiety, depression and social dysfunction. 

Respondents who reported feelings of mental distress experienced them once a month or 

more (74%, n=1037) with 30% (n=311) experiencing feelings of mental distress once a week 

or more (Student Minds, 2023). Additionally, students generally do not disclose mental health 

issues with their institutions, reporting stigma as a key barrier therefore these figures may be 

under-reported (NUS, 2010, NUS, 2013,  Gaddis, 2018, Jack, 2022).   

Results from studies in the US (Eisenberg et al, 2007), Scotland in 2016 (Laidlaw et al, 

2016), and globally (Ebert, 2019), report low treatment utilisation rates in students with mental 

disorder. Normalisation of student stress has been identified as a barrier to mental health and 

wellbeing help-seeking (Beukema et al, 2019). Additionally, low rates of help-seeking have 

been reported widely across publications relating to student mental health and wellbeing (Hunt 

and Eisenberg, 2010, NUS, 2010, Onabule and Boes, 2013, Kearns et al. 2015, Salaheddin 

and Mason, 2016).  

 

1.3.1 Engineering Students 

 

Particularly, low rates of male student mental health helpseeking has been identified as a 

significant issue (Sagar-Ouriaghli et al, 2020) and considering the overrepresentation of men 

in engineering courses, this may indicate a particular challenge in supporting engineering 

students with their mental health and wellbeing. While poor mental health and wellbeing has 

been reported for higher education students generally, there have been specific reports on the 

perceived stress (Prakash, 2015, Balaji et al, 2019, Jensen and Cross, 2021), difficulty of an 

engineering degree (Jensen and Cross, 2019, Engineering UK, 2020) and an increasing body 

of evidence highlighting significant mental health and wellbeing problems experienced 

specifically by engineering students.  

 Investigating the mental health and wellbeing of engineering students specifically is 

important due to the aforementioned global lack of engineers and increased need for 

engineering graduates (Pozniack, 2017, Donelly, 2018, Engineering X, 2020). The 

demographic of engineering students may also add risk as a subject studied predominantly by 

men (Wilson and Goldberg 2023). Young people (Addington et al, 2017) and particularly young 

males (Rice, Purcell and McGorry, 2018) are at higher risk of mental health problems. 

Engineering is an academic discipline where there are significant challenges in supporting 

mental health and wellbeing including a full curriculum, an overrepresentation of men and 

increasing expectation of enhanced graduate skills. These challenges will in turn be impacting 
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industry which is already seeing a reduction in the numbers of graduates entering and staying 

in the profession.   

Mental ill health is increasingly being identified in students internationally and higher 

education institutions are focusing more on it as a result. Exploring the mental health and 

wellbeing helpseeking behaviours of engineering students will support higher education 

institutions and departments of engineering to implement enhanced approaches to student 

support.  

 

1.4 Key Concepts  

 Throughout this thesis references will be made to a number of concepts related to mental 

health and wellbeing in engineering students. This section provides an overview of these 

concepts.  

 

1.4.1 Definitions of Mental Health and Mental Wellbeing  

Global definitions of mental health and mental wellbeing vary widely including 

interchangeable use of the terms. “Mental health” can be considered an absence of illness or 

disease (Felman, 2020), whereas for others the term is more inclusive, covering mental 

wellbeing (MIND, 2007, Mental Health, 2020, WHO, 2022). Similarly, there is no one accepted 

definition of mental wellbeing (WHO, 2004, Department of Health, 2010). In higher education, 

mental health has been considered as one aspect within overall mental wellbeing (Universities 

UK, 2015).  It is important to recognize that the term mental health has different connotations 

for different people and people’s attitudes to mental health may depend on the culture of the 

population who are defining the term (WHO, 2004). It is also important to note that definitions 

have evolved over time (Manderscheid, 2010, Venters, 2018) and it is anticipated that these 

definitions may evolve in the future. Consequently, for the purposes of this work, it is important 

that both mental health and mental wellbeing are defined here. 

While there is variation in the definitions of mental health (Mental Health, 2019, Gega, 2022) 

this thesis has adopted the definition of mental health from the World Health Organization 

(WHO, 2022). WHO (2022) describes mental health as: 

 “a state of mental well-being that enables people to cope with the stresses of life, realize 

their abilities, learn well and work well, and contribute to their community. It is an integral 

component of health and well-being that underpins our individual and collective abilities to 

make decisions, build relationships and shape the world we live in.” (WHO, 2022). 
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 The concept of mental wellbeing also has various descriptions  with some sources 

positioning it at one end of a continuum with mental illness at one end and mental wellbeing at 

the other and others presenting wellbeing as the overarching concept that includes mental 

health. However mental wellbeing is not something that can only be experienced by people 

with no mental disorders. Huppert (2009) describes mental wellbeing as a “combination of 

feeling good and functioning effectively”. A government report (Government Office for Science, 

2008) describes mental wellbeing as a “dynamic state” where a person can flourish and 

“achieve a sense of purpose in society”. Similarly, Gega (2022) describes mental wellbeing as 

a state of our “sense of self” and that good mental wellbeing is supported by “meeting our 

potential, developing strong relationships and doing things that we consider important and 

worthwhile”. While mental wellbeing is an individual experience, positive mental wellbeing 

definitions include descriptions of strong relationships with others and contributing to 

community. Baldwin, Sinclair and Simons (2021) note that the term “mental wellbeing” is 

described differently depending on the describer’s philosophy, whether it be 

eudaimonic,(sense of purpose, self-acceptance) or hedonic (happiness, life-satisfaction) 

(Seligman,  2004),  and that this can become problematic when researchers investigate and 

measure mental wellbeing.  

For the purposes of this research the following definition of mental wellbeing has been adopted:  

“Mental wellbeing can be described as a combination of how we feel (our emotions and life 

satisfaction) and how we function (relationships with others, personal control, purpose in 

life and independence).” (Paul Hamlyn Foundation, 2023. pp1). 

 

1.4.2 Mental Health and Wellbeing (MHW) as an inclusive term 

  For the purpose of this review, the term “mental health and wellbeing” has been used to 

ensure inclusivity for with the aim of encapsulating the whole of a person’s mental experience 

and also recognising that there is still inconsistency (Ashgar and Minichello, 2022) with which 

terms are applied in different environments, institutions, social or occupational circles. While 

the researcher has been using this term from early on in the research, more recently it has 

been proposed as the formal term stakeholders in engineering education should use, due to 

its inclusivity and balance (Ashgar and Minichello, 2022). The definition of the term comes from 

Brown (2016) and is as follows: 

“Having the emotional resilience to cope with everyday pressures, enjoy life, and undertake 

productive work while having a belief in one's own and others' worth. It is not just the 

absence of a mental illness: one can have good mental wellbeing yet have a diagnosed 

mental illness” (p.1, Brown, 2016). 
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 While it is useful to have a definition of mental health and wellbeing combined, the following 

work does measure presence of mental health problems (self-reported) and mental wellbeing 

separately. This is in order to be able to make comparisons with the general population and 

other student groups. 

 

1.4.3 Determinants of Mental Health and Mental Wellbeing  

Poor mental health has a serious impact on the economy and amounted to 14.7 million sick 

days being taken due to mental health related problems in 2022 (ONS, 2023). Published 

literature highlights that some of the social determinants of mental health and wellbeing include 

poverty, social inequality, gender and institutions (Allen, 2014, Scottish Government, 2020). 

There are reports of a corresponding relationship between economic vulnerability and poor 

mental health and wellbeing  (Codagnone et al, 2020, Scottish Health Survey, 2021), and the 

potential stress of an uncertain future may also be a contributor to poor mental wellbeing 

(Chowdhury et al, 2022, Zhou et al, 2022).   In 2008, the UK Government published the 

Foresight Mental Capital and Wellbeing Project Report  (Government Office for Science, 2008) 

which included an informative model of mental wellbeing over a person’s lifetime. It depicts a 

complex set of contributors to mental wellbeing at a critical stage in a young adult’s life. 

 

1.4.4 Mental Health and Wellbeing Terminology 

Stress  

Stress is one of the mental health problems linked to engineering students’ mental health and 

wellbeing in literature (Bork, 2022). But it is important to identify what is meant by the term 

stress, particularly in relation to short term, potentially stressful, events such as examinations. 

Severe stress can harm cell communication on learning and memory (Sandi, and Pinelo-Nava, 

2007) and this can play a part in the academic performance and feelings of overwhelmedness 

for some engineering students (Storrie, 2010). Overall, however, the body is generally well 

equipped to deal with short term stress (Scott, 2023).  

For the purposes of this research, stress will defined as: “how we react when we feel under 

pressure or threatened. It usually happens when we are in a situation that we don't feel we can 

manage or control” (Mind, 2022).  

Everyone will experience stress at some point, and it is not necessarily something that 

should be avoided at all costs, indeed, stress may even enhance academic performance. 

(Rudland, Golding and Wilkinson, 2019). However, prolonged stress can have a serious 

negative impact on a person’s mental and physical health and wellbeing (Scott, 2023).  
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Chronic stress is described as “a prolonged and constant feeling of stress that can 

negatively affect your health if it goes untreated. It can be caused by the everyday pressures 

of family and work (or studying) or by traumatic situations.”  (Scott, 2023).  

In addition to the typical stresses experienced by university students, engineering students 

are subject to added stress of normalization of stress culture (Sallai et al, 2022) with 60% of 

study participants experienced stress from poor mental health during their studies. Over 60% 

of the women in the study experienced systemic stressors. The study notes that coping 

mechanisms, such as reframing, of sexism, racism and harassment was used to turn poor 

experiences into learning opportunities. Reframing can be a useful coping tool (Sallai et al, 

2022) but it supports normalization of poor behaviour in engineering.  

 

Managing Stress 

Stress management techniques reported by graduate engineering students in the US 

(Troutman, Riley and Mallouk, 2022) range from passive i.e. disengagement from or avoidance 

of stressors (Little, 2018) to active i.e. solving or reframing the meaning of a problem (Carroll, 

2013). Those who feel they successfully managed their stress used friends and family for 

support. The paper also noted that engineering students who used more passive techniques 

(watching TV, playing video games) felt less able to manage their stress effectively (Troutman, 

Riley and Mallouk, 2022). 

 

Anxiety  

Storrie (2010) cited stress and anxiety are predictors of poor academic performance in 

university students. But it is important to acknowledge that anxiety in itself is not necessarily 

an illness. For the purposes of this research the following definition is adopted:  

“Anxiety is what we feel when we are worried, tense or afraid – particularly about things that 

are about to happen, or which we think could happen in the future. Anxiety is a natural human 

response when we feel that we are under threat. It can be experienced through our thoughts, 

feelings and physical sensations.” (Mind, 2021).  

Although it is acknowledged that occasional feelings of anxiety can be considered a normal 

part of life, chronic longer lasting anxiety may develop into an anxiety disorder, where these 

feelings persist and impact on daily life. It is also important to recognise there are two main 

contributors to anxiety, ; these are described as State Anxiety and Trait anxiety. State Anxiety 

refers to transitory i.e. short-lived feelings of tension (Jouvent et al, 1999) and Trait Anxiety 

refers to the tendency of a person to experience anxiety in a stressful situation (Jouvent et al, 

1999). 
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Anxiety disorders are conditions whereby specific issues impact on a person’s daily life 

(National Institute of Mental Health, 2023). Examples include Generalised Anxiety Disorder, 

Phobia Related Anxiety Disorder and Panic Disorder (National Institute of Mental Health, 

2023). 

 

Depression  

“Depression is a mental health problem that involves having a low mood or losing interest 

and enjoyment in things. It can also cause a range of other changes to how you feel or 

behave” (Mind, 2023).  

Depression in engineering students has been reported in literature having been measured 

using a variety of tools (Ali et al, 2014, Lee and Wan Adam, 2016, Aree et al, 2020, Cheung et 

al, 2020, Siddiqui et al, 2020, Coley and Jennings, 2019, Wilkins-Yel, 2021, Chowdhury et al, 

2022, Wang et al, 2022, Danowitz and Beddoes, 2022). Symptoms can range from mild to 

severe in terms of diagnostic criteria but it is important to acknowledge that even a mild 

disorder can have major impact on a person in terms of physical, biological and psychological 

wellbeing. Impact is not explored in Ali, (2014), Lee and Wan Adam (2016) Aree et al (2020) 

Cheung et al (2020). 

 

Self-Efficacy  

Self-efficacy is the belief in one’s ability to succeed in a particular challenge or goal 

(Bandura, 1987, 1996) and is a way of describing a persons’ ability to cope with situations. 

Conversely Self-Inefficacy or negative self-efficacy is a concept that describes a person’s 

inability to cope with adverse situations (Bandura,1987). It can be described as a feeling or 

lack of capacity to produce a desired effect (Tacke, 2022) and can contribute to burnout 

(Schaufeli and Salanova, 2007). Burnout is a serious issue in the technology workforce with 

33% feeling ineffective at their job (BurnoutIndex, 2022).  

Self-efficacy has been correlated with academic achievement (Aleta, 2016, Ganguly, 

Kulkarni and Gupta, 2017, Baiq et al, 2020). Cech et al (2011) found that professional role 

confidence predicts persistence (Cech et al, 2011). Self-efficacy is associated with persistence 

in female engineering students (Marra, 2002), but not necessarily academic achievement as 

female engineering students have been found to perform well regardless of low self-efficacy 

(Vogt, 2007). Naphan-Kingery and Elliot (2018) reported that gendered micro-aggressions 

increased the self-rated importance of being a woman over being an engineer and that 

engineering identity predicted increased self-efficacy and persistence. This supports earlier 

findings that women in engineering rate themselves to have a lower ability than men 



 

 

11 

 

(Jagacinski 2013) and this may in part be contributing to the attrition rates of women leaving 

engineering programmes. Improving academic self-efficacy may improve poor mental health 

and wellbeing (Yupanqui-Lorenzo et al (2023) and vice versa.  

 

Stigma  

A culture of mental health stigma has been identified in higher education (Kearns, 2015, 

Gaddis, Ramirez, and Hernandez, 2018, Cheung et al, 2020) but also more specifically it is 

reported to be particularly evident in engineering programmes (Sandhu, Arora, and Brasch 

2021, Wright, 2021, Sanchez-Pena, 2021, Conceicao, 2022, Jensen, 2023). There is a 

negative relationship between stigma and helpseeking attitude in engineering students 

(Sandhu, Arora, and Brasch, 2021, Sanchez Pena, 2021, Conceicao, 2022) and perhaps 

unsurprisingly even higher in male engineering students (Sandhu, Arora, and Brasch, 2021). 

Higher stigma levels have been associated strongly with a student’s identification with an 

institution, or sense of belonging (Kearns, 2015). Engineering students who screened positive 

for a mental health condition also screened for panic disorder 5 times more frequently than the 

general population (Danowitz and Beddoes, 2023).  They also reported less likely to get help, 

trivialised mental health concerns due to the normalization of stress and reported a culture of 

stigma and silence (Danowitz and Beddoes, 2023). It has also been reported having 

depression was a predictor for lower wellbeing (Cruwys and Gunaseelan, 2016). Helpseeking 

was found to be associated with public shame for US engineering students and that students 

would wait until breaking point before seeking help (Wright, 2021). Reducing stigma is likely to 

be key in breaking the silence. Dzemaili (2023) has reported that giving university students 

mental health first aid training reduces stigma/stigmatizing attitude, and increased confidence 

in students to offer help. It is possible that providing mental health first aid training to 

engineering students and staff might reduce stigma. 

 

Helpseeking  

The concept of help-seeking is important for this research as, particularly in the UK, it is 

generally accepted that men are less likely to seek help for a mental health issue (Galdas, 

Cheater and Marshall, 2004, Oliver, 2005, Yousaf, Grunfeld and Hunter, 2015, Staiger, 2020, 

Budzynski, 2022). It has also been reported that people suffering with mental health problems 

are less likely to seek help (Maagard et al, 2017) in some cases only seeking help when the 

problem is very severe (Oliver et al, 2005) with young men in particular (Best, Manktelow and 

Taylor, 2016), and young men from affluent areas (Oliver et al, 2005) being less likely to seek 

professional help. Sullivan, Camic, and Brown (2015) attributed attitudes to mental health 

helpseeking to masculine ideologies (western) alexithymia and education. Alexithymia refers 
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to difficulty in expressing and describing emotions (Luminet, Nielson and Ridout, 2021) and is 

often considered to be a difficulty associated with men.  

McLafferty (2022) suggests that discipline specific support may be warranted as 

engineering students are least likely to have received treatments or felt need to seek help 

(Salahedin, 2016, Bork and Mondisa, 2022, McLafferty, 2022). This may be due to poor 

symptom awareness or reluctance to disclose because of stigma, but delayed helpseeking 

causes issues not just for the student who will experience their symptoms for longer but also 

for the academic institution. Low rates of help-seeking have been reported widely across 

publications relating to general student mental health and wellbeing (Hunt and Eisenberg, 

2010, NUS, 2010, Onabule and Boes, 2013, Kearns et al. 2015, Sagar-Ouriaghli et al, 2020) 

and, as mentioned in the previous section on Stigma, a strong sense of belonging was reported 

to be positively associated with high levels of stigma in the general student population (Kearns 

et al, 2015). It may be that the very same induction activities designed to promote university 

belonging and support wellbeing may inadvertently be contributing to increased stigma.  

Anecdotally, delayed helpseeking will be accompanied by failed or missed assessments and 

missed classes, resulting in complex administrative work to minimise impact for the student 

causing a knock-on effect of additional workload for staff.  

 

1.5 The Engineering Discipline  

For those unfamiliar with the world of engineering, this section provides a brief overview of 

the history and philosophies of engineering, which may perhaps provide some insight into the 

stereotypical mindset of the modern engineer and further support the need for targeted 

exploration of mental health and wellbeing in engineering students. 

 

1.5.1 The History and Philosophy of Engineering    

“Engineers use their knowledge of science, maths and engineering science in order to 

develop products, processes, systems for society” (Moses, 2006). 1:09:04). 

As long as there have been humans, there have been engineers. From the invention of the 

wheel to simple machines and devices to make life easier, engineers all over the world have 

been practicing their craft. While modern engineering might be attributed to the era of James 

Watt, in the 1800’s, the origins of the engineer stem from thousands of years of human 

ingenuity. “Engineers apply the knowledge of the mathematical and natural sciences 

(biological and physical), with judgment and creativity to develop ways to utilize the materials 

and forces of nature for the benefit of mankind.” (IAENG, 2023, pp.1)  
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The rise of the “engineer” as a celebrity in western culture came some years after the 

invention of the steam engine by Newcomen in 1712, with the inventions of Watt and Boulton, 

Cartwright, Arkwright and others driving the industrial revolution (White, 2009). Thousands of 

people (Ziolowski, 1984, Florman, 1994) would turn out to see openings of bridges, new 

inventions and curiosities, in essence there was huge interest in both innovation, technology 

and the engineer themselves (Petrovski, 1992).  

“To be an engineer in 1902, or at any time between 1850 and 1950, was to be a participant 

in a great adventure, a leader in a great crusade.” (Florman, 1994, pp4). 

Engineers have been revered until relatively recently, where the word engineer has been 

arguably diluted by its use in wider role descriptions. This is particularly evident in the UK and 

the USA, where the word Engineer implies someone who works with engines and is not a 

protected or regulated title (Engineering Council, 2012, Moskvitch, 2017, Freeney, 2018, 

Toofan, 2021).  More widely, people seem unable to articulate what an engineer is or really 

does and it appears  that the engineering community appear to have a similar problem, as they 

argue over semantics (Florman, 1994), resulting in poor messaging to the non-engineering 

community. 

It is possible that this may partially explain the sense or feeling of injustice or 

underappreciation in the modern engineer, particularly in the UK (IMechE, 2015) with only 24% 

of engineers feeling they are valued by wider society. Given that the engineer used to be 

worshipped (Nyamapfene, 2018, Florman, 1994) and is now less revered (Nyamapfene, 2018) 

it is perhaps understandable that there is a culture of gatekeeping mentality (Cosgrove, 2022) 

in engineering, particularly in relation to perceived intelligence (Carrol, Kramer and 

Dringenberg, 2019). The impact of a gatekeeping mentality or culture – essentially controlling 

access by the use of exclusionary language, elitism, or actions. (Pollock,2022)  may be 

contributing in part to a lack of diversity in the engineering profession.  

Nowadays, engineering products are expected to be perfect, by not only adhering to or 

exceeding quality regulations and standards but also with no bugs or errors and with seamless 

future proofed functionality. Employers may demand additional features to a product that 

require a complete remodel if the request is even achievable at all. These types of expectations 

add colossal pressure to engineers who are often considered to be perfectionists (Sun et al, 

2013, Dicturel, 2019, Piper, 2022) leading to unrealistic expectations in innovative 

development, and likely a great deal of pressure for engineers.  

This pressure is perhaps most keenly felt in those engineers designing and building 

vehicles, particularly aircraft as it is imperative that an aircraft be as safe as absolutely possible. 

Thus, the engineer’s now built- in or nurtured desire and compulsion to be without fault in 

design and build can never truly be achieved (Piper, 2022). And so regardless of how amazing, 



 

 

14 

 

innovative (and indeed safe) an invention is: it may never come up to scratch in the engineer’s 

eye.  

 

1.5.2 The Great Engineering Shortage 

Despite the importance placed on the role of the engineer for  our future, the UK has a 

serious shortage of engineers. This phenomenon is echoed in the U.S., China, South Africa, 

and Germany with reports of demand far outstripping supply. Calls for education reform are 

growing in order to attract and retain engineers and there has been an increase in the 

diversification of and access to engineering education through degree apprenticeships and 

widening participation activities. This well-documented global engineering shortage (See 

Section 1.2) (Lucas et al, 2012, Pozniak, 2017,  Donelly, 2018) has led to calls for education 

reform (Graham, 2012, EngineeringUK, 2022, SEFI, 2022). However, reform has been slow in 

UK HEIs with relatively few new methodologies being utilised. According to a report by the 

Offshore Petroleum Industry Training Organization (OPITO, 2019) - the 2019 Skills Landscape 

Report, by 2025 there will be approximately 4,500 new people in the UK employed in roles that 

do not currently exist. These new roles will require a different set of skills and competencies, 

which means an emphasis on upskilling the existing workforce: this has been described as the 

engineering skills gap (IET, 2021 Engineering UK, 2021, IMechE, 2022, CIHT, 2022)) and so 

the rationale for education reform is stronger than ever.  

Yet, barring a couple of examples of more radical moves (NMITE, Dyson Institute) the 

engineering curricula in universities across the UK have seen little change over the last 20 

years. Indeed, as early as 1977 (Richardson, 1977) there has been an appetite for significant 

change in engineering education while describing a comparable situation to today (high 

attrition, lack of women). This slowness may be in part due to the rigid regulatory requirements 

(See section 1.2) of the various professional accrediting bodies, anecdotally often a reason to 

maintain the status quo, but even these bodies are recognising that change must come in order 

to address the global shortfall of engineers (RAENG, 2019, Sorby, Fortenberry, and Bertoline, 

2021, IET, 2022a, IET, 2022b, McDonald, 2022).  

 

The Philosophy of Engineering  

In the history of modern engineering at least, there have been some efforts to ascribe or 

define a Philosophy of Engineering, much like a Philosophy of Science. Unlike science though, 

which aims to discover and understand the world and beyond, the engineering industry is 

driven by commercial and societal demands and therefore subject to the philosophies of the 

countries where the engineer has studied. Moses (2006) considers the attitude of people 
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towards engineering is different in different countries, citing Japan and Germany as being 

engineering positive, and the UK as being engineering negative. Moses (2006) described the 

philosophy of engineering as a balance of two philosophical foundations, the Platonic and the 

Aristotelean, abstraction and reductionism, and that different countries approached 

engineering with an emphasis on one or the other. He asserted that in the UK, the Aristotelean, 

empiricist, reductionist philosophy was strong, and this was borne out in an over emphasis of 

the importance of laws and equations over abstraction. Engineering philosophy is considered 

to be an emerging field (Bulleit et al, 2014, Dias, 2019) and that consideration of engineering 

philosophy will support and enhance engineering judgement. Dias (2019) considered practice 

to be the most important engineering philosophical issue but acknowledged the tension 

between theory and practice. Dias also considered the concept of failure as central to 

engineering but that engineers are “looking to create things that don’t fail”. This engineering 

aspiration contradicts Petroski (1985) who proposes that “failure… is central to understanding 

engineering” (Petroski, 1985, viii).  

Dias (2019) suggested that the combination of the works of: 

• Popper (1983) supporting the view that failure is key to engineering design 

calculation 

• Kuhn (1970), asserting that scientific theories are a human construct and may not 

reflect truth (which led to his developing the Kuhn Paradigm Cycle (McLeod, 2023)  

• Polanyi (1958) who considered problem solving to be something that humans are 

“driven to by a heuristic passion” (Dias, 2019,  pp 66.) 

• and Heidegger (1962) championing practice over theory in the context of 

engineering 

were key in developing the field of engineering philosophy.  

 

While it is not the aim of this thesis to comment on engineering philosophy, these 

philosophical roots may provide some illumination or context when considering the research 

findings and making recommendations. Indeed, the very pragmatic nature of this research 

aligns well with Dias’s pragmatic approach to building a philosophy for engineering, combining 

the epistemology of Polanyi and the ontology of Heidegger (Dias, 2019). Understanding why 

engineers “engineer” and how engineering judgements are arrived at may be key to 

understanding some of the cultures and habits exhibited by engineers, engineering academics, 

and engineering students. 
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1.5.3 Occupational Socialisation  

The idea that engineers might have a specific set of behaviours that are distinct from the 

rest of the population is not a new one. As early as 1966 researchers have been writing about 

distinct characteristics displayed by engineers and have discussed having observed 

engineering students from different universities displaying more similar characteristics to each 

other than to non-engineering students in their own institutions (Rosette et al). Since then, 

engineers and engineering students have been attributed a myriad of undesirable traits, 

negative or even neurotic perfectionism (Mitchell, 2017, Brotherton and Orr, 2021), 

authoritarianism (Beall and Borden, 1964, Athansiou, 1968, de Pillis and de Pillis, 2008, Banks, 

2016) and downright rudeness (White, 2013, Cook, 2017) . Some researchers have used the 

Herrmann Brain Dominance Index to identify that engineering students and engineers 

demonstrate signature thinking preferences. They reported that engineering students 

(Lumsdaine and Lumsdaine 1995, Horak and du Toit, 2002) and engineers (Heffner, 2012) 

demonstrated key features that fit in with these negative stereotypes, but they also found that 

there was a preference for holistic thinking.  This contrasts with the perception that engineers 

are largely reductive in their work, breaking problems down to component parts and building 

up again.  

More recently, Lucas, Hanson and Claxton (2014), described signature disciplinary 

characteristics that engineering students generally demonstrate in relation to learning and 

teaching, possibly distinguishing engineering students further. These are outlined in Fig 1.

 

Figure 1. Engineering Habits of Mind (Lucas, Hanson, and Claxton, 2014). 

Edward and Middleton (2007) described engineering students’ development as a form of 

occupational socialisation, and self-image in engineering students was disturbed when they 

were asked to deal with problems involving the use of what they perceived to be soft skills 



 

 

17 

 

(communication, teamworking, adaptability, leadership). Sun (2003) reported identifying the 

phenomenon of negative perfectionism in engineering students. Where the gap between the 

real and ideal self is too large, (Sun, 2013) frustration increases, resulting in distress. Jensen 

and Cross (2019) reported that engineering students considered engineering programmes as 

“distinct from other academic disciplines” (Jensen and Cross, 2019) and that they experienced 

more stress than other students.  

Heffner (2012) also asserted that engineers demonstrate a “pessimistic explanatory style”. 

Explanatory styles are used in the increasingly popular positive psychology lexicon (Peterson 

and Steen, 2016, Houston, 2019). Supporters consider them to be the way a person explains 

an experience (Wadey, 2010, Scott, 2020) and that this style can influence a person’s 

expectations of future events or experiences. In a pessimistic explanatory style, a person will 

“see the bad experience or event as one that was their fault, will not change in the future and 

is generally problematic rather than specific to that particular event.” (Wadey, 2010 pp1). It has 

been suggested (Peterson, Seligman and Valiant, 1988, Jackson, Sellers and Peterson, 2002, 

Maruta et al, 2002 ) that having a pessimistic explanatory style is a risk factor for poorer health 

outcomes  than someone with an optimistic explanatory style. Heffner (2012) notes that 

engineers “must operate under the assumption that failure will happen if they do not accurately 

set the expectations”. The potential for this useful engineering thought habit to spill into 

everyday life should not be underestimated given the potential health implications.  

A report on masculinity in engineering (Equal Engineers, 2019) highlighted over a fifth of 

respondents reporting having had to take time off work because of mental ill health. The report 

also notes that nearly a fifth of respondents stated they had lost an engineering colleague to 

suicide. When asked if they experienced stress, sleeping issues, thoughts on self-harm or 

being bothered by feeling anxious, depressed, irritable or sad, 77% of participants answered 

yes (Sheedy, 2022).   

 

1.6 The Engineering Curriculum  

Engineering programmes are typically academically challenging (Foster and Spencer, 

2003, Jensen and Cross, 2021, Ashgar, Minichiello and Iqbal, 2022, Wilson et al, 2022), 

assessment heavy, intensive (Jensen and Cross, 2018, Joshi, 2020, Wilson and Goldberg, 

2023), male-dominated (Wilson and Goldberg 2023) and exam focussed. They are perceived 

to be stressful in nature, and as there is a significant negative correlation between mental 

wellbeing and academic stress, and mental wellbeing and suicide ideation in engineering 

subjects (Banerjee and Chatterjee, 2015) and it is possible that the very methods used to teach 

engineering may cause poor mental wellbeing.  Additionally, engineering programmes 

are often accredited by professional regulatory and statutory bodies (such as the Institution of 
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Mechanical Engineers, the Institution of Engineering and Technology in the UK, the 

Accreditation Board for Engineering and Technology in the USA and the National Board of 

Education in India) that have a strong influence over types and frequency of assessments 

which restricts educators to arguably limited options for meaningful change. In an effort to drive 

advancement of engineering education, Lucas et al, (2014) developed a model of engineering 

learning “habits of mind” to highlight the key desirable thinking attributes of an engineer. It 

describes the ideal scenario, and is useful for curriculum development, however it is unlikely 

most engineering programmes in the truly provide meaningful experiences in all of these areas. 

Engineers are vital to achieve the goals in addressing many global challenges: energy, 

sustainability, transport, infrastructure, and medication (National Academy of Engineering, 

2022) are just a few of these. A key issue in supporting engineering students is likely to be 

enhancing the capabilities of engineering teaching staff. (Wilson and Goldberg, 2023). 

However, Morrish, 2019, Carr (2022) and Wilkinson (2023), have reported universities 

experiencing rising staff mental health and wellbeing problems. This increase in mental health 

and wellbeing problems in academic staff combined with what might be considered “continuity 

embracing” attitudes to curricular enhancement (Berger, Lampe and Carrucio, 2015, Cropley, 

2015, Lee, Lund, and Yerrick, 2021) will likely make additional support demands an 

unwelcome load. 

 

1.7 Engineering Student Life: “We’re in a crisis, and no one is looking” 

(Ravijolan, 2020) 

When this research began in 2017 there was very little literature published on the mental 

health and or mental wellbeing of engineering students. During the course of this research 

there has been a rapid increase in publication on the topic possibly due in part to the COVID-

19 impact and also the recognition of increasing reports and observations of poor mental health 

and wellbeing rates in the engineering student population. Ravijolan (2020) wrote for the 

Eyeopener that engineering students in Canada tend towards glorifying stress and that the 

culture is that if an engineering student is not stressed, then they are viewed as being lazy.  

This is supported by Wright (2021) who identified unsupportive learning environments and 

severely delayed helpseeking. Anecdotally, there is also a snobbery over other disciplines. Yet 

while there is evidence of poor mental health and wellbeing in engineering students, they have 

instilled in themselves a sense of pride and community of being an engineer, they still would 

not change course, they are proud to be an engineer (Ravijolan, 2020). Globally, most 

engineering students are male (Imasogie, Oyatogun and Taiwo, 2018, Martin, 2021, Bosworth, 

2022, Engineers Canada, 2021, Catalyst, 2022, HESA, 2023), and young men (typically aged 

18-25) have been recognised to have higher risk factors for mental illness (SPHO, 2017). 
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Suicide in males (ONS, 2016, SPHO, 2017) and the incidence of schizophrenia in 

males is significantly higher than in females (McGrath, 2006) and young adult males are at 

higher risk of developing serious mental illnesses (Royal College of Psychiatrists, 2011).   

Engineering is widely perceived to be one of the most challenging subjects to undertake at 

university (Fleming et al., 2006, Think Student, 2020, Maples, 2021, World Scholars Hub, 

2022, Chidera, 2022, Ban et al, 2022). Engineering requires mathematical competence and as 

such, engineering programs focus heavily on mathematical concepts and principles in the early 

years (Metje, 2007, Chron, 2021) in the form of entire modules or courses in mathematics 

(Moran and Benson, 2016). Additionally, engineering programs still use traditional forms of 

teaching with a lecture-based approach (Mills and Treagust, 2003, Nyamapfene, 2019, 

McGowan and Bell, 2020).   In some countries, the phenomenon of "weeding out" is also 

prevalent in engineering programmes (Seymour and Hewitt, 1997, Seymour and Hunter, 

2019). This process is used to "weed out" students by creating  unnecessary academic barriers 

but this also induces stress for students.  

Women in engineering programmes are identified in literature as having poor experiences 

(Wilkins, Simpson and Sparks, 2019, Ravijolan, 2020, Wilkins-Yel, 2021, Wang et al, 2022), 

leading to increased dropout rates, feelings of being  viewed negatively (Beddoes and 

Danowitz, 2022) and increased stress, anxiety, suicidal ideation, and depression (Wilkins-Yel, 

2021, Akhtar et al, 2021, Wang et al, 2022). Female engineering students also have reported 

poorer mental wellbeing than their male counterparts (Deziel et al, 2013, Pozniak, 2017, Negi 

et al., 2019, Jensen and Cross, 2021).  

 

1.8 Research Questions  

The research questions are:  

• What is the mental health and wellbeing of engineering students in the UK?  

• What are the mental health and wellbeing help-seeking behaviours of 

engineering students in the UK?   

• What are the approaches or strategies to support or facilitate mental health and 

wellbeing utilised by engineering students in the UK?  
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1.8.1 Research Aims and Objectives  

The overarching research aims were to:   

 

• Establish the mental health and wellbeing of engineering students and compare 

it with the general population and student population to identify if there is an unmet 

need in relation to mental health support; 

• Identify key mental health and wellbeing help-seeking behaviours and mental 

health and wellbeing strategies of engineering students in order for institutions to 

be able to make strategic decisions around teaching approaches, pastoral support, 

and curriculum design in relation to students of engineering.  

  

By investigating the mental health and wellbeing of engineering students it is hoped that the 

study will provide a comprehensive overview and unique insight into a population that to date 

has been overlooked and may be at increased or increasing risk.  

  

1.9 Contribution to Knowledge  

Until fairly recently there was little published research in the area of mental health and 

wellbeing of UK based engineering students. In the past three years interest has grown rapidly 

and the topic has been the subject of several types of research, largely in mono-institutional 

settings, with a variety of research methods. This thesis is the culmination of 6 years of part-

time research by the author and while there has been a notable increase in publications from 

other countries (USA and India in particular) this work provides a novel baseline of mental 

health and wellbeing in engineering students and a unique insight into the thoughts, feelings, 

and help seeking behaviours of this population in the UK. In addition, some contribution to 

knowledge of the experiences of engineering students during the COVID-19 lockdown was 

identified as an unplanned outcome of the study.  
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1.10 Methodological Overview   

To answer the research questions a transformative pragmatic paradigm with a mixed 

method methodology was adopted, specifically sequential explanatory design. Figure 2 

provides a visual overview of the research.  

 

Figure 2. High Level Overview of the Research Methods. 

  

The research activity included:  

• A systematic scoping review of interventions supporting the mental health and 

wellbeing of engineering students;  

• A survey of UK engineering student population using convenience sampling 

including WEMWBS and content analysis;  

• One to one semi-structured interviews with a subset of surveyed students -

purposive sampling to cover each stage and available sub-discipline. 

  

1.11 Chapter Synopses/Thesis Structure  

The structure of this thesis is designed to lead the reader through the approaches used in 

the study with accompanying justification and discussion throughout.   
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Chapter 1: Introduction of the research topic with references to supporting evidence and 

rationale for the study. The aims and objectives were set out along with an overview of the 

research design.  

  

Chapter 2: Part One of the literature review, which includes a description of the engineering 

student population, discussion of existing literature and a systematic scoping review focusing 

on interventions in the engineering student population.  

 

Chapter 3: Methodology including discussion of the philosophical paradigm and lens through 

which the research is being viewed, and a review of models of mental health and wellbeing. 

Chapter 4 also details the high-level research methodology.  

  

Chapter 4: Phase One including the methods, results, and discussion of the first research 

phase, which comprises an electronic survey. The results from Phase One informed the 

second research phase.  

  

Chapter 5: Phase Two including the methods, results, and findings of the second research 

phase which comprised semi-structured interviews with a subset of participants from the first 

research phase. Findings are considered through abstraction and interpretation and a 

framework to support engineering student mental health and wellbeing proposed.  

  

Chapter 6: Integrated discussion presenting the findings of both phases of the mixed method 

study and considering them in relation to the research questions, limitations are discussed and 

a case for future work built. 

 

Chapter 7: Conclusions of the research and a breakdown of recommendations for different 

stakeholders is presented with a summary of the work and its contribution to knowledge. 

 

1.12 Chapter Summary  

The engineering industry is reporting large shortfalls in engineering recruitment and 

retention, the cause of which may be in part to a high stress work environment. Globally, there 

is an urgent need for more engineers therefore developing an understanding of how 

engineering student mental health and wellbeing can be better supported may go some way 

to increasing the overall number of engineers entering and staying in the profession. This 

chapter introduced the engineering gap, an overview of mental health and wellbeing in higher 
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education students, and key concepts to support the reader in the following chapters. Mental 

health and wellbeing of engineering students also appears to be of concern to HEI’s and there 

is a lack of UK based research in this area, supporting the rationale for carrying out this work. 

The following chapter is a literature review, looking at mental health and wellbeing in 

engineering students, how mental health and wellbeing has been evaluated in engineering 

students, models of mental health and wellbeing and includes a systematic scoping review on 

interventions supporting mental health and wellbeing in engineering students. 
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Chapter 2: Literature Review  

2.1 Overview  

The literature review chapter will explore key areas in the topic of mental health and 

wellbeing of engineering students. Firstly, the engineering student population will be described 

as a distinct occupational and social group with an overview of the current knowledge on their 

existing mental health and wellbeing. Models of mental health and wellbeing will be  explored 

with a view to supporting a rationale for the model of salutogenesis that overarches this 

research. Finally, a systematic scoping review on interventions supporting the mental health 

and wellbeing of engineering students will be presented. The final literature search update was 

concluded on 30th June 2023.  

   

2.2 The Engineering Student  

While the focus of this research is UK engineering students, there is very little published 

literature on their mental health and wellbeing. Therefore, the literature presented in this review 

includes international sources, primarily from the USA and India, both of which have many 

universities offering engineering.  In 2021/22, 185,725 students were registered as studying an 

engineering subject in the UK (HESA, 2023). As described in Section 1.7,  most engineering 

students are young men (Imasogie, Oyatogun and Taiwo, 2018, Martin, 2021, Bosworth, 2022, 

Engineers Canada, 2021, Catalyst, 2022, HESA, 2023), and as such carry a higher risk for 

mental illnesses like schizophrenia (McGrath, 2020) and young men (typically aged 18-25) 

have been recognised to have higher risk factors for mental illness (SPHO, 2017). Suicide in 

males (ONS, 2016, SPHO, 2017) and the incidence of schizophrenia in males is significantly 

higher than in females (McGrath, 2006, Royal College of Psychiatrists, 2011). 

Research that has been published in relation to the mental health and wellbeing of 

engineering students highlights worrying data (Deziel, 2013, Vats and Sharma, 2017, Danowitz 

and Beddoes, 2018), and as reported in section 1.6 it has been reported that female 

engineering students report even poorer mental health and wellbeing than their male 

counterparts (Deziel, 2013, Negi et al., 2019, Jensen and Cross, 2021).  Embedded sexism 

has been reported as being experienced by female engineering students, who are often talked 

over and ignored in group assignments and treated differently by engineering staff (Ravijolan, 

2020). This marginalisation increases risk of poor mental health and wellbeing (Beddoes, 

2022) and contributes further to academic engineering culture where “common” is being 

conflated with “unproblematic” (Beddoes, 2022).  
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In the College of Engineering, Michigan, students had a higher prevalence of mental health 

problems at around 40% compared to 32% in the general student population surveyed at the 

time.  In the past few years, the focus on engineering student mental health and wellbeing has 

increased significantly (Bork and Mondisa, 2022). Lipson et al (2016), carried out a comparison 

of treatment utilisation by students across academic disciplines in 81 colleges and universities 

in the USA. It was noted that engineering students were “significantly less likely to report 

suicidal ideation” (p. 31) and there was a “significantly decreased likelihood of seeking help”. 

Further to this the low rate of help-seeking for engineering doctoral students was 27.73% 

(n=160).  Helpseeking for mental health and wellbeing issues may be a challenge for male 

engineering students as men are considerably less likely to seek help (Möller-Leimkühler, 

2002, Galdas, Cheater and Marshall, 2005, Yousaf, Grunfeld and Hunter, 2015, Bork and 

Mondisa, 2022).  

A correlation between high levels of anxiety and low academic performance among 

engineering students has also been reported (Vitasari et al., 2011). This correlation which 

aligns with (Storrie, 2010). More recently Balaji et al (2019) reported a statistically significant 

association between perceived stress and academic performance in university students: the 

higher the perceived stress, the lower the performance. Stress has been attributed to long 

hours sitting in front of computers, worries about future prospects, financial worries, health 

concerns and concerns about academic performance (Vitasari et al., 2011). While these 

factors may affect other university students, the reported low rates of helpseeking by 

engineering students may mean that these factors have a greater impact. Beddoes and 

Danowitz (2022) reported hostile learning environments influence students’ helpseeking 

intentions.  

Engineering students’ coping mechanisms have been reported to include the use of music 

or movies, physical activity, reading, meditation, yoga and motivational lectures; however, the 

most effective strategies to support good mental health and wellbeing have not yet been 

identified (Negi et al, 2019).  

Andrews and Clark (2017) reported 65% of 96 students who had failed one module or more 

perceived their poor mental health was the underlying reason for failing. Interviews conducted 

with these engineering students revealed a high number of students disclosing mental health 

issues. The study targeted students the researchers felt to be at risk of poor mental health and 

therefore the high result may perhaps be expected in this study.  However, another study 

(Tarabrina et al, 2020) found engineering students in Russia to be very positive with a high 

degree of self-satisfaction. While they noted that engineering students experienced higher 

anxiety, the paper did find that engineering students were not as negative as other studies 

have concluded. This may be due to cultural differences in engineering education 



 

 

26 

 

internationally, however most literature points towards there being a mental health and 

wellbeing problem in engineering education in a number of different countries  including the 

USA (Danowitz and Beddoes, 2018, 2022, Jensen  and Cross, 2021, Jensen, 2023), India 

(Lal, 2019, Joshi and Kiran, 2020) Spain (Paniagua, 2019, Rodriguez-Jiminez, 2022).  

Turner et al (2007) noted 64% (n=44) of engineering respondents reported symptoms of 

poor mental health over a 12-month period. While in this study, engineering students made up 

the lowest proportion of students reporting poor mental health, this is still considerable and 

concerning for higher education institutions. A discipline comparison study undertaken by 

(Waghachavare et al, 2013) used the DASS-21  to look at stress in engineering and reported 

5.3% respondents reported moderate stress and 5.3% reported severe stress (as opposed to 

mild or absent stress). As with the findings of Turner et al (2007), engineering students reported 

fewer symptoms than those of the compared disciplines. There is a possibility that there is 

under reporting of mental health and wellbeing problems in the engineering discipline, perhaps 

due to higher stigma (Sandhu, Arora, and Brasch, 2021). 

As most engineering students are male, it is reasonable to assume that help-seeking 

behaviours are not dissimilar to the general male population.  Reported barriers to help-seeking 

by men describes consistent gender differences in mental health help-seeking where men are 

considerably less likely to seek help (Möller-Leimkühler, 2002, Galdas, Cheater and Marshall, 

2005, Yousaf, Grunfeld and Hunter, 2015, Bork and Mondisa, 2022). In contrast a systematic 

review of observational quantitative studies  looking at helpseeking in people with major 

depression (Magaard et al, 2017) reported this phenomenon in fewer than half the articles 

included. However, the review noted delayed mental-health help-seeking generally and 

acknowledged that there were attitudinal barriers to men seeking help.    Other barriers include 

difficulty in defining or expressing their challenges, self-medicating in the first instance, 

possibly presenting with different symptoms, medical biases, and in trans men there are further 

barriers relating to body issues, loneliness and experiencing hostile environments (Budzynski, 

2022). 

There has been increasing interest in the mental health and wellbeing of engineering 

students, particularly over the past 2 years. Published research has begun to evolve from early 

steps of recognising there appears to be an issue, to more advanced research recognising 

variation within the engineering discipline. Danowitz and Beddoes (2022) reported engineering 

students with a physical disability were more likely to screen positively for a mental health 

disorder. Similar to measurements of the general population, female engineering students 

were far more likely than male engineering students who to screen positively for anxiety-related 

disorders and Hispanic engineering students were significantly more likely to suffer from 

depressive disorders and PTSD compared to their White peers. Delayed or no help-seeking 
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was also reported, along with their results showing that while 16% of their respondents had 

shared a mental health disorder diagnosis, 28% screened for a diagnosable mental health 

condition (Danowitz and Beddoes, 2022). Work by Reta et al (2020) and Siddiqui et al (2020) 

identified significant rates of mental illness in addition to poor mental wellbeing in engineering 

students.   Conversely, a study in Romania (Cioca and Bratu, 2021) found their engineering 

students reported a mental wellbeing mean similar to the general population in the UK.  

  Korsten, Wolff and Booysen (2021) have called for mentally healthy engineering students and 

oppose and challenge the traditional view that loading students with vast amounts of work 

better prepares them for the world of engineering in the workplace. They also reported on the 

lower likelihood of engineering students to seek mental health help which echoes reports from 

Maxon and Tomasko (2020), Coley and Jennings, (2019) and Leahy et al, (2010). In summary, 

it appears that the demographic of the engineering student population is very similar to those 

at higher risk of serious mental illnesses, and suicide or suicidal behaviours: predominantly 

male, aged 18-25.  While there are studies of mental health in engineering students they are 

often included as the comparator for another course such as law or nursing and not in their 

own right as a population. There has been no mapping of existing research available to inform 

development of an intervention to support the specific mental health and wellbeing of 

engineering students.     

 

Perceptions of Stress   

While some amount of stress in life may be considered normal, chronic, long-term stress can 

increase risk of mental and physical problems (Mariotti, 2015, APA, 2022, CAMH, 

2023).  Engineering programme workload is a major stressor (Bellinger, DeCaro and Ralston, 

2015, Jensen, 2023) with unsupportive training environments, challenges in time 

management, academic performance expectations (Ban et al, 2022), unsympathetic lecturers 

and celebration of stress (Beddoes, 2022) all adding stress to engineering students.   

Written exams are reported to be very stressful (Korsten, Wolff and Booysen (2021)), with 

particular exam formats increasing anxiety and are not inclusive (Beddoes and Danowitz 

2022). Compressed or Fast Track courses also were associated with increased anxiety 

(Beddoes and Danowitz, 2022).  

  

2.2.1 Measurement of Engineering Student Mental Health and Wellbeing  

Several dimensions of Engineering wellbeing have been measured or evaluated in within 

the literature. This section aims to provide a comprehensive overview of measures used in 

studies of the engineering population in order to support future synthesis.  A literature search 
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was conducted to identify all literature with an engineering student focus relating to aspects of 

mental health and wellbeing. This was a wide-ranging search in an effort to capture as many 

research papers in the area as possible.  

A range of research methods have been used to study the engineering student population. 

Of the literature using quantitative measures, some authors utilised existing validated 

measures and others used either adapted existing measures or self-authored measures some 

of which they validated themselves as part of the research. This heterogeneity makes it 

challenging to carry out meta-analyses on results across studies. Most quantitative measures 

focussed on a medical model/medical approach (Ashgar and Minichiello, 2022), seeking to 

diagnose or identify levels of illness within the population, for examples using DASS 21 or 42 

(Lovibond and Lovibond, 1995, Cheung et al, 2020). The most used (other than a self-

developed tool) was the DASS-21 (Depression, Anxiety, and Stress Scale) used by 

Waghachavare et al (2013), Naveen et al (2015), Lee and Wan Adam (2016), Negi, Khanna 

and Aggarwal (2019), Jensen and Cross (2021), Wang et al (2021). The DASS-21 (Lovibond 

and Lovibond, 1995) is the short form of the DASS-42 and is used as a routine clinical outcome 

measure (Ng et al, 2007).  

Of the seven studies who used the DASS-21, only three reported in a way that allowed for 

direct comparison: Foong and Ahmad, 2016, Lee and Wan Adam, 2016, and Jensen and 

Cross, 2021.  Waghachavare  et al,  2013 did present results for  anxiety in a similar format. 

Table 1 presents the results from these studies for comparison. The DASS-21 results 

represented 2400 engineering students from India, Malaysia, and Pakistan and the USA. 

There was significant heterogeneity in results, which may be as a result of different national, 

cultural, or curricular settings, but this has not yet been investigated. 

Other studies utilised attitudinal scales or perception scales, and a further subset of studies 

sought to identify  examples of habits in engineering students, e.g., smoking, drinking, drug 

taking, internet addiction, phone addiction.   Sallai et al (2022) reported over 60% of study 

participants (engineering students, n=42) suffered from poor mental health in the previous 12 

months. 

Statement of anxieties as opposed to reporting an anxiety disorder including maths, 

communication (public speaking and foreign language) and test anxiety were all measured in 

the literature.   Danowitz and Beddoes (2022) reported that Engineering students have worse 

mental health than general populations. Modern engineering courses report chronically low 

retention, foster stress culture, 50% screened positively (4 times as likely to suffer from panic 

disorder and 2 times as likely to suffer from anxiety disorder than the general population) for a 

mental health condition but also reported 16% diagnosis within the study population. This 

indicates potentially under diagnosis of engineering students’ mental health problems.   
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Conversely, Cioca (2021) reported above average mental wellbeing scores in engineering 

students using the Scottish mean as a guideline.  
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Table 1. Comparisons of Results of DASS-21 in Engineering Students. 

Author Title Date N Depression Anxiety Stress 
Foong and 
Ahmad 

Mind Matters: An approach to 
Increase Understanding of Mental 
Illness among the Engineering 
Students 

2016 133 Normal 61.7%,  
Mild, 19.5%, 
Moderate, 18%,  
Severe 0.8%.   

Normal, 34.6% 
Mild, 12% 
Moderate 35.3%, 
Severe,12% Extreme, 6% 

Normal, 76.7%,  
Mild 18.8% 
Moderate, 3%  
Severe 1.5% 

Jensen and 
Cross 

Engineering stress culture: 
Relationships among mental 
health, engineering identity, and 
sense of inclusion 

2021 1173 Normal, 50.3%,  
Mild, 14.78%, Moderate 
18.55%, Severe, 7.14%, 
Extreme, 9.23% 

Normal, 56.45%,  
Mild, 7.74%, Moderate, 
16.96%, Severe, 7.34%, 
Extreme, 11.51%  

Normal, 58.83%,  
Mild, 12.50%, Moderate, 
14.98%, Severe, 11.21%, 
Extreme, 2.78% 

Negi, Khannan, 
& Aggarwal 

Psychological health, stressors 
and coping mechanism of 
engineering students 

2019 76 Normal, 17.11%,  
Mild, 77.63%,  
Moderate, 5.26%, 
 

Mild, 1.31%, 
Moderate, 73.68% Severe, 
22.37% Extreme, 2.63% 

Mild, 1.31%,  
Moderate, 25%,  
Severe, 65.79%,  
Extreme,7.89% 

Lee and Wan 
Adam 

A Comparison Study of Methods 
to Solve the Mental Health 
Problem between the Engineering 
and Non-Engineering Students 

2016 311 Normal, 62.7%,  
Mild, 12.9%, 
Moderate, 11.3%,  
Severe, 10.9%, 
Extreme, 2.3% 

Normal, 38.6%,  
Mild, 20.3%, Moderate, 
16.4%, Severe, 10.3%, 
Extreme, 14.5% 

Normal, 58.5%  
Mild 13.8%  
Moderate, 22.5%  
Severe 5.1% 

Naveen et al Stress, Anxiety and Depression 
Among Students of Selected 
Medical and Engineering 
Colleges, Bangalore- A 
Comparative Study. 

2015 79 Normal 0%,  
Mild, 19.3%,  
Moderate, 43.86%,  
Severe, 36.84%,  

Normal, 0%  
Mild, 24%,  
Moderate, 40.51%, Severe, 
35.44%,  

Normal, 0%,  
Mild, 34.62%,  
Moderate, 42.3%,  
Severe, 23.08%,  

Akhtar et al Mental Health of postgraduate 
medical and engineering students 
in Pakistan 

2021 211 Normal, 30%,  
Mild, 11.8%,  
Moderate, 36.5%,  
Severe, 9.5%, 
Extreme, 11.8% 

Normal, 22.7%,  
Mild, 10%,  
Moderate, 22.3%, Severe, 
21.3%, Extreme, 23.7% 

Normal, 47.9%,  
Mild, 32.7%,  
Moderate, 10%,  
Severe, 9.5%,  
Extreme, 0% 

Waghachavare 
et al 

A Study of Stress among Students 
of Professional Colleges from an 
Urban area in India 

2013 417 Not presented Not presented Normal: 80.3% 
Mild: 9.1% 
Moderate: 5.3% 
Severe: 5.3% 

ALL (Ranges  2013-
2021 

2400 Normal:     0-62.7% 
Mild:         11.8-77.63% 
Moderate: 5.26-43.86% 
Severe:     0.8-36.84% 
Extreme:   0-11.8% 

Normal:     0-56.45% 
Mild:          7.74-24% 
Moderate: 16.4-73.68% 
Severe:     7.34-35.44% 
Extreme:   2.63-23.7% 

Normal:     0-80.3% 
Mild:          9.1-34.62% 
Moderate: 3-42.3% 
Severe:     1.5-65.79% 
Extreme:    0-7.89% 
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Qualitative research has also been conducted, although to a lesser extent, with a variety of 

methods used including focus group and interview analysis and analysis of journals and web 

posts. The lack of robust qualitative research in this population may be a result of the relative 

infancy of the topic but also there has been a wariness of qualitative research within the 

engineering community (Szajnfarber and Gralla, 2017, Gonzalez-Prieto et al, 2021). Another 

subset of research compared disciplines with each other including engineering, medicine, law, 

and nursing. A small number compared subdisciplines of engineering (Danowitz and Beddoes, 

2018, 2022) .   

The most used approach was “author-developed” surveys, with several research projects 

reporting having designed their own. In some cases, their surveys adapted existing measures 

in the public domain to support and complement their research questions, in others the use of 

existing institutional measures were used. In some instances, conversions were used to deliver 

the measure in a local language. Some authors reported validation work alongside the 

reporting of results, whereas others did not report validation work.  

 

2.2.2 Engineering Student Mental Health and Wellbeing Helpseeking   

Engineering students are considerably less likely to seek help when experiencing mental 

health problems or poor mental wellbeing (Eisenberg et al. 2007, Lipson, 2016, Salahedin, 

2016, Bork and Mondisa, 2022, McLafferty, 2022). This assertion is supported across literature 

with Lipson et al (2016) reporting that engineering students are “significantly less likely to report 

suicidal ideation” and there is a  “significantly decreased likelihood of seeking help”  

(Ibid. 2016, p. 31). Sandhu, Arora, and Brasch (2021) reported higher rates of self-report than 

formally diagnosed mental illness (31% diagnosis over 68% reporting having a mental illness). 

  There is also a marked low rate of help-seeking for engineering doctoral students and even 

lower rate for  Masters  students (Lipson, 2016); see Table 2.  The lower rate for Masters 

students might be attributed to the shorter course duration (typically 1-2 years) rather than 

doctorate or undergraduate degrees which are expected to take longer. Equally, it is possible 

that those who progress to higher degrees have by this point adopted coping strategies 

throughout their undergraduate degree. In any case Lipson et al identified that engineering 

students had the lowest treatment utilisation of all the disciplines they evaluated.   
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Table 2. Mental Health Problems and Treatment Utilisation. Lipson et al (2016).   

 

 

Subject    

Undergraduate     Masters   Doctorate   

Total   Treatment 

Utilization   

Total   Treatment 

Utilization   

Total   Treatment 

Utilisation   

Engineering  (n=4,287)  31.66%   25.09%   30.56%   20.23%   26.16%   27.73%   

Law   (n=1,142) 36.22%   26.36%   26.80%   29.21%   25.20%   48.81%   

Medicine  (n=1,873)   37.92%   30.89%   29.38%   48.38%   20.49%   39.61%   

Nursing   (n=2,111) 29.12%   39.10%   17.64%   47.39%   13.72%   56.22%   

    

In another study, Laidlaw et al (2016) drew attention to the potential for there to be variations 

in students’ attitudes to mental health depending on the subject they were studying, but the 

results found no evidence to suggest this. However, the population was very small and 

disciplinary characteristics were not the main focus of the work.    If, as mentioned earlier, there 

are signature disciplinary characteristics demonstrated by engineering students, it is possible 

that they may also use signature disciplinary characteristics of health help-seeking. These may 

form a set of disciplinary protective factors in relation to mental health and wellbeing.  

The literature suggests an unmet need in the engineering student population and some results 

suggest that engineering students are at risk of poor mental health and poor mental wellbeing. 

This is a worrying finding, particularly in the context of the shortage of engineers, and underpins 

the value of carrying out research to add to the body of knowledge in this area. 

Wright et al (2021) identified several themes relating to engineering students’ attitudes to 

mental health help-seeking: unsupportive environment, time constraints, supportive input 

improves likelihood of help-seeking, delay to point of breaking, and notion of shame associated 

with seeking help. Some of these themes chime with similar work in a study of UK University 

students, particularly in relation to stigma, (Broglia et al, 2021) but interestingly their study 

results showed that participating engineering students showed low levels of social or general 

anxiety in comparison to their peers in other subjects. This may be an impact of what Wright 

et al (2021) noted as a tendency to “suck it up” to breaking point or high levels of stigma 

preventing disclosure (Sanchez-Pena et al, 2021, Eisenberg et al. 2009).  This normalisation 

of expectations in relation to engineering courses is unhelpful given that it is evident that 

engineering students are at higher risk of suffering from poor mental wellbeing and are also 

less likely to seek assistance than students of other disciplines.   
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2.2.3 Mental Health and Wellbeing Strategies Used by Engineering Students  

Across the literature there were some references to strategies and behaviours that some 

students adopt to support their mental health and wellbeing, such as exercise. More recently 

there has been an increase in studies using mindfulness techniques for engineering students 

to improve mental wellbeing and a positive outlook. Ashgar et al (2022) described several 

perceived factors supporting subjective wellbeing in engineering students. Their study is one 

of few looking at wellbeing from a positive stance rather than a deficit approach (Ashgar et al, 

2022). A “deficit” approach is one that considers the weaknesses of an individual with a view 

to “making them better” (Meyer and Strevens, 2022) and this would position the engineering 

student as someone in need and in turn potentially discourage helpseeking (Meyer and 

Strevens, 2022).  

Good support networks, and health and wellness activities such as socialising, gardening 

(Ban et al, 2022) and mindfulness (Huerta, 2021, Ban et al, 2022) among other things are 

coping strategies that engineering students find work for them.  Time management was 

identified as supporting self-discipline and boundaries (Gelles, 2020), improving the chances 

of better mental health and wellbeing (Gelles, 2020, Aeon, Faber, and Panaccio, 2021) and 

academic performance (Razali et al, 2017, Adams and Blair, 2019). Time management could 

be a significant difficulty for many engineering students given the heavy workloads described 

earlier and is something that doesn’t come naturally to everyone (Twehues, 2013, Adams and 

Blair, 2019).   

 

Mental Health and Wellbeing Strategies Identified in Literature 

Korsten, Wolff and Booysen (2021) found that engineering students primarily used 

sport/exercise/ sleeping/ and talking to someone as their key coping mechanisms. Less 

positive coping activities included increased eating and consuming drugs and alcohol (Korsten, 

Wolff and Booysen, 2021). 

Mindfulness supported improved academic performance for tests (Bellinger, DeCaro and 

Ralston, 2015). Student led support has been developed at Russ College of Engineering 

(Millard, 2022) in the form of a dedicated organisation for engineering student support but to 

date no report of impact on mental health and wellbeing has been published.  

 

2.3 Models of Mental Health and Wellbeing  

Throughout this research, the researcher has experienced an evolution of thought and a 

mental shift from pathogenesis towards salutogenesis. In the beginning, the desire by the 

researcher to essentially diagnose and therefore “cure” engineering students was framed by a 
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medical model of mental health i.e., viewing “problematic thoughts, feelings and behaviours as 

mental health problems or as mental disorders” (Huda, 2021, pp.463). This pathogenic stance 

was limiting for the researcher in that it was leading to an assumption that engineering students 

were either ill nor not ill and did not include socio cultural or pedagogical factors that may relate 

to mental health and wellbeing. Additionally, a “mild” disorder can still have significant impact 

on a person’s day to day life, and so the medical model in this context is not appropriate. An 

exploration of different models, approaches, and frameworks was carried out in order to both 

clarify the goal and determine the approach that would best reach that goal for this study.  

There are several models of mental illness rather than health which lead to different 

attitudes and treatments depending on the model. Figure 3 outlines a few of these models. 

While this is not an exhaustive list, it gives a good overview of the variety of approaches to 

mental illness that are documented.  

 

 

Figure 3. Models of Mental Health and Disorder (Sorensen, 2014). Used with permission. 

 

2.3.1 The Biopsychosocial Model 

The biopsychosocial model (Figure 4) was developed by Engel (1977) as a philosophy of 

clinical care and practical guide (Borrell-Carrio et al, 2004), and acknowledges wider influences 
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on a person’s resulting mental health. While it is perhaps a useful overview to highlight different 

influencing factors it has been described as lacking in underpinning theoretical framework and 

philosophy and that it is not clear how the different factors interact and manifest in disease 

(Papadimitrou, 2017). The biopsychosocial model does recognise non-medical factors in a 

person’s mental health however it is still focussed on a description of appropriate mental health 

that is considered to be absence of disease (Bolton and Gillet, 2019). The challenge of using 

this model for this research is that it is not yet established if there is evidence of widespread 

mental illness in the engineering students of the UK. 

 

Figure 4. Biopsychosocial Model of Mental Health. (Calderon, 2021). Used with permission. 

 

2.3.2 The Dual Factor Model of Mental Health 

The dual factor model (Figure 5) presents mental health and subjective wellbeing as two 

distinct concepts each measured differently (Tudor, 1995, Suldo et al, 2008, Keyes, 2005, Xiao 

et al, 2021). It represents the acceptance that someone may have good mental “health” i.e., 

no mental illness, but have poor mental wellbeing. While the model is, like the biopsychosocial 

model, a useful tool for high level understanding of a person’s state of mind, the notion of 

wellbeing or subjective wellbeing is not well defined (Wang, 2011). 
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Figure 5. The Dual Factor Model of Mental Health and Wellbeing (after First Discoverers, 2019). 
Used with permission. 

  

2.3.3 The Dynamic Model 

Figure 6 depicts a Dynamic Model of Mental Health and Wellbeing developed by Campion and 

Nurse (2007) and later developed by Coggins et al (2011). The model originally placed mental 

wellbeing in the centre, latterly mental health and wellbeing and includes a variety of factors 

that can impact a person’s mental state. The model was intended to support public health 

promotion developments.  
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Figure 6. Friedli’s Dynamic Model of Mental Well-Being for Assessing Mental Well-Being Impact.  
(Coggins et al, 2011) Used with Permission. 

 

2.3.4 PERMA+4 model  

 

Figure 7. The PERMA+4 model (Donaldson, van Zyl and Donaldson (2022). Used with permission. 

  

Seligman (2011) published a model of wellbeing through a series of building blocks 

described as PERMA (Positive Emotion, Engagement, Relationships, Meaning, and 

Accomplishment). Wong (2018) has criticised the model’s shortcomings in relation to 

existential suffering and underpinning western values, but it is a model that has been used in 

relation to student wellbeing (Kovich et al, 2023, Chue et al, 2023). More recently, PERMA+4 
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(Figure 7) was developed (Donaldson, van Zyl and Donaldson, 2022) acknowledging 

additional contribution factors for work-related wellbeing, and it is being recommended for 

higher education students as a tool to build wellbeing (Koci and Donaldson, 2023).  

 

2.3.5 The Salutogenic Model  

Salutogenesis is a model (Fig 8) developed by Aaron Antonovsky (1996). Antonovsky 

challenged the existing paradigm of pathogenesis (Joseph and Sagy, 2016) where people 

were viewed as healthy or ill and put forward the concept of a continuum (Fig 9) that goes from 

“health ease” to “dis-ease” (Joseph and Sagy, 2016. Fries, 2020).  The salutogenic 

approach enables a holistic view of mental health and wellbeing where illness can be 

considered but not be a distraction from the wellness optimisation possibilities. With the 

salutogenic model, it is possible to view mental wellbeing as part of a system where all 

engineering students can move along a wellbeing continuum. 

 

Figure 8. The salutogenic model based on Antonovsky, 1996. (Benz et al, 2014). Used with 
permission 

 

Figure 9. The Salutogenic Continuum. (Fries, 2020). Used with permission.  
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2.3.6 Summary of Models of Mental Health and Wellbeing 

Developing an appreciation of the different models that are used to view mental health and 

wellbeing is helpful in identifying potentially appropriate and effective ways to improve mental 

health and wellbeing. This overview of some key models is not exhaustive but is intended to 

demonstrate the different approaches it is possible to take in researching mental health and 

wellbeing. The salutogenic model was selected as the one best placed to meet the needs of 

the research, albeit at a high level. Therefore, salutogenesis is considered to be the 

overarching lens with which this research is being viewed and is discussed in more detail in 

the Methodology chapter (Chapter 3). 

 

2.4 Interventions Systematic Scoping Review 

One of the major difficulties in developing a plan for enhancement of mental health and 

wellbeing in engineering students is the massive variation between studies in terms of the 

types of outcome measures used, and the terminology and the definitions of mental health or 

wellbeing. This section is intended to further explore the types of intervention research being 

carried out on the mental health and wellbeing of engineering students. This is to critically 

identify existing work in this area, with an aspiration to synthesize results and findings. This 

review is presented below and covers literature published up to March 2022. A summary 

update is included at the end of the review to acknowledge work carried out after this time and 

before submission of this thesis. 

   

2.4.1 Mapping the Literature on Interventions  

To inform engineering education reform and support engineering student mental health and 

wellbeing, it was important to conduct a thorough mapping of the current evidence base on 

mental health and wellbeing interventions. Mapping of the evidence on mental health and 

wellbeing interventions for engineering students can detect research gaps for subsequent 

studies and identify effective interventions to inform engineering education practice. Before 

identifying the effectiveness of interventions to support good mental health and wellbeing it is 

important to establish what evidence is available for synthesis.  
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2.4.2 Scoping Review Questions 

The focus of this scoping review was to identify and map what mental health and wellbeing 

research has been conducted in engineering student populations. More specifically, the 

scoping review focused on the following questions:   

• What types of mental health and wellbeing research designs have been conducted in 

engineering student populations?   

• What mental health and wellbeing interventions have been carried out with engineering 

students?   

• What outcomes have been reported for mental health and wellbeing interventions among 

engineering students?  

 

2.4.3 Inclusion Criteria  

This review considered mental health or mental wellbeing intervention studies that included 

participants over the age of 17 who were engineering students at any stage of higher 

education. Where possible, the types of engineers were assessed for inclusion using the 

principal subject codes outlined by HESA (Higher Education Statistics Agency, 2013):  

(H0) Broadly-based programs within engineering and technology  

(H1) General engineering  

(H2) Civil engineering  

(H3) Mechanical engineering  

(H4) Aerospace engineering  

(H5) Naval architecture  

(H6) Electronic and electrical engineering  

(H7) Production and manufacturing engineering  

(H8) Chemical, process and energy engineering  

(H9) Others in engineering  

 

The search strategy included the term engineer in addition to “engineering student” to 

ensure all available literature was identified. The focus of the review however is engineering 

students or student engineers and therefore papers only looking at professional engineers 

were excluded.  
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Concept  

Sources with a focus on mental health and wellbeing in the engineering student population 

were included in this review. The focus of this scoping review was on mental wellbeing rather 

than a diagnosed mental health disorder. As there can be overlap in the use of terminology, 

particularly where it is likely research has been conducted by an engineering academic rather 

than a health professional; a variety of terms relating to mental health and wellbeing were 

utilised to capture all literature that may be relevant.  

 

Context  

This scoping review included literature within the context of engineering student populations 

in any country.  

 

Types of Sources  

Published and unpublished sources of evidence were to be considered for this review including 

both experimental and quasi-experimental study designs such as randomized controlled trials 

and non-randomized controlled trials. In addition, descriptive and analytical observational 

studies including prospective and retrospective cohort studies and descriptive cross-sectional 

studies were considered for this review. Qualitative study designs were also considered for 

inclusion. Protocols for studies or systematic reviews were not included as they did not present 

any data to extract.  

 

2.5 Methods  

The systematic scoping review was selected as an appropriate way to map the existing 

body of literature in this area.  

Researchers have a range of information synthesis methods at their disposal and the 

rationale for the selection of a scoping review over, say, a systematic review, mapping review 

or evidence gap map (EGM), relates to the type of question being asked and the type of answer 

needed. Scoping review methodology is robust, inclusive, and involves developing a 

comprehensive search strategy to map the evidence base on this topic. Munn et al (2022) 

describe scoping reviews as a “common approach to synthesising evidence” (Munn et al, 2022, 

pp. 950) that “aim to systematically identify and map the breadth of evidence available on a 

particular topic” (Munn et al, 2022, pp 950). A scoping review can support the examination of 

emerging evidence (Munn et al, 2018) and provide a robust base from which to explore more 

specific research questions. For a review to be considered a systematic scoping review, an a 
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priori protocol is required along with adherence to established reporting guidelines such as the 

PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analysis 

extension for Scoping Reviews). This is a more robust approach than a generic scoping review 

for which an a priori protocol is not explicitly required (Campbell et al, 2023).  

Mapping reviews are also robust and systematic, but the evidence collated in such a review 

is typically descriptive and have a broader focus (Campbell et al, 2023) or are concerned 

primarily with effectiveness of an intervention (Khalil and Tricco, 2022).  Evidence gap maps 

are graphical representations of evidence synthesis which shows available evidence in answer 

to a research question (Campbell, 2023) using a pre-designed framework.  

While the systematic scoping review is the approach selected for this part of the literature 

review, the approach is not without challenges, including the challenge of which data to extract, 

how to analyse results, and how to ensure review conclusions are not “overstretched” in terms 

of recommendations for practice (Khalil et al, 2022).  In mitigation of these challenges, the 

researcher undertook JBI Systematic Review training, and the principal supervisor is an 

accredited systematic review trainer. A systematic scoping review is an appropriate way to 

synthesise evidence, identify related concepts and provide a way to map evidence on the area 

of interest including a wide range of sources (Munn et al, 2022). Although a recent systematic 

scoping review of higher education student wellbeing has been conducted (Worsley et al., 

2020), an initial search for existing scoping reviews and/or systematic reviews on engineering 

student wellbeing interventions published in JBI Evidence Synthesis, Cochrane Database of 

Systematic Reviews, International Prospective Register of Systematic Reviews (PROSPERO), 

Medline and CINAHL did not identify any reviews specific to engineering students (published 

or in progress). Therefore, this scoping review aimed to map the global evidence on 

interventions supporting good mental health and wellbeing in engineering students.    

The scoping review was conducted in accordance with the Joanna Briggs Institute (JBI) 

methodology for scoping reviews (Peters et al., 2020). JBI has published the most recent 

framework for scoping reviews (Peters et al., 2022), which has updated and developed the 

seminal work by Arksey and O’Malley (2005) and Levac, Colquhoun, and O’Brien (2010). An 

a priori protocol was registered in Open Science Framework (Tait et al., 2020) (See Appendix 

1) and reporting was guided by the PRISMA Extension for Scoping Reviews (Tricco et al., 

2018).  All reviewers are trained in JBI scoping review methods with one being a member of 

the international JBI Scoping Review Methodology Group. Each stage in the scoping review 

process was piloted with the reviewers to ensure the process was robust and manageable. 
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2.5.1 Search Strategy   

A three-step search strategy was undertaken to identify published and unpublished sources 

of evidence in line with JBI Scoping Review Methodology (Peters et al., 2020). Initially a limited 

search was conducted in Medline, CINAHL, JBI Evidence Synthesis and Cochrane Library 

using the terms “engineers AND mental health” and “engineering students AND mental health”. 

Following analysis of text words from titles identified in the initial search, a full search strategy 

was developed in line with the PCC (Population, Concept, and Context) requirements, 

discussed by the review team, piloted, and the finalized search was then applied across all 

included databases (Tait et al, 2020).  Additionally, the institutional research librarian 

supported the development of the search strategy.   

Finally, a search of the reference lists of all included sources of evidence was conducted to 

identify any additional evidence.  The databases searched included: MEDLINE, CINAHL, 

PsycARTICLES, Emerald, Epistemonikos, ERIC, Compendex, SocINDEX, JBI Database, 

Cochrane Central Register of Controlled Trials and Systematic Reviews, Compendex, Web of 

Science, and Business Source Complete. Databases were accessed via the authors’ 

institutional access to EBSCoHost or direct link.  

The search for unpublished sources of evidence included Google, Google Scholar, the 

British Library Thesis Index (EThOS), World Health Organization's library database (WHOLIS), 

The System for Information on Grey Literature in Europe (SIGLE), ProQuest Digital 

Dissertations, OpenGrey and The Conference Papers Index using modified search terms 

(engineers AND “mental health” OR “mental wellbeing”, “engineering students” AND “mental 

health” OR “mental wellbeing).   

The full search strategy for all sources is presented in Appendix 2. Search strings were 

modified where required for each database. Searches included English language studies only 

due to lack of financial support for translation. No date range was imposed, and all study 

designs were considered for inclusion to enable a thorough mapping of the area. All search 

results were uploaded to RefWorks ProQuest and following de-duplication were exported to 

Microsoft Excel for screening. Two authors independently screened all titles and abstracts and 

full text sources in this review. Due to the variety of terminology and sometimes misleading 

titles, a screening at abstract stage was carried out between title screen and full-text screen.  

This provided a large time saving as the term stress is common in engineering and unrelated 

to mental health and wellbeing. The search results included publications with titles that were 

clearly not related to the search topic. Any conflicts between reviewers were resolved via 

discussion with a third author. Main conflicts related to identifying the correct population of 

interest and classifying the interventions. The search was carried out in January 2019, with 
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updated searches completed in January 2020, and March 2022. Sources of evidence that were 

excluded at full text are reported and the reasons for exclusion noted in the PRISMA (Fig.10).  

Authors of studies included for full text review were contacted to obtain papers that were 

not freely available or fully accessible via the authors’ institutional access. Full text papers that 

did not meet the inclusion criteria were excluded and reasons for their exclusion are reported 

in the results.  

  

2.5.2 Data Extraction  

Two authors independently extracted data from included sources of evidence using a pre-

determined extraction form developed for this review (Tait et al, 2020). Any disagreements that 

arose during data extraction were resolved via discussion. The data extraction forms were 

uploaded onto a Microsoft Excel spreadsheet for subsequent analysis and tabulation. The data 

relevant to this scoping review that underwent extraction were author(s), year of publication, 

country of origin, aims of study, study population, methodology/study design, context, 

intervention (delivery method, content, frequency, length, who delivered it), outcomes and 

conclusions.  

As per methodological guidance for JBI scoping reviews, no critical appraisal of included 

sources of evidence was conducted (Peters et al., 2020), however a quality evaluation of 

intervention reporting was conducted and is presented in the results section.  

 

2.6 Results  

The results of the scoping review are presented as follows: description of included studies 

and rationale for any exclusions, presentation of a PRISMA flowchart (Moher et al, 2009, BMJ, 

2020), presentation of included studies, description of the types of research conducted, types 

of interventions carried out, outcome measures used, and reported outcomes. 

 

2.6.1 Included Studies  

As presented in the PRISMA flowchart (Moher et al., 2009), (Figure 10), the searches 

identified 7301 sources of evidence (after de-duplication). After title and abstract screening, 

which excluded many sources related to stress as an engineering concept rather than the 

experience of stress, 191 full texts were assessed for eligibility. Reasons for exclusion at full 

text included: No intervention stated (133), not the concept of interest (12), not the population 

or the population of engineering students unclear (13). Thirty-three sources of evidence 

relating to 30 studies were then included for final data extraction and analysis.  
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Figure 10. PRISMA Flowchart. 

Table 3 is the list of included sources of evidence. To enhance readability, the reference 
number for each source will be referred to in the results and discussion sections.  

The included studies represented over 4000 engineering students from ten countries (Table 

4).  
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Table 3. List of Included Sources. 

No.  Database  Author, Year Title  

1  Engineering Village  Abiade & Moliski. 2020.  Work-in Progress: Identity and transitions laboratory: Utilizing acceptance and commitment therapy framework to 

support engineering student success  

2  CINAHL  Altun. 2008.  Effect of a health promotion course on health promoting behaviours of university students  

3  Engineering Village  Aree et al. 2020.  An approach for mental preparation for first-year college students: A case study of engineering students  

4  Engineering Village  Berger, Lampe & Caruccio. 

2015.  

Just-in-time support: An evidence-based academic-student affairs partnership to enable engineering student 

success  

5  Internet Search  D’Entremont et al. 2019.  Student Mental Wellbeing Interventions with a Second-Year Engineering Cohort   

6  ERIC  Eren-Sisman, Cigdemoglu & 

Geban. 2018.  

The effect of peer-led team learning on undergraduate engineering students' conceptual understanding, state 

anxiety, and social anxiety  

7  Internet Search  Estrada & Dalton. 2019.  Impact of Student Mindfulness Facets on Engineering Education Outcomes: An Initial Exploration  

8  Engineering Village  Grasty et al. 2021.  Benefits of Utilizing Counseling Services Among Doctoral Women of Color in STEM  

9  Internet Search  Huerta et al. 2021.  Inner engineering: Evaluating the utility of mindfulness training to cultivate intrapersonal and interpersonal 

competencies among first-year engineering students  

10  Engineering Village  Johnson-Glauch, Cooper & 

Harding. 2020.  

Goal setting as a means of improved mental health outcomes for materials and mechanical engineering students  

11  Cochrane  Joshi & Kiran. 2020.  Gauging the effectiveness of music and yoga for reducing stress among engineering students: An investigation 

based on Galvanic Skin Response   

12  CINAHL  Joshi et al. 2017a.  An Experimental Analysis to Monitor and Manage Stress Among Engineering Students Using Galvanic Stress 

Response Meter  

13  CINAHL  Joshi et al. 2017b.  Stress monitoring through non-invasive instrumental analysis of skin conductivity  

14  CINAHL  Joshi et al. 2016  Stress management through regulation of blood pressure among college students  

15  ERIC  Khan et al. 2018.   Measuring the Impact of a Weeklong Fall Break on Stress Physiology in First Year Engineering Students (Same 

intervention as 27) 

16  Internet Search  Lal et al. 2019.  Effect of Dispositional Mindfulness on Perceived Stress Scores of Engineering Students: An Empirical Study  
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17  Engineering Village  Maxson & Tomasko. 2020.  Supporting the Mental Health and Wellness of Chemical Engineering Students at the Department and College 

Levels  

18  ERIC  Mazumder. 2012.  Improvement of Confidence and Motivation Using Online Metacognition Tool  

19  Internet Search  Miller et al. 2021.  WIP: Supporting Student Mental Health: Understanding the Use of Biometrics Analysis in an Engineering Design 

Project to Promote Wellness  

20  ERIC  Miller & Jensen. 2022.   Introduction of Mindfulness in an Online Engineering Core Course During the COVID-19 Pandemic  

21  Epistemonikos  Miller et al. 2022.  Development and Implementation of a Biometrics Device Design Project in an Introductory BME Course to Support 

Student Wellness.  

22  Engineering Village  Moran & Benson. 2016.  Effects of an intensive mathematics course on freshmen engineering students' mathematics anxiety perceptions  

23  Engineering Village  Nolte, Huff & McComb. 2022.  No time for that? An investigation of mindfulness and stress in first-year engineering design  

24  Engineering Village  Paniagua et al. 2019.  Study of Binqui. An application for smartphones based on the problems without data methodology to reduce stress 

levels and improve academic performance of chemical engineering students  

25  Internet Search  Paul et al. 2021.  Impact of integrating mental wellness and personal learning reflections into first-year undergraduate engineering 

courses.   

26  Linked from updated 

paper   

Paul et al. 2020.  The "Engineers have feelings" Project: Integrating Mental Wellness and Lifelong Learning Skills in First-Year 

Undergraduate Engineering Courses  

27  ERIC  Poole, Khan & Agnew. 2017.  One Week, Many Ripples: Measuring the Impacts of the Fall Reading Week on Student Stress  (same intervention 

as 15) 

28  SCOPUS  Rodríguez-Jiménez et al. 

2022.   

Embodied Learning for Well-Being, Self-Awareness, and Stress Regulation: A Randomized Trial with Engineering 

Students Using a Mixed-Method Approach  

29  Engineering Village  Su. 2016.  The effects of students’ motivation, cognitive load and learning anxiety in gamification software engineering 

education: a structural equation modeling study  

30  Engineering Village  Tragodara. 2021.  Virtual tutoring from the comprehensive training model to Engineering students during the COVID-19 pandemic  

31  Web of Science  Vitasari et al. 2011.  A pilot study of pre-post anxiety treatment to improve academic performance for engineering students  

32  Web of Science  Walton et al. 2015.  Two brief interventions to mitigate a 'chilly climate' transform women's experience, relationships, and achievement in 

engineering  

33  Engineering Village  Yanik et al. 2016.  Sources of anxiety among engineering students: Assessment and mitigation  
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Table 4. Country of Publication. 

Country Source Reference Total Number from Country 

Canada 5,15,25-27,32 6 

India 11-14, 16 5 

Malaysia 31 1 

Mexico 22 1 

Peru 30 1 

Spain 24,28 2 

Taiwan 29 1 

Thailand 3 1 

Turkey 2 1 

USA 1,4,6-10,17-21, 23,33 14 

Total  33 

 

Six sources related to three studies (15 and 27, 25 and 26, and 20 and 21). Sample sizes 

ranged from one to 809 participants. The majority (22 sources, 67%) of included evidence 

focused on undergraduate students rather than postgraduate students, with 10 studies on first 

year students. Not all sources stated the level of academic study, however. Engineering 

subdisciplines were reported in some sources. While the protocol of this scoping review had 

planned to map participant groups as per UK HESA categories, the lack of use of the HESA 

categories by international study authors did not enable this grouping to be conducted.  

The characteristics of included sources of evidence is presented in Appendix 3 and provides 

a broad overview of the aims of the study, a short description of the target population, the study 

design, outcome measures, results and conclusions.   

 

2.6.2 Types of Mental Health and Wellbeing Research  

Table 5 shows the types of mental health and wellbeing study designs conducted varied 

across sources. The majority of studies were in the form of a pilot (n=18 ), and there was only 

one RCT (Randomised Controlled Trial) but seven other experimental study designs. Most 

studies were conducted in the last five years (n=18).  
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Table 5. Types of Study design in Included Sources. 

Study Design  Source Reference  N= 

Case Study  8, 18  2 

Case Study/Pilot  3  1 

Experimental  6, 11-14, 16, 17, 24, 28  8 

Pilot  1, 4, 5, 7, 9, 10, 15,19-23, 25,26, 27 

29-31, 33  

18 (15 and 27 same 

intervention) 

Quasi-experimental non-

equivalent pilot   

2  1 

RCT  32  1 

Total  32 

  

2.6.3 Mental Health and Wellbeing Interventions for Engineering Students  

Interventions to support good mental wellbeing in engineering students were reported 

across all included sources of evidence. The included sources were categorised into 

psychological (n =14), physiological (n =5), and educational (n=15) interventions.  

Psychological interventions included mindfulness training (n=7), enhanced counselling 

support (n=2) and listening to music (n=2). Physiological interventions included specific 

breathing exercises (n=5) and body awareness exercises (n=1). Educational interventions 

related to mental health and wellbeing awareness (n=8), changes to teaching approaches (n 

=11), and changes to curriculum timetabling (n=1 ).  

Table 6 describes the interventions and outcome measures used to evaluate the 

interventions. While many of the studies developed their own surveys to measure outcomes, 

some made use of existing outcome measures.  
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Table 6. Interventions and Outcome Measures Used. 

No. Author Intervention  Category Outcome Measures   

1 Abiade & Moliski, 

2020.  

6-week programme (Identity and Transitions Lab) 

including information on Acceptance and 

Commitment Therapy, imposter syndrome, stress 

management, and identifying signs of a mental or 

emotional disorder.   

Educational Written feedback, follow-up survey, grades and retention. Cohort 2 

anonymous feedback, 3 end of program assessments and follow up 

survey.   

2 Altun, 

2008 

15-week course which included 30 hours of 

classroom lectures, group discussions and 

demonstrations – included definition and purpose 

of health promotion, concepts of health promotion, 

disease, lifestyle, stress management.  

Educational Exercise of Self-care agency scale and Health Promotion Lifestyle 

Profile II Scale   

3 Aree et al. 

2020 

3-hour mindfulness training course  Psychological Survey   

4 Berger, Lampe, 

& Caruccio 

2015 

New partnership fully contextualised to 

engineering and located within the engineering 

school providing academic and pastoral support. 

This was different from the standard centralised 

services  

Psychological Data from handwritten notes at staff meetings where student 

situations discussed, student demographics (gender, academic 

major) and academic outcomes- progress towards graduation    

5 d’Entremont et 

al, 

2019 

1 information session, 1 reflection exercises 

based on a video about stress, 1 workshop on 

stress and stress reduction methods, deployed 

consecutively over a term.   

Educational 4 surveys (including MSLQ, Academic Buoyancy) analysis of 

reflection responses, pre-post intervention surveys    
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6 Eren-Sisman, 

Cigdemoglu, & 

Geban 2018 

Introduction of Peer Led Team Learning. control 

group: instructed using traditional college 

instruction experimental group: instructed using 

the PLTL model.  

Educational General Chemistry Concept Test, State Trait Anxiety Inventory, 

Social Anxiety Questionnaire for Adults   

7 Estrada & Dalton 

2019 

4-week mindfulness-based stress reduction 

intervention  

Psychological Survey - Five Facet Mindfulness Questionnaire (FFMQ) and ABET 

Outcomes    

8 Grasty et al. 

2021 

Impact of Counselling services  Psychological Interview data   

9 Huerta et al. 

2021 

4-session mindfulness-based programme  Psychological Survey and Interview data   

10 Johnson-Glauch 

et al. 2020 

Pilot mental health action plan assignment  Psychological Pre and post surveys including a 17-item validated self-efficacy 

instrument, content analysis of the action plans and of the free text 

areas on the survey   

11 Joshi & Kiran 

2020 

Experimental group underwent yogic breathing 

and listening to religious and flute music. The 

Control group did not.  

Physiological 

Psychological 

Skin conductivity   

12 Joshi, Kiran & 

Sah 

2017a 

Experimental group listened to hymns, the Control 

group did not.  

Psychological Skin conductivity  

13 Joshi Kiran & 

Sah 2017b 
 

Experimental group underwent yogic breathing, 

the Control group did not.  

Physiological Skin conductivity   

14 Joshi et al. 2016 Experimental group carried out deep breathing  Physiological Blood pressure  
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15 Khan et al, 

2018 

A weeklong break during 1st semester, 

intervention group and control group (Same 

intervention as 27) 

Educational  DHEA levels in saliva measuring cortisol   

16 Lal et al, 2019 Meditation  Psychological Perceived Stress scale [PSS] and Mindfulness Attention Awareness 

Scale [MAAS] was administered on both the groups of students.    

17 Maxson & 

Tomasko 

2020 

Introduction of a Wellness Committee with a 

number of activities aiming to improve mental 

wellbeing  

Educational Questionnaires and academic performance  

18 Mazumder 

2012 

Metacognition-based software Lecture Tools 

(http://www.lecturetools,com) providing interactive 

environment for the students.   

Educational Engagement and feedback   

19 Miller & Jensen 

2020 

16 mindfulness sessions after online lessons  Psychological Course evaluation   

20 Miller et al. 

2021 

A design exercise for students focusing on the 

measurement of physiological changes through 

mindfulness. (same intervention as 21)  

Educational  Surveys   

21 Miller et al. 

2022 

Introduction of a biosensor project with 

experiments to reduce stress. (same intervention 

as 20)  

Educational  Pre post survey and feedback   

22 Moran & Benson 

2016 

Four-week maths course designed to standardise 

maths knowledge. Students met 5 x per week for 

2 hours duration to review basic maths 

Educational Items from the Mathematics Anxiety Rating Scale 30 and other 

items not relating to the paper - pre and post.   
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knowledge. 3 weekly tests and a final test end of 

week 4.  

23 Nolte, Huff, & 

McComb, 2022 

First-year engineering design students completed 

three 30-minute experimental sessions during an 

engineering design course, where their stress and 

mindfulness during three principal stages of the 

design process were investigated. Each session 

consisted of a short video followed by a 10-minute 

design task.  

Educational, 

psychological  

Pre and post surveys including Toronto Mindfulness Scale, Short 

Stress State Questionnaire, modified NASA-RTLC, and author 

developed stress questions   

24 Paniagua et al. 

2019 

Use of gamification software for teaching. Group A: 

elements of gamification were incorporated into the 

teaching Group B: control group no gamification 

Educational  Hamilton Anxiety Scale and academic performance   

25 Paul et al. 

2020 

A mental health promotion programme integrated 

into the 1st year engineering curriculum. (same 

intervention as 26)  

Educational  Analysis of feedback   

26 Paul et al. 

2021 

A mental health promotion programme integrated 

into the 1st year engineering curriculum.  

Educational  End of year survey with additional wellness and identity validated 

scales   

27 Poole, Khan, 

& Agnew 

2017 

A weeklong break during 1st semester with survey 

before and after and text message during. (Same 

intervention as 15)   

Educational  Survey (Perceived Stress Scale) and Focus Groups, and DHEA 

levels in saliva   
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28 Rodríguez-

Jiménez 

et al., 2022 

A body awareness program based on Dance 

Movement Therapy Experimental. Group attended 

10 sessions of 90 minutes twice a week.   

Physiological  Satisfaction with Life Scale, Perceived Stress Scale, the TECA 

(Cognitive and Affective Empathy Test), WHO-5, Body Awareness 

Questionnaire (BAG) Scale Body Connection, Heart Rate Viability. 

Saliva cortisol, D2 test (selective attention and mind concentration), 

RP 30 - problem solving cognitive abilities, reflective diary   

29 Su, 2016 Introduction of gamification software  Educational  Gamification Learning Scale, Learning Motivation Scale, Cognitive 

Load Scale, Learning Anxiety Scale, Academic Performance Scale   

30 Tragodara 

2021 

Online personal tutoring during Covid including 

positive psychology sessions, flow sessions  

Psychological  Interview data and questionnaires, attendance monitoring   

31 Vitasari et al. 

2011 

6 sessions of treatment each for 2 hours to include  

Breathing exercises, Relaxation, Study skills  

Physiological, 

psychological, 

educational  

Beats per Minute (BPM) and Grade Point Average (GPA). BPM 

measured using stress sweeper device.   

32 Walton et al. 

2015 

Intervention included social belonging intervention 

and affirmation training intervention. Control group 

– cohort 1 study skills and cohorts 2 and 3 

outcomes related to attention and effort.  

Psychological  Pre-Intervention Survey- belonging/confidence. Post - GPA, diaries, 

survey    

33 Yanik et al. 

2016 

Periodic vertically integrated discussion groups 

with faculty mentors and their peers at multiple 

levels of seniority, introduced to university 

resources designed to address specific student 

needs.  

Educational  Analysis of journals and discussions  
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The reported interventions were mapped against the template for intervention description 

and replication (TIDieR) checklist (Hoffman et al., 2014) to identify the components of 

interventions reported across the included sources of evidence. The TIDieR checklist was 

devised by Hoffman et al (2014) in order to support evaluation of  interventions in publications. 

It is a useful tool to provide an overview of key features such as the materials used, who 

delivered the intervention, were there any changes to the original plan. The intention was to 

improve reporting of interventions, but it is also useful as a high level overview of the 

interventions identified in the scoping review. While no critical appraisal was conducted on 

individual study quality, the TIDieR checklist was used to identify the quality of intervention 

reporting. Poor reporting of interventions hinders their replicability in practice (McCambridge 

et al, 2021).  

Table 7 maps the interventions to the TIDieR checklist, which comprises 10 criteria that are 

recorded “X” if the criteria are reported in the article and left blank if it is not reported. The 

majority of sources reported when and how many interventions were delivered (n=33). Most 

sources included some of the required criteria. Three studies were published prior to the 

TIDieR checklist, so the reviewers acknowledge this would not have guided their reporting, 

however the checklist is a useful tool to evaluate reporting quality and therefore evaluate 

replicability.  
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Table 7. Engineering student interventions mapped to the TIDieR checklist (After Hoffman et al, 2014). 

No. Author, Year Materials 

Used   

Procedures & 

processes 

used   

Who 

provided    

How –  

Mode of 

delivery   

Where – location of 

intervention  

When & 

how many, 

duration etc.   

Tailoring– 

any adaptions   

Modified 

during  

study   

How well 

planned   

How well 

actual    

Score 

1. Abiade & Moliski, 2020.  X X X X X X X    7 

2. Altun, 2008.  X X X X X     5 

3. Aree et al. 2020. X X X X X X     6 

4. Berger, Lampe, & Caruccio, 2015.   X  X X X    4 

5. d’Entremont et al, 2019.  X X X X X X     6 

6. Eren-Sisman et al., 2018.  X X X X X     5 

7. Estrada & Dalton. 2019.   X X X X X X     6 

8. Grasty et al, 2021.  X         1 

9. Huerta et al. 2021.  X X X X X X     6 

10. Johnson-Glauch et al. 2020. X X X X X X     6 

11. Joshi & Kiran, 2020. X X  X X X     5 

12. Joshi et al, 2017a.  X  X  X     3 

13. Joshi et al. 2017b.  X  X  X     3 

14. Joshi et al, 2016.      X     1 

15. Khan et al, 2018.      X     1 

16. Lal et al, 2019.  X   X      2 

17. Maxson & Tomasko, 2020.   X X X X X X     6 

18. Mazumder, 2012. X  X  X X     4 

19. Miller and Jensen, 2020. X X X X X X    X 7 

20. Miller et al., 2021. X X X X X X    X 7 

21. Miller et al., 2022. X X X X X X     6 

22. Moran & Benson, 2016.        X     1 

23. Nolte, Huff, & McComb, 2022. X X X X X X     6 

24. Paniagua et al., 2019.   X  X  X X     4 

25. Paul et al., 2020.  X X X X X X     6 

26. Paul et al., 2021.      X     1 

27. Poole, Khan, and Agnew, 2017.      X     1 

28. Rodríguez-Jiménez et al. 2022. X X X X X X     6 

29. Su, 2016. X X X X X X     6 

30. Tragodara, 2021.  X X X X X     5 

31. Vitasari et al., 2011.      X     1 

32. Walton et al., 2015.      X X     2 

33. Yanik et al., 2016.   X  X  X     3 

Total - n 17 23 20 21 23 31 2 0 0 2  

Total - % 52% 70% 67% 64% 70% 94% 1% 0% 0% 1%  
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2.6.4 Outcome Measures  

Heterogeneity was noted across outcome measures reported in the included sources of 

evidence. The tools adopted included physiological measurements (11, 12, 13, 14, 15, 27, 31), 

and self-administered surveys (1-3, 5-7, 9,10, 16, 25-30 18, 20-24, 25-30, 32).  

Academic performance was measured through grades (1, 18, 24), Grade Point Average 

(GPA) (1, 18, 24), graduation and dropout rates (4) and ABET  (American Board of Engineering 

and Technology) outcomes (7). ABET outcomes are the accreditation educational criteria for 

engineering programmes in the USA (ABET, 2022). Physiological measurements were made 

through Galvanic Skin Response (skin conductivity), (11, 13, 14), Breaths Per Minute (31), 

blood pressure (12), and cortisol measurements through dehydroepiandrosterone  (DHEA) 

levels in saliva (15).  

Qualitative methods were also used in the research projects. This included analysis of student 

feedback, student reflection or journals, and interviews and discussions (Table 8).  

 

Table 8. Types of Qualitative Measure. 

Qualitative Measure  Source  

Written feedback/course evaluation  1, 10, 19  

Survey comments  3, 5, 20  

Analysis of reflection responses  5  

Interview transcript  8, 30  

Feedback  17, 21, 25, 26  

Reflective diary, diaries, journals  28, 32, 33  

Discussions  33  

  

2.6.5 Reported Outcomes  

The main outcomes reported from the included sources of evidence related to academic 

achievement, stress, and anxiety, with a range of outcome measures used across studies 

(Table, Table 7). Study outcomes focussed on reduced stress (5, 7, 16, 24, 25, 27, 28), 

improved academic achievement (1, 3, 4, 6, 18, 25, 29, 31, 32), reduced anxiety (3, 5, 6, 9, 

24, 29, 33), improved communication (18, 33), improved motivation (18, 29), participant 

acceptability of mindfulness interventions (19, 21, 23, 26) and improved physiological markers 

(11-15, 27).  

Table 9 outlines the results and author conclusions from the included sources. Of particular 

note are the interventions using mindfulness training (3,7,9,19,23). For the six mindfulness 
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training interventions five studies reported positive impacts of mindfulness training on students’ 

mental wellbeing and one (23) reported that while stress was not reduced, participants 

reported benefitting from the training. Source 7 reported statistically significant improvements 

to trait mindfulness following the intervention. All sources recommended further research into 

mindfulness training with engineering students.  
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Table 9. Result and Conclusions of Included Sources. 

No. Author, Year  Results  Conclusions  

1.Abiade & Moliski, 

2020  

Improvement in GPA, other results ongoing   Positive responses and improved GPA indicate the 

programme is helpful, authors will continue to monitor both 

cohorts.  

2. Altun, 2008  Statistically significant improvement in health responsibility and health 

promoting behaviours on both scales.   

ESCA increase statistically significant suggesting increased self-care 

abilities. 

Course was beneficial to students as it helped improve self-

care behaviour. Health promotion courses should be more 

widely used. Recommended that this type of course becomes 

a part of curriculum.  

3. Aree et al. 2020  Improvement in knowledge, and decrease in anxiety and depression  Stress management through medication/mindfulness could 

reduce anxiety in engineering students.  

4. Berger, Lampe & 

Caruccio, 2015  

Outcomes achieved by students in different Cohorts were "similar or 

improved". Physical location and training in engineering issues key to 

providing support.  Merging support benefited students in terms of success 

rates (graduation). Women better served by the new model in particular 

African American women.   

Bringing student support services into a School of Engineering 

can improve achievement rates and may benefit women and 

women of colour in particular most.   

5. d’Entremont et al. 

2019  

8/18 respondents felt wellness interventions had a positive effect on their 

student experience, 4/8 indicated interventions provided tools to deal with 

stress. 8/18 felt interventions were not helpful. Anecdotally, faculty and staff 

saw a decrease in number of visits from students in emotional distress.  

Good preliminary evidence that the intervention helped to 

dampen the effects that entering the program has on 

wellbeing.  

6.Eren-Sisman, 

Cigdemoglu, & 

Geban, 2018  

PLTL approach had significant effect on performance (not as much as was 

expected) but STAI was significantly improved in the PLTL group. Social 

anxiety was not affected and remained high in both groups.   

Model may be helpful in improving learning and alleviating 

state anxiety. It was not as effective in reducing social anxiety 

when compared to traditional college instruction.  
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7. Estrada & Dalton, 

2019  

Significantly increased engineering students’ trait mindfulness, engagement 

in mindfulness outside of sessions and intellectual curiosity and exploration 

but not perceived stress  

Supports the feasibility of further mindfulness-based 

intervention for engineering students.  

8. Grasty et al. 

2021  

Engineering student continued studies and felt counselling contributed to 

this. The benefit of feeling heard was noted and counselling helped to set 

boundaries and improve interpersonal skills  

Counselling proved effective for this student.  

9. Huerta et al. 

2021  

Improvements in confidence and reduced anxiety.  Mindfulness training can support self-efficacy and improve 

aspects of mental wellbeing.  

10. Johnson-Glauch 

et al. 2020  

No statistically significant difference in self-efficacy overall. Those with large 

gains had scored low initially.  

Result suggests that these types of assignments may 

preferentially benefit students with low self-efficacy.  

11. Joshi & Kiran, 

2020  

Experimental group reported reduction in mean value in Galvanic Skin 

Response (GSR) from deep yogic breathing, listened to religious hymns and 

listening to flute music.  

Listening to flute music emerged from these three drills as the 

most effective stimulus for stress management.  

12. Joshi et al. 

2017a,   

Statistically significant improvement in skin conductivity post session for 

both the control and the experimental group. Results reflected yogic 

breathing had a significant effect on skin conductivity.  

Deep breathing techniques can reduce skin conductivity and 

in turn stress levels of engineering students. Basic yogic 

breathing could be included in core curriculum to reduce and 

manage stress among engineering students.  

13. Joshi et al. 

2017b  

Statistically significant increase in GSR for the control group after 300 

seconds (p<0.01), whereas significant reduction (p<0.01) in GSR after 

listening to hymns in the experimental group.    

Listening to hymns could provide a strategy to manage stress 

in educational institutions for student with high levels of self-

reported stress  

14. Joshi et 

al.  2016  

Deep breathing technique had a statistically significant reduction on systolic 

and diastolic blood pressure in engineering students with high academic 

stress.  

Deep breathing techniques could be beneficial in improving 

students learning and efficiency.  
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15. Khan, 2018  Students without a break had marginally higher cortisol and DHEA levels. 

Engineering students that did not have a break (control group) had slightly  

greater output of cortisol to DHEA than those that experienced time away 

from school (experimental group).    

A break may be helpful in reducing stress, but the sample size 

was small, and more research needed   

16. Lal et al. 2019  Significant decreases in stress perception level among those students who 

are practicing meditations and high level of stress perception level among 

those who are not practicing any techniques to cope with stress 

respectively.  

Meditation showed promise in reducing stress among college 

students.  

17. Maxson & 

Tomasko, 2020  

Improved MH and MW awareness, improved pastoral skills, improved 

perception  

Publication is a work in progress, but the overall intervention 

has been received positively  

18. Mazumder, 

2012  

Interaction positively contributed to students paying more attention. 

Increased interactions resulted in higher exam scores. Communication 

apprehension reduced. Use of interactive technology followed by group 

discussions and class assignments greatly enhanced students’ 

comprehension of scientific facts and their ability to explain them.   

Interactive software in modules may help with motivation and 

communication apprehension. Increased interactions 

improved their level of understanding of the subject matter, 

which resulted in higher exam scores. It is possible that 

clarification and further understanding of any questions could 

have resulted from the group discussion and not necessarily 

from the use of technology.  

19. Miller et al. 

2021  

20 students that participated self-reported improved relaxation as a benefit.  Mindfulness training embedded in a design project may 

benefit students’ wellbeing.  

20. Miller & Jensen, 

2020   

Positive responses to the addition of mindfulness activities.  Introduction of wellness activities may promote cultures of 

student wellness.  

21. Miller et al. 

2022   

Students noted collecting their own biometric data was convincing of the 

effectiveness of wellness practices. Students noted the project applied 

Integration of wellness into the core curriculum can normalize 

the use of these resources in engineering departments and 
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engineering principles while also providing students with valuable life skills. 

At the end of the, 88% of students voted to continue meditating daily at the 

start of class.   

equip students with stress management tools for their 

careers.  

22. Moran &  

Benson, 2016  

Math anxiety increased after the 4-week course. Females reported higher 

anxiety than males. Gender, type of high school and students’ origin 

increased math anxiety for both math test and math activities. Math test 

anxiety was higher than math activities showing most of the stress is 

related to the tests.  

Math anxiety increase was significant for males and females but effects > 

for females post course (p<0.05). Outcomes achieved across 3 cohorts 

were similar or improved  

Fast-paced maths courses could increase anxiety levels and 

lead to maths avoidance and negative affective reactions 

performing maths activities. This may be more problematic for 

women engineering students. Significant increase in maths 

anxiety measurements from before to after an intensive 

course particularly for maths test anxiety. Females also 

experienced higher levels of maths test anxiety but not maths 

activities anxiety. Educators should therefore be aware of 

designing maths courses acknowledging the stress related to 

maths tests.  

23. Nolte et al. 

2022  

Mindfulness-based video increased students decentering overall, but effect 

is small. Written feedback: five students would do this type of activity again 

in the future or would like to incorporate more mindfulness into their lives. 

Results indicate experiencing a mindfulness-based video did not noticeably 

impact perceived sources of stress during design tasks. Students’ top 

perceived source of stress was time limitation. Overall, mindfulness-based 

body scan video increased students’ decentering. However, students’ total 

TMS scores and curiosity were not affected.   

Increase in students’ state mindfulness was not found to have 

an observable impact on students’ stress experience. 

Students were receptive to completing a mindfulness-based 

activity in-class and perceived multiple benefits. While 

students currently utilise many mechanisms for coping with 

task-induced stress, teaching engineering students’ 

mindfulness is still a promising avenue for helping students 

manage the stress of engineering and design.  

24. Paniagua, 2019  Using the app improved comfort and stress levels significantly. Academic 

results also showed improvement.  

Reduction in perceived stress and improvement of academic 

performance showed the introduction of the PWD model app 

was beneficial to the course.   
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25. Paul et al. 2021  Stress was a significant predictor of overall GPA after first year. Negative 

relationship between stress and overall GPA was buffered by resilience but 

enhanced by student engagement (i.e., resilient students seemed to 

manage stress better). Students also prioritize academics first and social life 

second, physical activity comes third, while mental health was mentioned 

least, it is also a factor to consider for responses from social wellness.  

Personal reflection in the curriculum provided several 

benefits.  

26. Paul et al. 2020  Students preferred shorter sessions, but there was acknowledgement this 

wasn't their top priority.  

Study highlighted some benefits to incorporating concepts of 

student wellness and lifelong learning into the engineering 

curriculum. Further results will be reviewed in Paul 2021. (Ref 

Source25 above)  

27. Poole, 2017  Students with fall break demonstrated lower ratio of cortisol to DHEA after 

the break suggesting students with a break had less stress on their return to 

class (p=0.052).  

Break may be beneficial from stress hormones data, but these 

results are limited due to small sample size and no significant 

statistical effect.   

28. Rodríguez-

Jiménez et al. 2022  

Results showed improvements in stress levels, well-being, and life 

satisfaction, along with increase in the levels of self-awareness and self-

knowledge  

Dedicating time and resources to interventions can help 

students to increase their level of awareness and health and 

generate healthier educational environments.  

29. Su, 2016  Software had significant positive effect on learning motivation, academic 

achievement and decreased cognitive load. Decreased cognitive load 

associated with decreased learning anxiety. Decreased learning anxiety 

associated with strong learning motivation.  

Improvements to motivation cognitive load and learning 

anxiety were statistically significant and may be useful in 

course enhancement.   

30. Tragodara, 

2021  

Main demand of students related to the academic subject time management 

and study techniques. Main reason students requested counseling was 

anxiety, followed by demotivation.   

Virtual tutoring supported the wellbeing of the students  
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31. Vitasari et al, 

2011  

Breath per minute significantly reduced post intervention, Grade Point 

Average improved but not statistically significant. Anxiety reduced 

significantly (p<0.05).   

Intervention was effective in reducing anxiety levels - but 6 

sessions was not enough to significantly improve academic 

performance.  

Subjects improved GPA as compared to pretreatment.  

32. Walton et al, 

2015  

Both interventions raised women's engineering grade-point-average (GPA) 

eliminating gender differences. Both led women to view daily adversities as 

more manageable and improved women's academic attitudes. The 2 

interventions had divergent effects on women's social experiences. Gender 

differences and intervention effects were concentrated in male-dominated 

majors (~20% women).  

Results highlight how social marginalization contributes to 

gender inequality in quantitative fields and 2 potential 

remedies. Social-belonging intervention helped women 

integrate into engineering. Affirmation-training helped women 

develop external resources, deepening their identification with 

their gender group.  

33. Yanik, 2016  Identified 3 themes: anxiety related to time management (procrastination 

and effect on work, having a balanced life with studies and other roles), 

anxiety related to success and completion of their degree (lack of confidence 

in academic ability, deficits in academic preparation) and anxiety related to 

life post-graduation (concerns about finding a job, uncertainty on ability for 

employer). Other sources in isolated cases included accumulation of debt, 

loneliness, and inability to take full advantage of opportunities available 

through the college experience. Group discussions had greatest perceived 

value, with time management practices, completion strategies and what 

comes after graduation of most benefit.    

Reflection had a positive effect on students’ understandings of 

the courses and possible remedies for commonly occurring 

anxieties. Activities were easily implemented and fostered 

both self-awareness among individuals and cohesion among 

the larger group.   
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2.7 Discussion  

This scoping review aimed to map the evidence on mental wellbeing in engineering students 

and specifically identify the types of study designs, mental wellbeing interventions and 

outcomes in relation to this population.  

  

2.7.1 Types of Study Design Reported  

The review identified mainly quantitative studies, with some studies adopting a mixed 

method approach. One study (8) was fully qualitative. There is a need for qualitative studies to 

explore engineering students’ lived experience in higher education and their experience of 

strategies to maintain their mental health and wellbeing.   

From the quantitative study designs reported, the majority were positioned lower on the 

evidence hierarchy (Physiopedia, 2021) with mainly pilot studies, and only one RCT. To enable 

researchers to identify effective interventions by conducting prospective quantitative 

systematic reviews and meta-analysis, there is a need for more high-quality, adequately 

powered, robust studies (such as RCT) to be conducted so results can be pooled for analysis.  

According to the Medical Research Council (MRC, 2008), robust research studies following 

a complex intervention approach are needed; they can help establish feasibility, acceptability, 

fidelity and finally effectiveness of these interventions. With the updated literature searches it 

was noted there has been an increase in interest in the topic of mental health and wellbeing of 

engineering students and that with this increase there may be an increase in quality as the 

research area is explored more fully.  

  

2.7.2 Mental Health and Wellbeing Interventions  

There were 33 interventions that were considered to have met the inclusion criteria for this 

review. There is a growing body of evidence in this area with 13 of the studies conducted in 

the last two years and the remaining studies more spread out over time. This demonstrates 

the increasing awareness of this topic within engineering education. Most studies were 

conducted in North America or Asia, with only one study conducted in Europe. Whilst student 

mental health and wellbeing is regarded as important within the higher education setting (De 

Pury and Dicks, 2020), this review has identified a research gap in engineering student mental 

health and wellbeing interventions in UK settings as no studies were identified for this review. 

This reflects findings in a recent review of UK higher education students (Worsley et al., 2020). 

There may be interventions being delivered in UK settings, but these are not easily identified 

despite a comprehensive search of published and unpublished literature. There is an urgent 

need for focused research in this area, including co-production work to identify and create 
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interventions to support good mental health and wellbeing. As most included sources focused 

on undergraduate students there is also a need to explore suitable interventions for 

postgraduate engineering students.   

The main interventions reported in this review involved training and the use of relaxation 

methods. More recently, research on mindfulness interventions for engineering students has 

begun to emerge, (3, 7, 9, 16, 19-21, 23), with encouraging results (Nolte et al., 2022).   

In terms of reporting, none of the sources fully adhered to the TIDieR guidelines (Hoffmann 

et al., 2014), with key items missing that limit the uptake and replication of interventions in 

practice. From the findings of this review, future research to investigate wellbeing interventions 

for engineering students should ensure authors adhere to transparent reporting using tools 

such as the TIDieR guidance and other reporting guidance available from the Equator Network 

(Equator, 2022).   

From the interventions reported in this review there was similarity to mental health and 

wellbeing interventions that are used in general higher education student populations such as 

introducing mindfulness and health promotion (Hassed et al., 2009), coaching, (Larcus et al., 

2016) and breathing exercises (Cho et al., 2016) although specific engineering mental health 

and wellbeing interventions should also be considered to address issues that are more 

common to engineering students such as mathematics anxiety (Vitasari et al. 2010) and 

delayed help-seeking (Deziel, 2013).   

  

2.7.3 Outcomes Reported  

The outcomes mapped in this review present evidence for mental health and wellbeing 

interventions to improve a range of factors, some of which are also similar to general student 

population wellbeing interventions outcomes such as academic achievement, reduced stress 

and anxiety, improved motivation, attitude, physical activity, spirituality health awareness, 

confidence and communication (Universities UK, 2015, Baik et al., 2016, Worsley et al., 2020). 

Due to the variety of interventions and heterogeneity between outcomes and outcome 

measures reported, recommendations for subsequent systematic reviews of effectiveness 

cannot be made at this time. Future research should focus on development of a core outcome 

set to be used across studies of interventions in this area to enable future systematic reviews.   

  

2.7.4 Limitations  

Only sources of evidence in English were included. This may have excluded some sources 

of evidence and may have impacted on the results. However, some sources included in this 

review were from non-English speaking countries. There was a deviation from the a priori 
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protocol as it was anticipated to map participant groups as per UK HESA categories, but the 

international evidence mapped by this review did not use this categorisation. The search and 

screening phases were updated due to delays as a result of the global pandemic. This review 

included pre-Covid literature. With the pandemic impact there has rightly been greater 

recognition of mental health and wellbeing issues within students and more availability of 

evidence in this area. This is demonstrated through the increase in publications in the past two 

years (13 of the 33 sources included).  

 

2.8 Conclusions and Recommendations  

Engineering students enter a challenging and competitive sector in higher education and 

are potentially at risk of poor mental health and or mental wellbeing and less likely to seek help 

when experiencing poor mental health or wellbeing. It is important to raise awareness of and 

proactively support good mental health and wellbeing for engineering students. To map the 

literature on this topic, a scoping review was conducted using JBI scoping review methodology 

(Peters et al. 2020). Ten databases were searched for this review. Searches were conducted 

in January 2019 and updated in January 2020, and March 2022. Two authors independently 

screened all titles and abstracts, full text sources and extracted data.  

The scoping review identified and mapped various sources of evidence for interventions on 

mental health and wellbeing for engineering students and the intervention components, 

outcomes and outcome measures utilized in this area. The key interventions focused on 

introducing positive mental health and wellbeing behaviours.  The research designs most 

frequently used are quasi-experimental, quantitative, and used a variety of outcome measures.  

The main results indicated reduced stress and anxiety, and improvement of academic 

achievement, communication, motivation, physiological responses, attitude, physical activity, 

spirituality, health awareness and confidence. Searches identified 191 sources of evidence 

after title screening and 33 sources of evidence were included for final extraction following full-

text screening. The included studies represented over 4000 engineering students from 10 

countries. Included studies were predominantly pilots, which suggests a lack of robust 

intervention studies e.g., Randomised Controlled Trials (RCTs) and a lack of longitudinal 

studies in the existing research base. Studies also varied in approaches to reporting.  

Interventions included training, relaxation, technology use, alternative teaching models, 

support services and a study break with a range of outcome measures used to evaluate 

intervention effects. Study results indicated reduced stress and anxiety, improved academic 

achievement, improved communication, motivation, physiological responses, attitude, and 

increased physical activity, health awareness, and confidence. Mindfulness activities appear 

to be accepted by and helpful to engineering students. This review mapped interventions to 



 

 

68 

 

support mental health and wellbeing in engineering students but identified a need for further 

high-quality robust studies that are transparently reported using reporting guidelines.  

 

2.8.1 Research Recommendations  

In accordance with scoping review methodology, (Peters et al, 2020) this review cannot 

provide recommendations for practice. However, the following recommendations have been 

identified:  

• Robust and transparent reporting of research adhering to reporting guidelines is 

needed;  

• Research is required in higher education settings to identify effective interventions for 

engineering students using robust experimental study designs;  

• Increase of qualitative or mixed-methods study designs are needed to explore the lived 

experience, impact, and acceptability of interventions to support mental health and 

wellbeing of engineering students;  

• There is a need to establish the effectiveness of interventions via systematic review 

and meta-analysis.   

 

2.8.2 Recent Interventions 

Since the last search and screen activity was undertaken in March 2022 and this thesis was 

completed, there have been further interventions reported in the intervening time. Systematic 

scoping review methodology requires two researchers to search, screen, exclude and extract 

data and therefore this short summary is intended to inform the reader of updates since the 

completion of the scoping review rather than to provide the same level of scrutiny as it was 

conducted by the author of this thesis.  

One recent intervention was identified, Crone et al (2023), conducted a pilot study which 

delivered 8 weekly mindfulness training sessions to engineering students with significant 

improvements in emotional health demonstrated through pre and post survey. Medium effect 

sizes were reported for Positive Affect (d=0.67), Awareness (d=0.77) Mindfulness (d=0.64) 

(Crone, 2023). Their results align with other mindfulness related outcomes identified in 

literature (Medlicott et al, 2021, Worsley, Pennington and Corcoran, 2022). While not a formal 

intervention, based on their previous work on engineering student helpseeking, Wilson and 

Goldberg (2023)  encourage staff to be proactive and ensure they are familiar with on-campus 

support and also understanding their role in supporting engineering students. They provide a 

summary support tool to help engineering staff to feel confident in supporting students.  Further 

to this, Bork and Mondisa (2022) published a scoping review on the mental health of graduate 
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engineering students and also recommended improved reporting standardisation in this area 

as part of their conclusions. 

  

2.9 Chapter Summary    

  This chapter comprised a two-part literature review exploring the mental health and wellbeing 

of engineering students. It is clear that interest in the topic is rapidly increasing and while this 

is a positive direction there are challenges in relation to reaching an agreement of what is being 

measured in engineering students and why. There is a risk of pathologising and medicalising 

the student experience by using measures of illness,  rather than viewing it more holistically. 

Gaps in knowledge around the actual mental health and wellbeing of engineering students 

were identified but the existing research points towards unmet needs in this population and a 

growing problem. Crucially, most of the research is being carried out internationally and not in 

the UK. While there are many aspects of engineering education that will undoubtedly be 

similar, the UK culture and perspective should not be ignored as a contributing factor to a 

person’s mental health and wellbeing.   

A systematic scoping review was carried out with a view to identifying mental health and 

wellbeing interventions in the global engineering student population. The review highlighted 

that the small number of interventions identified were useful, however a lack of consistency in 

selection of outcome measures, would make it difficult to synthesise or generalise findings to 

the wider engineering student population. Further research was recommended including 

conducting qualitative research in the subject to address the qualitative research gap that was 

observed. The next chapter, Methodology (Chapter 3) will describe and provide a rationale for 

the research design of the thesis, provide information on the research methods, instruments 

and processes to be used and also explore the strengths and weaknesses of the approaches.  
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Chapter 3: Methodology  

3.1 Overview  

The previous chapter provided a review of existing literature, key terms and concepts, and 

interventions in the subject of mental health and wellbeing in engineering students. This 

chapter introduces the underlying theoretical and philosophical concepts supporting the 

research, which aims to answer: 

• What is the mental health and wellbeing of engineering students in the UK?  

• What are the mental health help-seeking behaviours of engineering students in 

the UK?   

• What are the approaches or strategies to support or facilitate mental wellbeing 

utilised by engineering students in the UK?  

In this chapter, the research philosophies of the work are described and explored, and in turn, 

the subsequent positioning of axiology and high level research lenses, ontology, epistemology 

and methodology adopted is discussed in relation to the worldview of the researcher. The 

research design and methods for the separate phases are detailed along with a discussion of 

strengths, weaknesses, and ethical considerations. 

  

3.2 Research Philosophy  

A research philosophy is a conceptual, heuristic device or lens through which a research 

question can be posed and explored (Kaushik and Walsh, 2019).  

Figure 11 shows the ‘Research Onion’ which is a useful graphic for highlighting the layers 

of positionality in relation to research.  Figure 12 is a “research onion” tailored to this research 

highlighting the philosophical underpinnings and subsequent methodology and methods. 
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Figure 11. The research onion (Saunders, Lewis, and Thornhill et al., 2019). Used with permission. 

 

 

Figure 12. This Research Onion. 
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3.2.1 Pragmatism   

This research project was grounded in an essentially pragmatic philosophy. Pragmatist 

thinking encourages knowledge and action (Goldkuhl 2012) and allows room for adaptability 

in research design should it be required. But it is more than a convenient option. There are 

many varieties of positions on pragmatism as a philosophy (Biddle and Schafft, 2015), but at 

its core is the idea that a theory or result is only so if it contributes to social progress: “Beliefs, 

in short, are rules for action” (James, 1898). In the late 1800’s the development of pragmatism 

as a philosophy had begun and was heavily influenced by Peirce, James, and Dewey (Legg 

and Hookway, 2021). It originated from the belief that the world was inseparable from the 

agency within it (Legg and Hookway, 2021). Deweyan pragmatism includes an intent to 

support moral progress (Sorrell, 2013) towards a social good (Biddle and Schafft, 2015).  

Given the likelihood of the knowledge contribution from this work having a practical 

application in terms of development of pastoral support and potentially curriculum reform a 

“Deweyan” pragmatic approach to the research was preferred. However, it is important not to 

use pragmatism as simply a convenient way to justify a mixed-method approach. Biddle and 

Schafft (2015) note that pragmatism is one of the most used philosophical frameworks in 

research. This is in part due to the flexibility pragmatism affords in relation to seemingly 

opposing paradigms (Biesta, 2010, Biddle and Schafft, 2015).  

The lack of baseline quantitative data and narrowly focussed existing literature supporting 

the research area supported the adoption of both a pragmatic philosophy and a mixed-method 

approach. In short, how could a problem be solved if it were not clear how big the problem was 

or indeed that there was a problem at all? A pragmatic philosophy allowed for the flexibility of 

choice of methodological approach in answering the research questions. However, it is 

important to think more deeply about the philosophy of pragmatism (Kelly and Cordeiro, 2020) 

which may often be regarded as an easy option, rather than simply stating the research 

philosophy is pragmatism with little explanation. 

The emergence of metaparadigms perhaps provides a deeper philosophical root than the 

initial impression the selection of a pragmatist philosophy makes. Pragmatism, which 

considers knowledge as a product of person-environment interactions, acknowledges both 

socially constructed and mind-independent realities (Shan, 2021). Shan (2021) describes three 

“senses” of philosophical foundations of mixed-method research. These are described as 

“weak, moderate, and strong”, with “weak” being that mixed-method research is possible 

therefore has been selected, “moderate” being that there is good reason to use mixed-

methods, and “strong” being it “justifies a normative thesis that mixed methods research should 

be encouraged in social science research” (Shan, 2021). This evaluation or grading of 

strengths of philosophical foundations helps underpin the various paradigms through which 
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Mixed Methods Research (MMR) can be viewed. Johnson (2016) highlighted the following 

paradigms in relation to MMR, shown in Table 10 and combined with Shan’s evaluations.  

  

Table 10. Overview of Research Paradigms presented by Johnson (2016) and Philosophical 
Foundations as discussed by Shan (2021). 

Research Paradigm  Source  Strength of Philosophical 

Foundations (Shan, 2021)  

Pragmatism  Creswell and Plano Clark, 2011 Morgan, 2014; 

Teddlie and Tashakkori, 2009; Yardley and 

Bishop, 2008)  

Weak 

Transformativism  (Mertens, 2007),  Moderate 

Dialecticalism  (Greene, 2007),  Strong 

  

3.2.2 Is it Transformational?  

Biddle and Schafft (2015) argue that the selection of a transformative paradigm for 

pragmatic mixed methods researchers indicate there has not been full engagement with the 

“implications of pragmatic axiology”. The essence of Transformativism is the “pursuit of social 

justice and furtherance of human rights” (Mertens, 2012). Mertens’ definition of a 

transformative paradigm necessitates a consideration of power at each stage of the research 

process and involving community members in the initial discussions of the research process 

(Mertens, 2007). This stance is highly worthy and attractive to the researcher, however at this 

early stage of inquiry, the more fundamental pragmatic axiology of working towards a social 

good is more practical. It is likely that further research in this area will move towards 

transformational research or indeed dialectical pluralism.  

 

3.2.3 Is it Dialectical Pluralism?  

Dialectical Pluralism recognises and accepts the legitimacy of all other philosophical 

positions. Indeed, different philosophical positions are encouraged. The dialectical pluralistic 

paradigm means looking at the mental wellbeing of a social or occupational group (Mingers, 

2003). As engineers have, in some quarters, been considered to be a group distinct from other 

disciplines, adopting a dialectical pluralistic paradigm is a valid option. The paradigm is flexible 

in that there is recognition that there cannot an absolute answer, for example there are 

limits/ranges of wellbeing in Dialectical Pluralism (Johnson, 2016). Reality is seen as multiple 

and there are multiple ways of conceptualising reality. Knowledge in the social sciences is 

fallible and contextual and social scientific research is value-laden. According to Johnson 

https://journals.sagepub.com/doi/10.1177/1558689815607692#bibr6-1558689815607692
https://journals.sagepub.com/doi/10.1177/1558689815607692#bibr40-1558689815607692
https://journals.sagepub.com/doi/10.1177/1558689815607692#bibr53-1558689815607692
https://journals.sagepub.com/doi/10.1177/1558689815607692#bibr56-1558689815607692
https://journals.sagepub.com/doi/10.1177/1558689815607692#bibr56-1558689815607692
https://journals.sagepub.com/doi/10.1177/1558689815607692#bibr35-1558689815607692
https://journals.sagepub.com/doi/10.1177/1558689815607692#bibr12-1558689815607692
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(2016): “The word ‘‘pluralism’’ refers to the acceptance and expectancy of difference in virtually 

every realm of inquiry, including reality, and the age-old word ‘‘dialectical’’ refers to the 

operative process which is both dialectical and dialogical” (Johnson, 2016. pp.156). 

It is anticipated that further research beyond the scope of this thesis will sit within the 

metaparadigm of both transformative, and of dialectical pluralism. Engaging with multiple 

stakeholders is key to systemic change, but in order to establish what actually needs changed, 

we return to the pragmatic fold for the purposes of this work.  

  

3.2.4 Axiology  

Axiology is the values with which a researcher is approaching a research question. This 

research is being viewed through two Axiology-oriented high-level lenses: transformativism 

and salutogenesis. It is intended that the conclusions and recommendations of this research 

inform social and educational reform within engineering education, particularly in the UK, but 

also potentially internationally. It is also the position of the researcher that having a mental 

illness or poor mental wellbeing should not be a barrier to becoming an engineer, rather the 

move to a more inclusive body of engineers is a positive step in developing solutions of the 

future. The intention of the researcher in carrying out this work is to explore mental health and 

wellbeing in engineering students to support engineering educators, education providers, 

engineers and engineering students to improve and enhance their mental health and 

wellbeing. This is with the longer term aim that the engineering profession becomes more 

attractive for a wider range of people and also that people already in the engineering profession 

choose to remain and feel supported in maintaining good mental health and wellbeing. 

There are a number of ways one might explore mental health and wellbeing in an 

occupational group. One such way is through a salutogenic theoretical framework. 

Salutogenesis considers wellness and illness to be a continuum from “dis-ease to health-ease" 

and has similar characteristics to positive psychology (Joseph and Sagy, 2016).  

Originally developed as a stress and coping model (Antonovsky, 1979, Mittelmark, 2016), 

the model seeks to demonstrate a holistic view of a person’s wellness. Central to the 

salutogenic model is the Sense of Coherence (SOC). This is the critical attribute that helps a 

person cope with stress (Bauer, 2020). Antonovsky developed a 29-item questionnaire, the 

Orientation to Life Questionnaire (OLQ) (Bauer et al, 2020) in an effort to measure this 

attribute. While this research uses an alternative measurement due to the need for general 

population comparison, it is a feasible option to utilise this measure in future research. It is not 

the intention of this research to solely focus on or limit to one model, merely to use 

salutogenesis as a high-level lens. 
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While engineering students may suffer from mental illness, it is not the primary focus of this 

research to identify a pathological diagnosis in this  occupational group. Rather, any illness 

may be self-reported and evaluated in context. It is the assertion of the author that engineering 

education does not in itself cause mental illness. It is, however, likely that engineering 

education and culture does contribute to poor wellbeing, which in turn can exacerbate an 

existing illness or predisposition for an illness.   By using salutogenesis as a “heuristic device” 

(Antonovsky, 1996) or overarching theoretical model rather than as a rigid tool, it is possible 

to begin the journey of exploring mental wellbeing in engineering students.   

Adopting a salutogenic lens allows us to accept that engineering students are on a 

continuum of mental health and wellbeing rather than viewing them through a medical or 

pathogenic lens and attempting to diagnose or cure an entire occupational group. That is not 

to say that mental illness is not taken into consideration, more that mental wellbeing is the 

focus and that this may be at different levels depending on a person’s situation.   

At the same time, it is important to acknowledge the different approaches that could have 

been taken in investigating this area. Approaching the query with a medical or pathogenic 

mindset for example limited the scope to mental illness or mental disorders, where the 

overarching intention of this work is to bring about impactful improvements to the mental health 

and wellbeing of engineering students.  

Having identified risk factors in the general population, it was not unrealistic to suspect that 

engineering students are at risk of suffering from mental ill health and poor mental wellbeing 

and are also less likely to seek assistance than students of other disciplines. Some progress 

has been made in this regard, in terms of more recent literature researching mental health and 

wellbeing rather than only mental health problems. Mental health in engineering student 

studies report using a diverse range of tools to measure similar aspects of mental health or 

illness. A focus on what could be argued as pathology or illness does not fully encapsulate or 

investigate the engineering student experience. A pathogenic approach to the project would 

only really focus on students who had a mental illness and ways to remove or reduce the 

impacts of that illness.  

A salutogenic approach, on the other hand, allows for all engineering students to be 

included, whether or not there is the presence of an illness, and focuses on ways to improve 

wellbeing from the perspective of the individual student. That is to say, the aim of the project 

is to support engineering students to improve their mental health and wellbeing holistically, 

within the context of their own situation. The salutogenic approach considers all people to be 

on a continuum between total illness and total health (Antonovsky, 1996, Mittelmark and 

Bauer, 2016, Vinje, Langeland and Bull, 2017).  
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Salutogenesis is a lens by which all aspects of engineering students’ mental health and 

wellbeing can be explored, without assuming illness or attempting to “cure” them. A focus on 

health and wellbeing promotion in this way can potentially optimise all engineering students’ 

mental health and wellbeing.  

 The salutogenic model (Figure 13) as an orientation or lens is therefore an acceptable and 

appropriate one to consider the issue of mental health and wellbeing in engineering students. 

Salutogenesis provides a broad base from which to work without pathologizing the experience 

of engineering students. The “Salutogenic Question” (Joseph and Sagy, 2016) is an inspiration 

for this research: the posing of the question, “What are the approaches or strategies to support 

or facilitate mental wellbeing utilised by engineering students in the UK?” is deliberately 

wellness focussed, i.e., how can we move engineering students toward the “ease” pole of 

Antonovsky’s ease-disease continuum.  

 

 

Figure 13. Antonovsky’s Salutogenic Model of Health (Vinje, Langeland and Bull, 2017). Used with 
permission. 
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3.2.5 Ontology  

In order to answer the research questions, it was helpful to adopt notionally different 

ontological positions during different phases of the research, from the quasi-positivist position 

of measuring mental health and wellbeing in the engineering student population in the first 

phase to a more subjectivist-interpretivist ontological position in the second phase. It could be 

argued that the more quantitative methods used in the first phase are based on subjective 

information, hence the reference to quasi-positivism. Braun and Clarke (2022) discuss the 

concept of “Situated interpreted realities” and this is perhaps the crux of the research; 

identifying patterns in the situated interpreted realities of engineering students.  

  

3.2.6 Epistemology  

This work is being developed through a contextualist – interpretivist - pragmatic 

epistemological framework. This means the acknowledgement that participants are looking at 

the same events (engineering education) from different perspectives and the author is 

interpreting the data from the position of researcher (Braun and Clarke, 2022), rather than 

constructing their own reality or simply reporting someone else’s. This is with the intention to 

inform change in the engineering curriculum and culture.  

  

3.2.7 Positionality of Researcher   

In order to develop a research project, it is important to position oneself in the research, to 

acknowledge world views and biases (Holmes, 2020). The author is a white, Scottish, woman 

who has taught geology in engineering curricula and supported engineering educators for 

nearly 20 years in a Scottish university. She is a senior academic in a School of Engineering 

and leads on student experience and academic quality. Previously a geologist, she has been 

working in engineering education since 2002, and has a Master’s degree in Higher Education, 

Learning, and Teaching. Her main interests are in the pastoral care of engineering students 

and has a passion for improving retention of engineering students in the field of engineering. 

She is  mental health first aid and ASIST (applied suicide intervention skills) trained. 

Researcher positionality is important in locating the researcher in three areas in particular: the 

subject, the participants, and the research context and process (Holmes, 2020). In terms of 

the subject the researcher is a novice health sciences researcher with a relatively open mind 

on models of mental health and wellbeing, but is generally positively focussed i.e., how do we 

keep well. She recognises the need to maintain and advocate for good mental health and 

wellbeing in engineering students as she feels this will encourage retention in the engineering 

discipline. Identifying effective ways that mental health and wellbeing can be enhanced for this 
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group will support and develop a resilient engineering workforce and help address the 

increasing global demand for engineers. The research participants are engineering students 

and as a senior academic in a school of engineering the findings of this work will influence key 

strategic decisions regarding the reform of the curricula. It is understood that the researcher’s 

professional role may have meant some participants feeling less able to be open, and so an 

additional interviewer (one of the supervisory team) conducted the interviews for participants 

from the researcher’s institution.  This approach supported the aim of participants being 

considered in the same way throughout the interview process. 

  

3.3 Mixed Research Design Methodology  

Kelly and Cordeiro (2020, pp 1.) outlined three key principles of pragmatist methodology:   

“an emphasis on actionable knowledge,  recognition on the interconnectedness of experience, 

knowing and acting,  and inquiry as an experiential process.” This approach supports the 

research design. A mixed method sequential design was adopted to establish a baseline from 

which to work, and to explore the engineering student experience.  A mixed methods 

phenomenological approach (QUAN-phen) was initially considered for the study as a 

quantitative phase followed by description and interpretation of lived experience (Mayoh and 

Onwuegbuzie 2015) as an appropriate and valid approach. However, it was considered 

important to attribute equal importance to both research phases.  

Convergent parallel design (where quantitative and qualitative data is collected at the same 

time) was also considered, however this approach works best when there are two researchers 

on the project, one focussing on each dataset (Petrosyan, 2014). The researcher was to work 

on both datasets and therefore this was also rejected.  

Sequential exploratory design was rejected as a method as the gathering of quantitative 

data to inform a qualitative phase rather than the other way around was more appropriate for 

the purposes of this study. An embedded approach was also considered as there would have 

been a benefit in time-saving, however the risk that a qualitative section might be seen as an 

add-on rather than a critical part of the research was too high.  

Ultimately, a mixed-method sequential explanatory design approach (Creswell, 2014) was 

selected. This approach allowed a preliminary mapping of the area of inquiry and the findings 

of the early quantitative stage informed the qualitative phase of the research. Sequential 

explanatory design allowed for more opportunity for the gathering and generation of knowledge 

and for the development of potential models or hypotheses.  

This took the form of a survey followed by interviews of volunteers from the survey 

participants. Phase one was primarily quantitative but included optional open text questions. 



 

 

79 

 

Phase two of the research documented and explored participants’ experiences through semi-

structured interviews, and participants were asked to answer direct questions about their 

mental health and wellbeing and to describe their lived experiences.  

 

3.3.1 Advantages and Limitations of Mixed Method Design Based Research  

As with any research design there are limitations. In mixed method research there is a risk 

of superficiality and that the research is too broad in scope. If there is a primary researcher, 

then that researcher needs to be proficient in more than one method in order to complete the 

work. Given that both qualitative and quantitative methods are employed in the research, this 

may weaken or strengthen research depending on one’s point of view. Quantitative research 

has the advantage of being able to provide numerical data, quick to obtain, less time 

consuming, researcher independent, and potentially more favourably viewed by decision-

makers (Johnson and Onwegbuzie, 2004). However, there is still a risk of confirmation bias 

(Johnson and Onwegbuzie, 2004). 

Qualitative research has the potential to generate rich data and enhance understanding of 

a phenomena or experience (Tariq and Woodman, 2013) although there is a challenge in terms 

of generalisability (Johnson and Onwegbuzie, 2004, Tariq and Woodman, 2013) 

Essentially MMR has challenges for a solo researcher in that the researcher needs to be 

competent in both methodologies in order to do the research. There is a risk that the work may 

not be of sufficient depth, but the advantages are that MMR can provide triangulation to further 

validate or explain findings. 

 

3.4 Overview of Research Design  

The study is a mixed-methods research project, following a sequential – explanatory design 

model (Ivankova, Cresswell and Stick, 2006). As the area of research was largely unmapped 

in 2018-19 when the research design was developed, a mixed-methods approach offered the 

best opportunity for understanding. This allowed the researcher to both measure and explore 

mental health and wellbeing in engineering students.  

The overall mixed method research design is depicted in Fig 14.  
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Figure 14. Research Design.  

 

The first phase was a survey of mental health and wellbeing in the engineering student 

population. Statistical and content analysis were carried out on the data generated from the 

first phase and the results informed the design of the second phase. The second phase was a 

series of interviews of participants from the survey. Thematic Framework Analysis was carried 

out on the transcripts of the interviews.   

 

3.4.1 Strengths and Limitations of the Research Design      

Limitations in the analysis of both the quantitative and qualitative results include self-referral 

of those most likely to come forward. There may be an over representation of female 

engineering students as noted in recent survey raw data results on mental health in 14 

universities including the researcher’s own institution (Alterline, 2017).  

Given the male: female ratio in UK Schools of Engineering is around 20:1 (HESA, 2020) it 

is anticipated that in future surveys there may be a similar response in terms of over-

representation. This may be addressed in the statistical analysis but also may highlight a 

further area for exploration. As a result of this, there is a risk of sample bias.  

  

3.5 Methods Phase One: Survey 

3.5.1 Overview  

An online survey was identified as the optimal method for generating primary quantitative 

data from the engineering student population. Of key importance was a need to reach 

engineering students in multiple institutions across the UK. By enabling direct input from the 
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engineering student population it would be possible to use evidence-based and nationally used 

survey instruments to measure engineering student mental wellbeing directly, something that 

to has not being carried out before. This chapter includes a description of the survey design, 

choice of measures within the survey, with some examples of measures that were rejected, 

and ultimately the justification for the measures selected. Strengths and weaknesses of the 

methods are described and discussed.  

 

3.5.2 Survey Design    

Prior to developing the survey, a review of different mental health measures was carried out 

for possible inclusion. Examples of available surveys included a scaled version of the General 

Health Questionnaire (GHQ) (Goldberg and Hillier, 1979) which is a screening test for 

symptoms of mental ill health. It is described as being widely used in similar studies to the one 

proposed and it can be used in short or longer forms (Jackson, 2007). It has been used to 

study general populations (Scottish Health Survey, 2021, NHS DIGITAL, 2021) and is 

therefore a potential for the research as comparators will be readily available.    

Meta-analyses of the GHQ (12) have indicated that it is essentially too blunt an instrument 

and recommend researchers looking for differentiation in mental health and wellbeing results 

to look at the longer versions or use alternative instruments, for example the GHQ (28) 

(Gnambs and Staufehbiel 2018). As there was existing population data from the GHQ (12) it 

was a potential tool for the study.   

The Warwick Edinburgh Mental Wellbeing Scale is a 14-item survey that can be completed 

online or on paper comprising a series of positive statements with 5 response categories 

(Warwick Medical School, 2022). The responses are then summed to provide a single score 

which can range from 0-70, with higher scores indicating good mental wellbeing. The 

WEMWBS has been validated for use across a number of populations including young adult, 

higher education students, and the general population (Tennant et al, 2007, Stewart-Brown et 

al 2009, Warwick Medical School, 2022).  Its performance has since been validated several 

times by different researchers and has been used to evaluate the mental health and wellbeing 

of the general population in the UK (Tennant et al, 2007, Clarke et al, 2011, Bianco, 2012). As 

an example of its use Bartram et al (2011) utilised the WEMWBS when looking at population 

mental health in the veterinary profession. While it is not intended as an indicator for mental 

disorder, a 44.5 or lower result indicates depression (Bianco, 2012). 

The GHQ-12 and the WEMWBS-14 have both been completed by participants from the UK 

population, in line with the dual factor model. The results of both questionnaires were published 

in 2015 in the Scottish Mental Health Survey (Wilson et al. 2015). These results may prove a 
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useful comparator in later analysis. Potentially, mean scores for the engineering student 

population could be generated and compared with the general population.    

A list of mental health and wellbeing measures used in the engineering population can be 

found in the literature review (Table 6).   

   

3.5.3 The Case for the Warwick Edinburgh Mental Wellbeing Scale   

While the questions on both tools have similar phrasing, the WEMWBS and the GHQ 

measure different phenomena, i.e., mental health (GHQ (12)) and mental wellbeing 

(WEMWBS-14). In the results of the Scottish Mental Health Survey, it was highlighted that 

deprivation was found to be a predictor for poor mental wellbeing (low WEMWBS) but not for 

mental disorders (score of 4+ on GHQ (12)). However, results from use of the Zagazig 

Depression Scale (Ibrahim, Kelly and Glazebrook, 2013) in a study of engineering students 

from six UK universities indicated those from a poor socio-economic background were more 

likely to report depressive symptoms.   This assertion is further supported in the Scottish 

Mental Health report (2022). 

The WEMWBS has been validated for the general population and can be incorporated into 

a larger survey question set, allowing a great deal of flexibility. While the WEMWBS is 14 items 

long and there is a short form SWEMWBS which has 7 items, the full WEMWBS is more 

sensitive to gender differences (Ng et al, 2017) and given the aforementioned gender 

imbalance in the engineering student population the full WEMWBS was the preferred option.  

The WEMWBS mean for the Scottish population is 50, with the mean for men at 50.3 and 

women at 49.7. Wellbeing is noted to be higher in lower age groups, lower in age groups 45-

54 and peaks in the age group 65-74. Participants considered to be in the lowest 20% in terms 

of deprivation (Scottish Government, 2020) scored lower at 47.2. Participants considered to 

be in the highest 20% of Scottish Index of Multiple Deprivation (SIMD) i.e., the least deprived 

in the population had a 51.8 mean (Wilson et al 2015). Results are displayed in Table 11.  

Universities in Scotland have been tasked with a number of targets (Scottish Funding 

Council, 2020) relating to the student population: improving gender balance in subjects with 

severe gender imbalance e.g., engineering and nursing and  improving access for applicants 

from areas of multiple deprivation (SIMD 20, SIMD 40).  Wilson et al (2015) reported students 

in full-time education had 50.6 mean WEMWBS score, which is surprising given the number 

of sources in the literature review are suggesting this would be lower. It is possible that there 

is some confirmation bias in smaller studies.    
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Table 11. Mean WEMWBS-14 in Scotland (Wilson et al 2015).  

Scottish 

Population 

Mean   

Men   Women   FT 

Student   

MD20 *  MD80*   16-24   45-54   

50   50.3   49.7   50.6   47.2   51.8   50.1   48.9   

   * MD20 and MD80 refer to the Scottish Index of Multiple Deprivation, with MD20 referring to 

participants considered to be in the lowest 20% in terms of deprivation Scotland (Scottish 

Government, 2020). 

Population results for GHQ 12 in relation to presence of possible psychiatric disorder (score 

of 4 or more) was 15% in the Scottish population, 13% in men, 18% in women and 21% for 

men between the ages of 25- 34. It was 18% for those in full-time higher education. (Wilson et 

al 2015).   

Ultimately, the Warwick Edinburgh Mental Wellbeing Scale was selected as the primary 

measurement tool, with author developed self-report questions for any mental health issues, 

rather than inclusion of the GHQ 12. This was primarily a budgetary constraint as the research 

was for doctoral study with no funding, but following discussions with the supervisory team it 

was decided that optional self-disclosure rather than measurement was actually preferred as 

it resonated with the salutogenic theory i.e., focussing on wellbeing rather than attempting to 

identify illness.  

  

3.5.4 Strengths and Limitations of Surveys   

A survey is a research tool that enable a researcher to evaluate a large number of people 

in a population of interest (Jones, Baxter and Khanduja, 2013). One of the aims of surveying 

a large number of people in a population is to produce results that may be able to be 

generalisable across the whole of the population of interest (Weisberg, 2008), in this case, 

engineering students. Online or internet surveys are questionnaires that are delivered on the 

internet to participants who complete the questions on their own (Vehovar, Manfreda, and 

Koren, 2008). There are key advantages to data collection via online survey, not least because 

it is a good option economically (Nayak and Narayan, 2019) as there are numerous options 

for hosting surveys. Some survey hosting services also offer data analysis tools to support 

research, for example JISC online surveys. These tools can support the novice researcher to 

begin the process of analysing the data they have collected through the survey. It should be 

noted that these tools may only be useful if the research questions have been designed in 

such a way that the responses are able to be managed by the tools. 
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Online surveys carry some risks, including the ability of the participant to lie should they 

wish to, or present themselves in a different light. There is also the risk of selection bias, where 

those with a particular interest in a topic are more likely to respond or are more systematically 

likely to respond and lead to measurement error (Wilson, 2015). As the survey does not offer 

any remuneration it is likely that participants will be intrinsically motivated to complete it, 

whether it be through interest in the topic itself, or in supporting research generally (Saleh and 

Bista, 2017).  

Crucially, while a survey may be able to indicate the mental health and wellbeing of the 

engineering student population, it is less able to evaluate at depth (Choy, 2014) the contributing 

factors to the state of mental health and wellbeing. By including open text questions it was 

anticipated that additional depth through narrative from respondents would be achieved 

(Wijngaards, Burger and van Exel, 2019). Combining the survey questions with a qualitative 

interview phase will provide a range of rich data sets to answer the research questions.  

Response rates for online surveys can also be a significant challenge (Nayak and 

Narayan, 2019) and a survey response rate may indicate non-generalisable results (Wu, Zhao 

and Fils-Aime, 2022). Additionally, Non-response (Sturgis, 2015) is also an issue, where the 

people you want to hear from are not interested in completing the survey, skewing the results. 

Therefore every effort should be made to encourage a good response rate. These efforts are 

described in Section 3.5.6. 

Despite the weaknesses of online surveys as a research tool, they are an effective way to 

gather data from across the UK and therefore an appropriate method for the purposes of this 

research. 

  

3.5.5 Designing and Developing the Survey  

The electronic survey was developed, informed by the results and conclusions of existing 

publications and the scoping review. A survey provides a convenient method of collecting 

information from a sample of a population (Ponto, 2015).   Linton, Dieppe and Medina-Lara 

(2015) collated information on 99 self-report tools that assessed wellness or wellbeing. These 

tools included those primarily aimed at establishing risk of mental disorders and the paper itself 

provided a comprehensive overview of the landscape of available self-report tools that would 

be potentially useful for this research.   Ultimately, a series of demographic questions were 

combined with the Warwick Edinburgh Wellbeing Scale and self-report questions on mental 

health issues.    

The survey for this phase of the research was designed to establish the mental wellbeing 

of engineering students in the UK, and to identify mental health problems, help-seeking 
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behaviours, and wellbeing activities. The researcher developed a series of demographic 

questions to collect data on the stage, discipline, age, and gender of the student.    

The development of the survey was informed by existing literature.  

Approval was given by Warwick University to use the Warwick Edinburgh Mental Wellbeing 

Scale - WEMWBS-14 (Tennant et al 2007, Warwick Medical School, 2022) embedded in the 

survey (JISC Online Surveys).  

  A pilot of the survey was carried out with 2 recent engineering graduates independent to 

the study who provided feedback resulting in minor adjustments to the flow of questions and 

correction of one of the “Select all that apply” questions. Following successful approval (SRRG 

Ref: SHS 18-14, Appendix 4) by the School Research Review Group (SRRG) of the School of 

Health Sciences, Robert Gordon University, the survey was released through JISC Online 

Surveys, the university’s approved and GDPR compliant survey tool.   

The final survey can be found in Appendix 5.   

   

3.5.6 Distribution and Promotion of Survey   

An invitation to share the survey was sent to the 162 institutions delivering engineering 

degrees in the UK. The email was also sent to PSRBs, and societies that support engineering 

students undertaking a Further or Higher Education degree in the UK. Twenty-seven 

institutions including eight PSRBs responded agreeing to disseminate an invitation to the 

survey with hyperlink included via email to their students/members.    

Support from the Royal Academy of Engineering, The Engineering Professors’ Council and 

the Engineering Education Research Network was requested and provided to promote the 

survey. These institutions have active links with engineering students and the additional 

promotion through websites and networks was sought in order to encourage participation from 

students.   

The research project was also highlighted on the Push website, a resource for students and 

outreach groups. The Engineering Professor’s Council hosted a guest blog (Tait, 2019) on 

their website to promote the survey (Appendix 6). Two news articles were published, one in a 

local newspaper (Appendix 7) and one in The Engineer, a monthly magazine and website 

based in the UK (Appendix 8). The story was picked up by other news outlets, for example 

Grampian Chamber of Commerce (Appendix 9) and a recruitment website (Appendix 10). 

Finally, a radio interview was broadcast about the survey and research project on Original 106 

FM. The positive response and support from different areas of the engineering discipline 

highlighted the need and welcome for the research by the engineering community.  Data 
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collection for the survey was carried out from 29th November 2019 to 20th January 2020. A 

reminder was sent twice, two weeks apart, to encourage responses.    

  

3.5.7 Analysis of Results   

A variety of data was collected through the survey. All data was extracted from the JISC 

survey website and stored on the University’s secure drive. The data was analysed after 

cleaning, through descriptive and inferential statistical analysis including the Kolmogorov–

Smirnov Test for normality (Mishra et al, 2019a), the Student T-Test (Mishra et al, 2019b) for 

statistical significance, Cohen’s d (Lakens, 2013, Dey and Mulekar, 2018) to examine effect 

size, and The Warwick Edinburgh Mental Wellbeing Scale User Guide (Warwick Medical 

School, 2021b). Tests were calculated using Social Science Statistics Calculators (Stangroom, 

2023) and Microsoft Excel. Comparison of Warwick Edinburgh Mental Wellbeing Scale scores 

would be carried out using available national data for the UK and for university students in the 

UK if available. Conceptual summative content analysis  (Hsieh and Shannon, 2005) was 

carried out on the open text questions.  

  

3.6 Methods Phase Two: Semi-Structured Interviews  

3.6.1 Overview  

This section outlines the interview design, participant recruitment, selection, interview 

process, data management, and analysis including justification for the choice of method 

adopted. Phase 2 aimed to explore the experiences of engineering students in higher 

education, relating to mental health and wellbeing. A semi-structured interview guide was 

developed and piloted prior to recruitment of participants. Changes following the pilot related 

to flow of questions and gentler lead-in to mental health questions. Interviews were carried out 

online via Teams and Zoom, and by telephone dependent on participant preference. 

 Participants from the researcher’s institution were interviewed by one of the researcher’s 

supervisors for the comfort of the participants and to reduce the likelihood of the participant 

and researcher knowing one another.  Further information on interview design can be found in 

3.6.2. A grant was awarded by the Energy Institute to fund the secure GDP compliant external 

transcription of interview audio. Interviews were transcribed using intelligent verbatim 

transcription which is essentially a cleaned up transcript to exclude sounds such as sighs or 

“um’s”, (McMullin, 2021), prior to analysis. Data description, and content and framework 

analysis were applied to the data (Nowell et al, 2017, Gale et al, 2013, Ritchie et al 2014, 

Braun and Clarke, 2022). More information about Framework Analysis can be found in Section 

3.6.4. 
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3.6.2 Interview Design  

The aim of Phase Two was to explore mental health and wellbeing, help-seeking behaviours 

and wellbeing-seeking behaviours, but the structure and actual questions were not agreed until 

the survey responses had been reviewed. Following discussion with the supervisory team, a 

semi-structured interview approach was agreed as it was considered to be the most 

appropriate approach in providing the opportunity for collection of both comparable qualitative 

data and also for open ended questions which may uncover unanticipated information 

(QUALRES, 2018). 

Early mock interviews (n=4) using questions designed during an internal staff training 

workshop in qualitative interviewing and thematic analysis were conducted. Feedback from 

these mock interviews and from conducting unstructured telephone interviews with 

engineering graduates (n=7)  informed design considerations along with guidance from 

Qualitative Research Practice: A Guide for Social Science Students and Researchers (Ritchie 

et al, 2014) and from Creswell, 2014. Alternative approaches were considered, e.g., potentially 

the inclusion of vignette cards to support participants should talking about their own mental 

health become distressing (Edwards and Holland, 2013).  Vignette cards, where a scenario is 

described, and some questions asked may have provided a useful approach and their use was 

considered as there was a concern that engineering students may find it difficult to discuss 

mental health and wellbeing directly. However early pilot interviews with engineering students 

suggested this would not be an issue and so vignettes were not included in the research 

design.    

The interview guide covered some demographic queries (subject, year of study), attitudes 

to mental health and wellbeing, exploration of the students’ mental health and wellbeing, ways 

to keep well, and their experience of being an engineering student in relation to mental health 

and wellbeing.   There were four sections of the interview:   

  

• Demographic information;  

• The course they are studying;   

• Their mental health and wellbeing;   

• The engineering profession and mental health and wellbeing.  

  

Interview participants also had the opportunity to ask questions or comment if they felt the 

interview had not covered something they wished to convey.  
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Finally, the interview was piloted with a final year engineering student. Following feedback 

from the student relating to structure and flow, the interview guide was updated and approved 

by the School of Health Sciences Research Ethics Committee. A copy of the interview guide 

is in Appendix 11. Invitations were sent to volunteers from the survey in phase one along with 

an information sheet explaining the reasons for the interviews. Invited participants were 

required to provide consent to be interviewed and training on informed consent was completed 

by the primary researcher.    

 

   

3.6.3 Strengths and Limitations of Semi Structured Interviews    

A semi-structured interview is a common research instrument, particularly in the social 

sciences (Ruslin et al, 2022). It sits between the structured and the unstructured interview 

(Jennings, 2005) in that it combines structured and unstructured questions (Wilson, 2014). The 

semi-structured method supports the researcher in quantifying elements of the transcript if 

desired and also provides an early framework from which to begin a thematic analysis.  A major 

strength of an interview approach is that participants respond in their own words and describe 

their experiences. While quantitative data is very helpful, perceptions of mental health and 

wellbeing can’t be explored as richly as in an interview. 

All research instruments have strengths and weaknesses, and interviews are no 

different. Interviews are time consuming and if carried out in person can impact the participant 

group if only those who are able to attend are interviewed. E-interview, or use of the internet 

to carry out interviews is an option that may be more convenient for participants (Hanna, 2012) 

and post-COVID-19 is now common practice (Sah, Singh and Sah, 2020, Oliffe et al, 2021). 

Between the end of the survey (20th January 2020) and the start of the interviews (16th 

June  2020) the COVID-19 pandemic led to the UK-wide lockdown which persisted for several 

months (23rd March-29th May 2020). The rapid normalisation of web-based videoconferencing 

(Oliffe et al, 2021) led to shifting planned interviews from a blend of in-person and telephone 

interviews to primarily video-conferencing based interviews using Microsoft Teams (St. 

George’s, 2023), and Zoom (Archibald et al, 2019)  with some on the telephone at the 

participants’ request. While the lockdown and pandemic clearly impacted on student 

experience and was discussed in some of the interviews, the participants were asked to 

consider questions more generally and try not to focus entirely on their perceived impact from 

the pandemic. Anecdotally, the researcher felt that the move to videoconferencing may have 

enhanced the interview experience for her and the participants as it added an ability to visually 

connect in the interview. 
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Another drawback of interviews is that they rely on the participants view or recollection 

(Green and Thorogood, 2014) which is by nature subjective and not generalisable. Participants 

themselves may also be impacted by the interview topic and sharing personal experiences. In 

order to mitigate for potential distress of the participant, supporting materials and signposting 

was made available and also the researcher had been trained in mental health first aid. 

Additionally, and time was allocated between interviews to allow the interviewer to debrief with 

researchers and for recovery if the interview was found to be challenging.  Mitigation is further 

discussed in Section 3.7.2.  

 

3.6.4 Data Analysis  

A pragmatic approach to analysis of the interview data was taken, in the form of an inductive 

Framework Analysis.   “Framework analysis is most commonly used for the thematic analysis 

of semi structured interview transcripts.” (Gale et al. 2013 pp.2).   The initial intention was to 

carry out reflexive thematic analysis, supported by NVivo, on the qualitative dataset.   

Thematic analysis involves identifying patterns in qualitative data (Braun and Clarke, 2006). 

It is informed by interpretivism and was the initial primary analysis choice for the researcher. 

However, over time, and with the publication of Thematic Analysis by Braun and Clarke (2022) 

the reflexive thematic analysis approach has evolved away from a straightforward tool for 

analysis (arguably it was never straightforward, rather misinterpreted and misused by 

researchers (Braun and Clarke, 2022)) to something very reflexive, positioning the researcher 

heavily within the dataset. The purpose of this research was to primarily give voice to the 

participants and, while interpretation and drawing out of themes is necessary, there were key 

areas already identified that provided an existing shape to the dataset. After discussion with 

the supervisory team, it was decided to adjust the method of analysis to Framework Analysis 

which more appropriately supports this aim. 

 

What is Framework Analysis?  

Framework Analysis is a structured method of analysing qualitative data through a 

sequence of coding, indexing and charting.  The following steps are recommended (Ritchie 

and Spencer 1994, Srivastava and Thomson, 2009, Ritchie et al 2014, Braun and Clarke, 

2022).  

1. Familiarization; 

2. Constructing the initial framework; 

3. Indexing; 

4. Reviewing Data Extracts; 
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5. Data Summary and Display; 

6. Abstraction and Interpretation. 

  

Framework analysis is flexible and well suited to data generated from semi-structured 

interviews as there is already the beginnings of a framework in the form of the questions in the 

interview guide. The Framework approach was initially rejected as there appeared to be little 

room for emergent data to be captured. It was also asserted that Framework Analysis is 

recommended for experienced researchers so was not initially considered appropriate. 

However, Ritchie et al (2014) published a guide which allowed for unanticipated themes to be 

reflexively incorporated into a framework, and the part-time programme allowed for a greater 

period of time for the researcher to become more confident in analysis techniques. Given the 

interviews were semi-structured and the questions had been informed by the analysis of the 

survey data there were specific areas of interest for the research. Moving to an inductive 

Framework Analysis meant that these key areas were covered but also new areas were able 

to be brought forward for discussion.   

  

Strengths and Weaknesses of Framework Analysis  

Gale et al (2013) describes many benefits and attractive features of Framework analysis 

but also outlines some drawbacks to be aware of. One particularly relevant drawback of 

Framework Analysis in this context is the potential to treat qualitative data quantitatively (Gale 

et al, 2013). This is largely due to the way data is captured in the framework. In this research, 

this has been mitigated by the researcher engaging in training and working with supervisors to 

ensure analysis remains qualitative.  

Additionally, the researcher has used the guiding work of Ritchie et al (2014) to ensure a 

robust analysis process. As with other qualitative analysis methods, Framework Analysis is 

time-consuming (Gale et al, 2013) and it is important that researchers have training. 

Fortunately, during the initial approach of reflexive thematic analysis the researcher had 

become comfortable with coding, thinking reflexively, and interpretation. Gale et al 

recommends an experienced qualitative researcher to lead Framework Analysis, an assertion 

that Hackett and Strickland (2018) agree with. However, with support from the researcher’s 

supervisory team it was agreed to proceed with Framework Analysis as the preferred method.  

 

3.7 Ethical Considerations 

An application was made to the School Research Review Group (SRRG) of the School of 

Health Sciences, Robert Gordon University following the PhD transfer process. The application 
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included information sheets, consent forms, data collection protocols and forms, recruitment 

materials, research tools, interview guides, and letters of support from Professional and 

Statutory Regulatory Bodies (PSRBs).  As the researcher comes from a non-healthcare 

academic background, she attended training courses offered by NHS Scotland including 

“Good Research Practice for Health Care Research” and “Informed Consent” to support the 

research and ensure work was ethical and robust.  

Informed consent was obtained for both phases of the research. Informed consent is a term 

that means that participants in the research have been given enough appropriate information 

about the research project (UKRI, 2023), for example, what is planned for the data that is 

collected, information about the project, what happens to data after the research is concluded. 

This is in order for participants to make an informed choice about whether or not they wish to 

participate. For the survey, and information sheet accompanied the email invitation and the 

first page of the online survey repeated this information for convenience. In order to recruit for 

Phase Two, survey participants were invited to leave a contact email but were able to complete 

the survey without divulging contact information. 

Quantitative and qualitative data were collated from the survey through JISC Online Survey 

tools for Phase One of the research. Data required secure storage, including password 

protection, which was provided by Robert Gordon University in a secure Research Drive. UK 

data protection laws were adhered to along with institution requirements.  

 

3.7.2 Phase Two 

As with all research it is important to consider the ethical implications for data collection. 

The interview method is not exempt from this and for the purposes of this research there are 

a number of ethical considerations.  It may be that having a conversation about mental health 

results in further thoughts about mental health and has the potential to be distressing for some 

participants. To mitigate this, the information sheet included guidance about selecting a 

comfortable space for the telephone interview and as it was anticipated that the majority of 

interviews were to be carried out by phone, signposting to appropriate sources of support was 

included in an information sheet which was issued to participants prior to their interview.    

While the primary researcher is ASIST certificated (Applied Suicide Intervention Skills 

Trained) and is trained in mental health first aid, the information sheet included contact details 

of support that could be accessed and also the researcher’s principal supervisor in case a 

participant felt distressed or wished to talk with someone else following the interview. It was 

anticipated that students from the researcher’s own university would prefer an independent 

interviewer as the researcher may have had direct teaching contact. This would avoid risk of 
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coercion or bias relating to the researcher being a senior academic in their School. Fear of 

judgement and reprisal has been reported in the engineering student population relating to 

discussing mental health and wellbeing (Sandhu, Arora, and Brasch 2021, Wright, 2021, 

Sanchez-Pena, 2021, Conceicao, 2022, Jensen, 2023, Wright et al, 2023). With that in mind, 

one of the supervisory team from another School in the university conducted the interviews of 

participants from the researcher’s institution. Finally, but crucially, the final questions focussed 

on positive health and wellbeing behaviours.  

 

3.7.3 Data Management  

Data from Phase One and Two was stored on a secure drive of the university in compliance 

with institution guidelines. The JISC online survey tools include assigning of a unique number 

and the contact details of any participant who left contact details were removed prior to 

analysis. For Phase Two, participants were allocated a unique identifying number before 

recordings were anonymised. Interviews were then independently and intelligently transcribed 

by an outsourced transcription service approved by the university. Transcription was funded 

by the Energy Institute in support of mental health and wellbeing in engineers. Transcriptions 

were received via a secure link and stored on the secure research drive before uploading to 

NVivo for analysis. The NVivo file was also stored on the secure research drive. During 

analysis, anonymised data was transferred to Excel for tabulation and to develop the themed 

frameworks for presentation in the thesis. This file was also stored on the university secure 

drive. 

 

3.8 Phase Integration  

  Once the findings for both phases had been presented, they were combined to form an 

integrated discussion in line with the methodology. Juxtaposed results are presented in table 

form accompanied by narrative discussion. This is with a view to beginning to draw the work 

to a close, highlighting overall findings and gaps and considering limitations of the research as 

a whole.  

  

3.9 Chapter Summary  

This chapter introduced and discussed the research philosophy and rationale for the mixed 

methodology research design. It explored the grounding of pragmatism and the salutogenic 

lens through which the researcher is viewing this work. The overarching research design was 

described, with high level information about each phase including rationale for the selected 
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method and an appraisal of the strengths and weaknesses of the research instruments and 

approaches. Ethical considerations were explored and an overview of mitigations put in place. 

Finally a description of how the two phases would be integrated was provided. In the next two 

chapters Phase One and Phase Two are described, with each method and process articulated 

in detail prior to the presentation of findings.  

  

  

 



 

 

94 

 

Chapter 4: Phase One 

4.1 Overview 

This chapter reports on Phase One of the research which was to explore the research 

questions by a web-based survey. A description of the participant characteristics is provided 

and the results of the survey are presented and discussed. Following this there is a discussion 

of the results including limitations of the work. Finally recommendations for Phase Two are 

outlined. 

 

4.2 Introduction to Phase One 

The purpose of phase one was to establish a measure of the mental health and wellbeing 

of engineering students in the UK, and to identify mental health problems, help-seeking 

behaviours, and wellbeing activities. The researcher developed a series of demographic 

questions to collect data on the stage, discipline, age, and gender of the student. The methods 

are described in detail in the previous chapter (3.5). Data collection for the survey was carried 

out from 29th November 2019 to 20th January 2020. A reminder was sent by email twice two 

weeks apart to encourage responses.  

 The data was collected via the JISC online survey tool. Data from the survey was extracted 

as a Microsoft excel spreadsheet and stored on a GDPR secure University research drive for 

cleaning and arranging for analysis. Following the data cleaning, information on engineering 

sub-discipline, age, gender, year of course, type of course, health and wellbeing scores and 

related activities were analysed. Descriptive analysis of results was conducted, and for the 

WEMWBS-14 data, inferential analysis was undertaken to determine the mean scores of 

participants and to compare these to the general population scores, the general student 

population, between genders, disciplines, and stages. Effect size was calculated using 

Cohen’s d (Lakens, 2013, Dey and Mulekar, 2018). Responses to open questions were 

categorised and summarised, and a content analysis of open text responses to mental health 

conditions and wellbeing behaviours was conducted. The survey results informed the inclusion 

and exclusion criteria for participant recruitment in the qualitative interviewing phase and 

supported the development of lines of questioning for the topic guide.  There were 417 

respondents to the survey. The estimated sample size based on universities agreeing to take 

part was 32,955 engineering students. From this estimated sample size the response rate of 

1.3% was calculated. The estimated sample size was calculated by extracting population data 

from HESA on the relevant universities (HESA, 2023). While this response rate is very low, it 

is unlikely all engineering students were contacted by the university gatekeeper and it is also  
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perhaps unsurprising that there is a low response rate given the reported low rates of 

helpseeking in this population. 

 

4.2 Description of Participant Characteristics  

Participant characteristics and related PSRB information can be found in Tables 12 and 13. 

 Table 12 Participant Characteristics. 

Characteristic Male Female Non Binary/Prefer 
not to say 

All 

Gender  273 137 7 417 

Mean age and range 22 (16-71) 21 (16-34) 20 (18-23) 22 (16-71) 

Mean Age Standard Dev. 5.35 3.13 1.69 5.34 

Fulltime 260 134 8 402 

Part time 3 3  6 

Other (Graduate Apprentice, Online) 9   9 

Engineering Discipline 

General Engineering 28 17  45 

Civil Engineering 30 20  50 

Mechanical Engineering 104 38 1 143 

Aeronautical Engineering 7 4  11 

Electrical & Electronic Engineering 63 16 6 85 

Production Engineering 2 4  6 

Chemical Engineering 6 8  14 

Other Engineering 32 30 1 63 

Type of Award 

HNC/HND 11 4  15 

BSc 5 1  6 

BEng  104 42 6 152 

MEng 121 66 2 189 

MSc 10 8  18 

MSc/MRes/PhD/EngD/Other 21 9  30 

Academic Stage 

1st Year College 15 2  17 

2nd Year College 3 2  5 

3rd Year College 1   1 

1st Year UG University 52 31 3 86 

2nd Year UG University 47 20 1 68 

3rd Year UG University 55 25 3 83 

4th Year UG University 56 22  78 

5th Year UG University 17 15 1 33 

1st Year Postgraduate 13 8  21 

2nd Year Postgraduate 2 4  6 

Pre-Transfer PhD/Eng D 3 2  5 

Post Transfer PhD/EngD 3 1  4 

Other 5 5  10 
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Table 13 Professional Body Accreditation. 

Professional Body Accreditation Male Female Non 
Binary/Prefer 

not to say 

All 

No 12 8 1 21 

Don’t know 74 44 2 120 

CIHT (Chartered Institution of Highways 
and Transportation) 

 1  1 

Energy Institute 2 2  4 

IOM3 (Institute of Materials, Minerals and 
Mining) 

 2  2 

Institute of Water  1  1 

IChemE (Institution of Chemical 
Engineers) 

4 5  9 

ICE(Institution of Civil Engineers) 24 15  39 

IET (Institution of Engineering and 
Technology) 

53 16 4 73 

Institution of Engineering Designers  1  1 

IMEchE (Institution of Mechanical 
Engineers) 

93 37 1 131 

InstRE (Institution of Structural 
Engineers) 

4 1  5 

RAeS Royal Aeronautical Society 3 2  5 

(RINA) Royal Institution of Naval 
Architects 

1 1  2 

 

Most students were full-time (96.6%, n=403), undergraduate (85%, n=354) engineering 

students.   Table 12 shows the respondents’ course types according to the Higher Education 

Statistics Agency (HESA) codes for engineering subjects (HESA, 2021). The Professional 

Body accrediting the respondents’ courses varied but most students (31.6%, n=131) 

were registered on courses accredited by the Institution of Mechanical Engineers (IMechE) 

(Table 13). Figure 15 shows the age of the respondents by self-described gender. The majority 

of respondents were in the age 18-25 range. 
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Figure 15. Age Range of Survey Respondents by Gender. 

 

4.3 The Mental Wellbeing of Engineering Students in the UK  

Of the 417 respondents, 414 students (135 female, 271 male, 6 non-binary and 2 prefer not 

to say) completed the WEMWBS (Figure 20).    The spread of overall WEMWBS results shows 

a left skew towards poorer mental wellbeing using the guides set out by Warwick Medical 

School (Warwick, 2021). The WEMWBS Scores were tested for normality of distribution (Awati, 

2022) using the Kolmogorov-Smirnov test (Mishra, Pandey and Singh et al, 2019). Results of 

this test showed a non-significant difference from normal distribution (D=0.5, p=0.24). The 

Kolmogorov -Smirnov tests intended for large sample sizes (>50 and therefore appropriate for 

the data set). As the difference was indicated to be non-significant, the scores were treated as 

normally distributed and Student-T tests (Mishra, Singh and Pandey, 2019) were performed. 

The range of wellbeing scores was 20-69 (male 21-69, female 20-64, and non-binary 25-

39). The overall mean WEMWBS score for all 414 respondents was 41.3 (SD 9.3). This mean 

is within the accepted thresholds for possible clinical depression (41-44) (Warwick, 2021).  

Nearly half - 48.8% - (n=202) meeting the threshold for probable depression (<41). The 

recommended threshold for high mental wellbeing is 60. Of the 414 respondents, 3.62% (5 

women, 10 men) scored 60 or above.   Figure 16 depicts the results from the survey with 

establised thresholds overlain (Warwick, 2021). Blue denotes the range for probable 

depression, grey denotes the range for possible depression and green denotes the range for  

high mental wellbeing. Current literature doesn’t offer a definition for the range between 44-59 

but the national mean scores all fall into this category. 
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Figure 16. Engineering Students' WEMWBS Scores. 

 

4.3.1 Comparison of WEMWBS Scores by Gender  

Female respondents reported statistically significantly (p < .024, CI 95% [0.24, 4.08]) poorer 

mental wellbeing (39.97, SD 9.68) than their male counterparts (42.14, SD 9.08) in a two-tailed 

test (Glen, 2023). However, the Cohen’s d between the two means was calculated to be 0.23 

which indicates a small effect size. 

The number of non-binary students in the sample was small (6) and so inferential statistics 

were not carried out. However, it should be noted that non-binary students reported extremely 

poor wellbeing and would warrant further investigation with greater numbers.  

Figure 17 shows the range of WEMWBS results split into male and female.  
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Figure 17. Male and Female Engineering Students’ Wellbeing Scores. 

 

4.3.2 Engineering Students Compared to the UK General Population   

Mental Health and Wellbeing are measured at a national level in the UK general population 

for each home country. This means that there is no recent overall UK population norm available 

for WEMWBS and therefore it was not possible to compare the survey scores directly to the 

UK population as a whole. Instead, the data was compared against available national data 

from Scotland (Scottish Government Health Survey, 2020), England, (Health Survey England, 

2016) and Wales (National Survey for Wales, 2019). There was no WEMWBS data available 

for Northern Ireland at the time of data analysis for this project.  

For Scotland, the national general population mean was 49.8 (Scottish Health Survey, 

2019). Most respondents (98%, n=406) in the Phase One survey were aged between 16-25, 

and the national WEBWMS mean in Scotland for the same age group scored 49.3 (Scottish 

Health Survey, 2019). The difference between the engineering student respondents and 

the overall population were tested for statistical significance using an unpaired T-test (Bobbitt, 

2021) and for effect size by calculating Cohen’s d. Both the overall population mean, and the 

population mean for the age range 16-24 (England and Wales) and 16-25 (Scotland) were 

tested and the results presented in Tables 15-17. 

More recently there was an additional National Health Survey in 2020, however this data 

has not been utilised for comparison because of the potential for the Covid-19 lockdown to be 

a confounding factor, given the data from the engineering student survey was gathered in 2019 

pre-pandemic. However, for information, the national mean for ages 16-44 in August-

September 2020 was 51.9 (Scottish Health Survey, 2020). This shows an even greater 

difference between the general population and engineering students. Due to lack of supporting 
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data in the Scottish Health Survey (2020)  i.e., mean, number of responses, standard deviation, 

it was not possible to carry out statistical significance tests using the 2020 National Health 

Survey Data.  

In England, the national mean for the general population aged 16-24 in 2016 was 51 for 

women and 52.4 for men (Health Survey England, 2016). Both figures were statistically 

significantly higher than the engineering student population in this study with p-values <0.001 

and a Cohen’s d of 1.08.  In Wales, the national mean for WEMWBS is 50.6 for people aged 

16-24 (National Survey for Wales, 2019). Again, both figures were statistically significantly 

higher than the engineering student population in this study with p-values <0.001 and a 

Cohen’s d of 0.86. Table 14 presents the information for the three home nations.  

 

Table 14. WEMWBS Scores for Scotland, England, and Wales Combined. 

Source of WEMWBS Mean Score Mean N S.D C.I. (95%) 

Scottish Population (All data)  49.8 4,251 9.1 49.53, 50.07 

Wales Population (All data)  51.35 9,755 9.43 51.16, 51.53 

England Population 2015(All data)  51.6 7,048 10.07 51.37, 51.83 

Scotland, Wales, and England Population Pooled  51.12 21,054 9.54 50.99, 51.24 

Engineering Student Survey (All data)  41.28 414 9.31 40.38, 42.17 

Scottish Population (Age 16-25)  49.3 532 9.3 48.51, 50.09 

Engineering Student Survey (Age 16-25)  41.27 406 9.33 40.36, 42.18 

Wales Population (Age 16-24)  50.61 587 9.65 49.83, 51.39 

England Population (Age 16-24)  50.9 620 8.47 50.23, 51.56 

Engineering Student Survey (Age 16-24)  41.28 346 9.4 40.29, 42.27 

*For Tables 14-16 all comparisons are statistically significant with two tailed p values at <0.001.
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Table 15. National Comparison – Scotland. 

Source of 

WEMWBS Mean 

Score 

Scottish 

Population 

(All data) 

Engineering 

Student Survey 

(All data) 

Scottish 

Population (Age 

16-25) 

Engineering Student 

Survey (Age 16-25) 

Mean  49.8 41.28 49.3 41.27 

N  4251 414 532 406 

SD  9.1 9.31 9.3 9.33 

Difference between 

means (CI 95%) 

[7.5996, 9.4404] [6.8256, 9.2344] 

Cohen’s d 0.93 0.86 

 

Table 16. National Comparison – Wales. 

Source of 

WEMWBS Mean 

Score 

Wales 

Population  

(All data)  

Engineering 

Student Survey (All 

data)  

Wales Population 

(Age 16-24)  

Engineering Student 

Survey (Age 16-24)  

Mean  51.35 41.28 50.61 41.28 

N  9755 414 587 346 

SD  9.43 9.31 9.65 9.4 

Difference between 

means (CI 95%) 
[9.1429,10.9971] [8.0586, 10.6014] 

Cohen’s d 1.08 0.98 

 

Table 17. National Comparison  - England. 

Source of 

WEMWBS Mean 

Score 

England 

Population 2015 

(All data)  

Engineering 

Student Survey 

(All data)  

England  

Population (Age 

16-24)  

Engineering Student 

Survey (Age 16-24)  

Mean  51.6 41.28 50.9 41.28 

N  7048 414 620 346 

SD  10.07 9.31 8.47 9.4 

Difference 

between means 

(CI 95%) 

[9.3258, 11.3142] [8.4593, 10.7807] 

Cohen’s d 1.07 1.08 

*SD = Standard Deviation  

CI = Confidence Interval  
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4.3.3 Engineering Mental Wellbeing Compared to the Student Population  

An additional literature search was carried out to identify comparable data relating to student 

mental wellbeing. Two main sources were identified for comparison purposes Davoren et al 

(2013) and Alterline Being Well, Doing Well (2019). Davoren et al (2013) carried out a survey 

of students in their university based in Ireland and reported WEMWBS data. These students 

were primarily UG students from several disciplines including engineering. The sample size 

was 2044 and this enabled a comparison with the current survey data using the same methods 

as with the comparison with national data. Engineering students in the current survey reported 

statistically significantly poorer mental wellbeing than that of the Davoren et al respondents. It 

should be noted that the Davoren study is now several years old, and it is likely that factors 

may have changed in the intervening years. The data from Davoren and the Engineering 

Student Survey are presented in Table 18.  

  

Table 18. Comparison of Engineering Students and General Student Population. 

  Engineering Student Survey 

WEMWBS  

Davoren et al (2013) 

WEMWBS  

Cohen’s d   

Male   42.14 (SD* 9.084) 50.2 (SD 8.4) 0.92 p>0.001 

Female   39.98 (SD 9.679) 49.3 (SD 8.4) 1.03 p>0.001 

*SD = Standard Deviation  

 

Alterline  

Being Well, Doing Well (Alterline, 2019) was a report based on a large survey of university 

students across the UK. There were 12,731 respondents from 14 universities, with primarily 

undergraduate students responding. As the WEMWBS data from the Alterline survey was 

reported in percentages rather than as mean scores it was not possible to carry out the same 

inferential analysis as with the national general population data. The data was requested but 

there was no response. It was possible however to reconfigure the survey data to compare 

responses by calculating the percentages of responses for each question.  Table 17 presents 

the data extracted from the Alterline 2019 survey and the results of the current survey. 

Comparing the individual Likert WEMWBS statements with the data from the results from 

the engineering student survey shows some differences in scoring. In four of the WEMWBS 

statements (highlighted in Table 19), the Engineering Student Survey showed a lower 

percentage of respondents selecting “Often” or “All of the Time”. 
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Table 19. Comparison of Data Between Engineering Students and Student Respondents from 
the Alterline Survey 2019. 

WEMWBS Statement  
Data  

Source  

Rarely/None of 

the Time (%)  

Some of the 

time (%)  

Often/All of 

the time (%)  

  
I've been feeling 
optimistic about the 
future  

Engineering Student 

Survey  
23.6 39.2 37.2 

Alterline  22 39 39 

  
I've been feeling useful  

Engineering Student 34.8 38.4 26.8 

Alterline  27 39 34 

  
I've been feeling 
relaxed  

Engineering Student 

Survey  
62.2 23.1 14.7 

Alterline  31 38 24 

I've been feeling 
interested in other 
people  

Engineering Student 

Survey  
25.5 35.8 38.7 

Alterline  19 35 45 

  
I've had energy to 
spare  

Engineering Student 

Survey  
51.3 28.4 20.3 

Alterline  49 31 21 

  
I've been dealing with 
problems well  

Engineering Student 

Survey  
34.1 38.7 27.2 

Alterline  26 40 35 

  
I've been thinking 
clearly  

Engineering Student 

Survey  
29.4 38.8 31.8 

Alterline  24 39 37 

  
I've been feeling good 
about myself  

Engineering Student 

Survey  
42 33.5 24.6 

Alterline  34 36 30 

  
I've been feeling close 
to other people  

Engineering Student 

Survey  
35.6 32.2 32.2 

Alterline  25 35 41 

  
I've been feeling 
confident  

Engineering Student 

Survey  
39 37.8 23.1 

Alterline  33 37 31 

I've been able to make 
up my own mind about 
things  

Engineering Student 

Survey  
19.5 27.6 52.8 

Alterline  16 30 54 
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I've been feeling loved  

Engineering Student 

Survey  
25.6 30.1 44.4 

Alterline  18 31 51 

 I've been interested in 
new things  

Engineering Student 

Survey  
27.7 30.8 41.6 

Alterline  24 32 45 

 I've been feeling 
cheerful  

Engineering Student 

Survey  
36 38.5 25.4 

Alterline  18 40 38 

 

 One statement, I’ve been feeling relaxed, showed both data sets having negative 

responses, however the Engineering Student Survey responses showed a much higher 

percentage of negative responses (62.2%) compared with the Alterline responses (31%).  

 

4.3.4 Comparison of WEMWBS Mean Scores by Academic Stage and Gender  

At academic stage level the mean scores of respondents showed that apart from Stage 3, 

female students reported poorer mental wellbeing than their male counterparts. This was 

particularly noticeable in years or Stages 2 and  4, Student T-Tests (Mishra et al, 

2019b) between male and female students, at each stage were calculated (Table 20).   

No statistically significant differences were found between male and female WEMWBS 

mean scores at any stage at p<.05. (Stage 1: P= .081, Stage 2: P=.053, Stage 3: P = .311, 

Stage 4 P = .094, Stage 5: P =.895, Postgraduate: P = 0.349)). Respondents who selected 

non-binary as their gender were not included in this comparison due to small sample size 

(n=6).  

Table 20. WEMWBS Mean by Stage and Gender. 

Stage   1st 2nd 3rd 4th 5th 

Mean   

* significant difference to 1st year.  

43.7 39.5* 39.6* 40* 40.6 

Gender   M F M F 
 

M F 
 

M F M F 

Mean   45.5 41.8 41 36.2 
 

39 40.7 
 

41 37 41 40.6 
 

n (345)   51 30 47 18 55 25 
 

56 22 17 15 
 

  

The mean WEMWBS scores for all stages represented in the survey data are all below the 

notional threshold for possible depression with 3 stages (2nd, 3rd, and 4th) meeting the threshold 

for probable depression (<41). The difference in WEMWBS means between stage 1 and 
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stages  2, 3, and 4 were found to be statistically significant (P= .006, .005 and .012 

respectively). However, a statistically significant difference was not found between stages 1 

and 5.(P=.117). This means that students in Stages 2, 3, and 4 had significantly poorer mental 

wellbeing than students in Stage 1.  

  

4.3.5 Sub disciplinary Differences in Mental Wellbeing   

Electrical and Electronic engineering students reported the poorest mental wellbeing in the 

survey, with Aeronautical students reporting the best mental wellbeing with the highest mean 

at 46.27. All scores were below the UK national population norms. Table 21 shows the 

WEMWBS means by discipline as outlined by HESA category. It should be noted that some 

subdisciplines represented in the data are small samples and further data is required before 

any meaningful conclusions can be drawn.  

  

Table 21. WEMWBS Means by Subdiscipline. 

Subdiscipline WEMWBS Mean   Standard Deviation N Respondents 

Aeronautical 46.27 11.37 11 

Architectural 42.67 13.47 6 

Chemical 41.14 9.16 14 

Civil 43.51 9.14 51 

Electrical and Electronic 40.14 8.86 88 

General 40.75 7.78 44 

Mechanical 40.94 9.4 143 

Motorsport 44.5 11.03 4 

Other 40.69 9.55 45 

Production 42.5 12.76 8 

All Disciplines 41.28 9.31 414 

Scottish Mean (2019) 49.8 9.1 4251 

  

While the sample sizes for some of the disciplines were small, it was possible to carry out 

basic statistical analysis to compare the disciplines with each other. A Two-Tailed test for 

statistical significance was carried out to show the p-values of compared subdisciplines.   

There was a statistically significant difference between the means of both Aeronautical and 

Civil Engineering  and Electrical and Electronic Engineering at p<0.05: 

• p=.039 and Cohen’s d = 0.6 (medium effect size) between Aeronautical and Electrical 

and Electronic 

• p=.034, Cohen’s d = 0.37 (small effect size) between Civil and Electrical and 

Electronic).  
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There was no statistically significant difference between any other subdiscipline mean or 

between a subdiscipline mean and the total mean of the engineering student survey results.   

For the subdisciplines with larger sample sizes, a comparison of wellbeing means by gender 

was carried out. In the Electronic and Electrical discipline, the WEMWBS mean for female 

students was statistically significantly lower than the mean for male students (p =.037). In the 

Mechanical subdiscipline there was no statistically significant difference between male and 

female student mean scores.   

  

4.4 The Mental Health of Engineering Students in the UK 

Respondents were asked if they had ever been diagnosed with or treated for a mental health 

condition. Of the 417 who answered this question, 69%  (n=286) did not report a mental 

health condition,  28% (n=118) stated they had and 3% (n=13) selected “prefer not to say”.  

Female respondents reported having been treated or diagnosed for a mental health condition 

in greater numbers than male respondents (40.7% (55 of 135 female respondents) versus 

22.14% (60 of 271 male respondents) respectively). Figure 18 shows the breakdown of 

results for self-reported mental health conditions of the respondents. A comparison of the 

mean WEMWBS scores with self-reported mental health condition showed that there was a 

statistically significant (p<.00001) lower wellbeing score of those who reported having been 

diagnosed or treated for a mental health problem, compared to those who did not. The effect 

size of this difference was calculated to be d=0.52 which is considered to be a moderate 

effect size.  

 

Figure 18. Self-Reported Mental Health Condition by Gender. 
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When comparing the different engineering disciplines, the sample sizes for some are small 

and so proportions are more exaggerated. However, there is a difference between the reports 

of diagnosis and or treatment between the Electrical and Electronic discipline (34.09%, 30 of 

88) and the Mechanical discipline (26.9%, 39 of 145). This adds to and is supportive of  the 

lower mental health data reported for students of Electrical and Electronic engineering (Deziel, 

2013).  Figure 19 shows the breakdown of self-reported mental health problem by discipline. 

 

  

Figure 19. Self-Reported Mental Health Condition by Discipline. 

Respondents were asked to share details of their mental health condition. Of the 118 that 

reported having a mental health condition, depression was the most common (70.34%) anxiety 

(66.95%) and both depression and anxiety (34.75%). Table 22 shows the breakdown of self-

reported mental health problems.  

 

Table 22. Self-reported Mental Health Problems. 

MH Condition  
No. of 

Respondents 

% of those 

reporting a MH 

Condition  (n=118) 

% of all 

Respondents 

(n=417) 

Depression  83 70.34% 19.90% 

Anxiety Disorder  79 66.95% 18.94% 

Anxiety and Depression  41 34.75% 9.83% 

Multiple (more than 3 conditions)  17 14.41% 4.07% 

ADHD (Attention Deficit Hyperactivity Disorder)  6 5.08% 1.44% 
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OCD (Obsessive Compulsive Disorder)  5 4.24% 1.20% 

Bipolar Disorder  4 3.39% 0.96% 

Eating Disorder  4 3.39% 0.96% 

ASD (Autism Spectrum Disorder)  2 1.69% 0.48% 

BPD (Borderline Personality Disorder)  2 1.69% 0.48% 

PTSD (Post-traumatic Stress Disorder)  2 1.69% 0.48% 

Prefer not to say  5 5.08% 1.20% 

  

For 1st year university engineering students 19% (4 of 21) were diagnosed or treated for the 

first time during their first year of study with the remaining 17 having entered university with a 

pre-existing mental health condition, having completed this survey 5 months into their studies. 

Table 23 shows the number of respondents by stage and when they were first diagnosed or 

treated.  

In the later stages of study, 14.7% (10 of 68) of 2nd year engineering students, 18.1% (15 of 

83) of 3rd year students, 14.1% (11) of the 78 4th year students and 21.2% (7) of the 33 5th year 

students were treated or diagnosed during their time at university. Just under half of the 118 

respondents (49.15%) reported having been diagnosed or treated in the 24 months before the 

survey.   

 

Table 23. Self-reported time since diagnosis. 

How long ago were you first 

diagnosed/treated?  

0-3 

months 

4-6 

months 

7-12 

months 

13-24 

months 

2-5 

years 

> 5 

years Total 

1st year College  0 0 1 0 1 3 5 

2nd year College  0 0 1 1 1 1 4 

1st year UG  1 3 4 3 8 2 21 

2nd year UG  1 2 6 1 6 2 18 

3rd year UG  0 5 3 7 9 6 30 

4th year UG  3 1 2 5 5 4 20 

5th year UG  1 0 3 1 2 2 9 

1st year PG  1 0 0 1 0 1 3 

2nd year PG  0 0 0 0 3 0 3 

Pre-Transfer PhD/EngD  0 0 0 0 2 0 2 

Other  0 0 0 1 1 1 3 

Total  7 11 20 20 38 22 118 
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In relation to mental health management, 36.44% (n=43) respondents felt they managed 

their condition well or very well, but 27% (n=32) felt their condition was poorly or very poorly 

managed with the remaining 36.44% (n=43) unsure. 

Figure 20 shows a comparison of the respondents WEMWBS scores and their self-reported 

Mental Health. It is not possible to infer causality, but regardless of whether there was a mental 

health problem reported or not, 64% (75 of n= 118) of  those who had been diagnosed or 

treated for a mental health problem and 41% (115 of n=283) of those who had not, scored in 

the lowest WEMWBS range, indicating probable depression. Of those who scored in the 

highest range, there were no respondents who had reported being diagnosed or treated for a 

mental health problem.  

   

 

Figure 20. Comparison of Warwick Edinburgh Mental Wellbeing Scores with Self-Reported 
Mental Health Problem. 

 

4.5 Student Views on Reaching out to Engineering Staff   

Of respondents who reported a mental health condition, 10% (n=12) had shared this 

information with a lecturer. 76.2% (n=90) had shared with a friend, 75% (n=88) had spoken 

with their parents or guardian, 17% (n=20) reported they had shared their mental health 

condition to a personal tutor, and 10% (n=12) reported sharing this information with a course 
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administrator. A small proportion, 6.78% (n=8) had not shared their mental health condition 

with anyone. Over half of respondents (53.2%, n=222) stated they would not talk to a member 

of engineering staff if they were feeling low or mentally unwell with a quarter (24.7%, 103) 

stating they would. The remaining 22% (n=91) selected “unsure”. 

Of the 118 respondents reporting having a mental health condition, 28% (n=33) would reach 

out to a member of staff in their School of Engineering if they were feeling low, 29% (n=34) 

were not sure, and 43% (n=51) would not. Of the 286 students who did not report having a 

mental health condition, 23% (n=66) said they would reach out to a member of staff in their 

School of Engineering if they were feeling low, 19% (n=54) were not sure, and 58% (n=163) 

would not. In the open question asking the reason for their answer 252 respondents provided 

comments with 84 comments relating to who they would prefer to reach out to.  

Figure 20 shows the frequency count of open text comments naming someone they would 

prefer to reach out to with friends or family being the most popular choice. There were several 

respondents (n=23) who said they would rather deal with it themselves or that they were not 

comfortable to speak to anyone at all.  

 

 
Figure 21. Respondents Preferred Person to Speak to about feeling mentally low.  

Respondents were asked to explain their reasons for or against talking to a member of 

engineering staff with 263 responses recorded for this free-text question. While over half (58%, 

n=163) would not seek help from a lecturer there were positive behaviours reported around 

help seeking in reaching out to friends and family with 15.6% of respondents (n=41 of 263) 

preferring to speak with friends or family rather than engineering staff.  Figure 21 shows the 

number of responses against reasons described in the open text question. 
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Figure 22. Reasons for and against helpseeking from the university/staff. 

A small number of respondents 1.5% (n=4) reported not feeling able to say what they 

wanted to say, or not knowing how to start that kind of conversation, and 6.5% (n=17) did not 

know who they were supposed to ask for help. Some respondents 7.2% (n=19) reported 

not wanting to talk about their own problems or bother staff with their issues.   One responded 

explained others need is greater: “I wouldn't talk to anyone if I was because I wouldn't want to 

cause any issues or for people to spend their time on me instead of people who need it more.”  

 

4.5.1 Experiences of Helpseeking  

Respondents who had previously disclosed to academic staff regarding their mental health  

(n=14) commented on poor experiences.  One participant commented: “We were told at the 
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beginning of 1st year that if we have a problem to 'man up' and deal with it” in relation to mental 

wellbeing, setting the tone that this was something not to be discussed.   

Others reported similar negative interactions had put them off reaching out for help:  

 

“Because I don’t feel staff care very much. I was upfront last year when they emailed 
threatening to start de-registration process and told them I was struggling, and a lecturer 

basically said okay but I don’t believe you so doesn’t put much trust in staff.” 

 

Conversely, 14 participants found they had had positive experiences in relation to both their 

personal tutor experiences: “I have a very good personal tutor who has already given me his 

time to have a conversation over such issues”, and staff support in general:  

“You can see staff have your best interests at heart and would readily offer advice to help”. 

But while there were positive experiences there was a recognition that this is not always the 

case: “A very supportive department and supervisor. So I was lucky.” 

   

4.5.2 Lack of Trust  

Participants commented about lack of familiarity with engineering staff and the feeling that 

engineering staff were not approachable or the culture was not welcoming. Others simply 

stated that engineering staff did not or would not care.   

 

“I think if anything I would have approached friends or family first before uni staff 

members, plus there just isn't much of the members around that I could feel comfortable 

having personal conversation with (since we're encouraged to be "professional" students and 

all), and these topics would just seem out of place if brought up and probably will get 

redirected anyway.” 

 

Fear of repercussion was also raised with one participant stating they would be concerned 

about information on their mental state being made known to employers.  Judgement and 

stigma were major concerns for 8.7% (n=23) of respondents. “I don't feel close the members 

of staff at my Uni. Since mental illness can be misunderstood and I've been judged for it before 

I would rather not talk to them about it.”  However, 5.7% (n=15) felt that it was important to 

have issues raised to ensure they progressed with their studies and 5.7% (n=15) stated they 

had had a positive experience and would do this again.   

Trust appeared to be a factor in whether or not the respondents would reach out to an 

engineering staff member. There were 13 individual comments about feeling able to speak to 

personal tutors or supervisor because respondents trusted them. “Depends on the trust I have 

to said person, or if I believe I can deal with the situation myself.”  Self-solving or not causing 
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problems for others was mentioned in 23 comments related to help-seeking. Not appearing 

weak was mentioned: “I prefer to deal with my own mental health problems myself, in the past 

if I’ve been upset or whatnot it’s usually alone time that helps me to get back to the straight 

and narrow,” and “I would like to think I would [ask for help], but I can imagine that I would 

likely just try and deal with it myself.”  

  

4.5.3 Culture of Stigma  

Comments provided by participants described a culture of silence and stigma when it came 

to mental health and wellbeing support in engineering departments: “They wouldn't 

understand. They might think I'm weak or would think lesser of me as a person.”  

Reluctance to talk about problems was also reported with participants not feeling comfortable 

with people they don’t know well, or  fear of being judged “I feel it is risky to talk about your 

mental health condition, because a lot of people tend to judge you only on your condition”. 

Lack of time was also raised as a concern (n=9) both from the point of view of the student: “I've 

tried contacting the well-being department and they're overbooked and I believe there are 

people who struggle more than me and they should get help before me because I manage so 

far” and from the point of view of the staff: “it seems like not many of the engineering tutors 

would have time for something like that/have helpful advice.”  

 

4.5.4 Normalisation of Stress   

Some comments indicated a normalisation of stress, with one in particular saying: “We were 

told at the beginning of 1st year that if we have a problem to 'man up' and deal with it.” Another 

comment related to feeling like everyone else was managing with the stress: “Also feels stupid 

to breakdown to someone within the school when every other student is going through same 

thing and coping”. One respondent suggested that given engineering is all about solving 

problems perhaps more could be done to support mental health within a department: 

“unfortunately engineering types aren't considered to be the people most open with their 

emotions. But think of the intelligent conversations we could be having as part of the wider 

science department about mental health among students (and staff), our department is all 

about intelligent solutions and should be doing more to lift the stigma.” 

 

4.6 Engineering students’ views on keeping mentally well 

Respondents were asked how important they felt looking after their mental wellbeing was 

and why. Of 414 respondents for the question, the majority of students felt this was important 
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(79%, n=327) with 41% of the 327 (n=170) reporting it as “absolutely essential”. However, just 

over a third (34%) of 417 respondents reported either rarely or not looking after their mental 

wellbeing at all in the previous 2 weeks, with 7.4% (n=156) reporting sometimes doing 

something to look after their mental wellbeing and 28.5% (n=119) reported often looking after 

their mental wellbeing or looking after it most of the time (Figure 23). Interestingly, 142 

respondents seldom or did not do anything in the previous two weeks to support their mental 

wellbeing while at the same time considering looking after their mental wellbeing to be 

important or absolutely essential.  

 

 

 

Figure 23. Attitudes and Actions Related to Mental Self-Care. 

Additionally, there were 222 free text individual comments for this section relating to the 

importance of self-care. These were tabulated and categorised into higher level codes to 

support description (Figure 24). Some open text comments were coded to more than one 

category where appropriate. Some comments (n=63) linked poor mental wellbeing with poor 

performance or productivity in their studies. Many (n=188) considered mental health and 

wellbeing to be important). Linking mental health and wellbeing and ability to function was 

mentioned by 66 respondents. A small number of respondents (n=3) disclosed a friend had 

died by suicide with a further two commenting that they considered not looking after mental 

wellbeing to be potentially fatal. Another participant considered looking after their mental 

wellbeing to being critical to their survival. Some respondents’ comments (n=29) related to 

work/study being more of a priority and others (n=23) noting that other things are 

0 20 40 60 80 100 120 140 160 180

I did not look after my mental wellbeing at all

I rarely looked after my mental wellbeing

I sometimes did something to look after my mental
wellbeing

I often looked after my mental wellbeing

I looked after my mental wellbeing most of the time

Number of ReponsesM
en

ta
l W

el
lb

ei
n

g 
A

ct
io

n
s 

in
 t

h
e 

P
re

vi
o

u
s 

2
 

W
ee

ks

Absolutely essential Important Of Average importance Of little importance Not  important at all



 

 

115 

 

important.  There were 11 respondents who felt self-care was unimportant or less 

important. Comparisons were made to the importance of maintaining physical health (n=16). 

Lack of time was raised by 18 respondents as a reason for not seeking help for issues relating 

to mental health and wellbeing.  

 

Figure 24. Responses to "Why is it important (or not) to look after your mental health and 
wellbeing?  

 

4.6.1 Activities in the Previous Two Weeks   

Respondents were asked to reflect on their activities and behaviours from a list over the 

previous two weeks.  Table 24 details the responses. As the questions were all optional there 

is a slight variation in total responses between questions. The responses are given in 

percentages.  

The questions related broadly to four themes: physical health and activity, entertainment, 

creativity, and connection. Over half (56.4%, n=233 of 412) reported exercising alone 

sometimes or more often in the previous two weeks, with 46.7% (n=192 of 411) reporting 

exercising with others.  

There were mixed responses relating to eating habits with nearly 40% (165) reported often 

eating unhealthily but 44.6% (n=185) reported often eating healthily.  Over half of respondents 

(59.27%, 243) reported sleeping very little either sometimes or more frequently, and 8.8% 
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(n=36) smoked or vaped and 27.7% (n=115) drank alcohol often or all the time. Worryingly, 

14.3% (n=59) of respondents reported self-harming in the previous two weeks, with 1.46% 

(n=6) reported to have self-harmed frequently.   

Most engineering students (77.78%, n=322) listened to music often or all the time with 

smaller proportions watching television or films and playing computer games. Most students 

did not appear to have a creative outlet (from the selection offered) with very few reporting 

writing or playing music, or making art. In terms of connection, over half (51.94%, n=214) had 

often spoken with friends or family in the previous 2 weeks, and 5.94% (n=12) students 

reported often or frequently meditating.  

 

Table 24. Activities in Previous Two Weeks. 

  

Respondents were also asked to report how often they had looked after their mental 

wellbeing in the previous two weeks. Figure 24 shows the spread of the 414 responses. There 

is a slight skew in the responses with 34.3% (n=142) respondents saying they either rarely or 

did not look after their mental wellbeing in the previous 2 weeks, and 28.7% (n=119) saying 

they either often looked after their wellbeing or looked after it most of the time. Female 
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respondents reported slightly more self-care in the previous 2 weeks than male students 

(Figure 25).  

 

Figure 25. Comparison of Gender and Action Related to Self-Care. 

Comparing these responses with the WEMWBS mean score for respondents demonstrated 

those who reported looking after their mental wellbeing “not at all”, “rarely” fell below the 

threshold for probable depression. The WEMWBS mean score for respondent “sometimes” 

looking after their mental wellbeing fell below the threshold for possible depression (Figure 26). 

The mean score for respondents saying they looked after their mental wellbeing most of the 

time (50.48) is comparable to the national population norms of adults in Scotland.  

 

Figure 26. Mean WEMWBS Score vs Frequency of Self-Care. 

Of the 43 respondents who reported rarely or not looking after their mental wellbeing in the 

previous two weeks, there were reports of activities that may be viewed as supporting mental 

wellbeing. For example,  60.47% (n=26) of the 43 respondents reported exercising alone and 



 

 

118 

 

51.16% (n=22) of the 43 reported exercising with others at least sometimes during the previous 

2 weeks.  

  

4.6.2 Advice to New Engineering Students   

As a final question, respondents were asked to share advice to new engineering students 

and 76.74% (n=320) of the 417 respondents provided comments (Figure 27).    

 

Figure 27. Advice to New Engineering Students. 

Many (19% n=120) comments related to time management, organisation, and keeping on top 

of deadlines. A selection of representative quotes from the data are as follows: 

• To keep on top of the workload and if you all fall behind, don’t beat yourself up 

and just leave that work until you have a moment instead of getting so stressed; 

• Stay on top Of your work. As it’s a quick snowball of stress; 

• Keep on top of your workload from the start, do a little bit every day so you don't 

fall behind and get stressed; 

• Do work when it's given to you, consolidate learning immediately: it's too much 

to cram at the last minute and you WILL burn out; 

 

Making friends was the next most common advice with 12% (77 comments, 50 of which 

advising making friends with people studying engineering, as they would share a common 
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understanding, and 27 comments recommending making friends with others outside the 

subject).    

• Have a person you trust who you like to listen to, and who listens and hears you 

and never belittles or tells you 'just brush it off' kind of stuff when you talk about 

your mental health; 

• Find societies and clubs to make friends in, engineering really doesn’t support 

socialising with others so there’s little opportunity to find people you’ll trust to look 

after you; 

• Also, be honest with your peers about how you're feeling, as it's very likely 

they're feeling the same; 

 

Taking time for yourself  and maintaining a routine (13%, n=67) was the third most common 

suggestion with suggestions to get enough sleep: “Getting enough sleep is very important + 

also giving yourself some time off”, to socialise: “socialise frequently(societies/clubs can allow 

you to do this), give yourself downtime to relax, spend some time being creative”.  and 

exercise: “make sure to have plenty of breaks to avoid burn out and to balance your lifestyle 

with exercise and socialising.”. 

Mindfulness or meditative activities were mentioned once both indirectly: “Set yourself some 

time to think about yourself and no one else. Like 15 mins before bed of actively thinking about 

you as an entity. Not about work or learning. Just your body and mind”, and directly: 

“Engineering is very stressful. Meditations helped me get out of the stress and focus on my 

studies. I’d recommend meditating. But every person is different.” 

Asking for help appeared less frequently in the comments, (7%, n=36) with different 

suggestions on who to approach: “If you are feeling down and it's having significant impact on 

your daily life, talk to someone (a GP, personal tutor, parents/guardians etc.) because that can 

take a lot of weight away from your shoulders”, and when: “Reflect on yourself, see why you 

may not be interacting with others or why you may not want to. Think about how you were 

when you are younger compared to how you are now. Do you have habits and are antisocial 

or anxious and over think everything? Speak to someone, doesn’t have to be close to you! If 

they seem worried, then get professional advice. I couldn't see how bad things were until the 

people closest to me told me to seek help. The best thing I did was listen to them”. 

  



 

 

120 

 

4.7 Discussion  

The online survey was conducted to identify the mental health and wellbeing in the UK 

engineering student population, to identify help-seeking behaviours and explore their habits 

and activities in relation to mental health and wellbeing.  

The research questions were:  

1. What is the mental health and wellbeing of engineering students in the UK?  

2. What are the mental health help-seeking behaviours of engineering students in 

the UK?  

3. What are the approaches to mental wellbeing utilised by engineering students 

in the UK?  

In addition, respondents were asked to share advice for new students on what they felt 

supported their mental wellbeing.  

 

4.7.1 The Respondents 

The respondents were primarily full-time undergraduate students from a range of 

engineering disciplines, the largest number being mechanical engineering students. There is 

an over representation of female engineering students (32.85 %, n=137) compared to UK 

national data (20.4% n=37,965, HESA, 2023).  

 

4.7.2 The Mental Health and Wellbeing of Engineering Students in the UK  

The results of this Mental health and wellbeing survey identified UK engineering students 

have statistically poorer mental wellbeing than the general Scottish and English populations, 

and also in comparison to UK general student populations and an institution in Ireland.  

The comparison with data from Alterline (2019) and other institutions supports the 

suggestion that Engineering students experience poorer mental wellbeing than the general 

Higher Education population in the UK. It was also found that students on Electronic and 

Electrical courses appeared to be experiencing poorer mental wellbeing than the other 

engineering disciplines which supports Deziel’s (2013) findings. 

Female engineering students reported poorer mental wellbeing than their male counterparts 

and there was also an over-representation of female engineering students in the data. As it 

has been reported in existing literature, (Deziel, 2013) female engineering students report 

poorer mental wellbeing than their male peers, a comparison was carried out to establish if the 

current survey data supported this. As reported earlier, a comparison of male and female 

means in the survey showed a statistically significant difference at subject level. 
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4.7.3 Mental Health Issues  

Of the 417 respondents, 118 (28%) reported having been diagnosed or treated for a mental 

health condition in the past, with higher reports coming from female respondents. In Scotland, 

the estimated proportion of people experiencing a mental health problem is approximately 1 in 

6 (Health Scotland, 2021) whereas in England it is estimated to be 1 in 4  (NHS England, 

2021). As there is a risk of over representation of people with poor mental wellbeing by self-

selection for the survey it is not prudent to draw any meaningful conclusion other than reports 

of mental health problems appear to be similar to UK population norms being between 20 and 

33%. Comparing the WEMWBS mean scores with responses relating to mental health 

conditions it is perhaps unsurprising to see that those who have been diagnosed or treated for 

a mental health condition had lower mental wellbeing. This finding supports Cruwys and 

Gunaseelan’s (2016) assertion that identifying as having depression is a predictor for lower 

wellbeing. It is possible that additional support would improve wellbeing outcomes for 

engineering students with existing mental health conditions.  

Depression was the most commonly reported condition, with anxiety second. Other reported 

conditions were few and far below accepted population norms, for example ADHD (Sayal et 

al, 2018) norms are between 2-5%. This could be a result of the self-report approach of the 

survey. Published literature measuring mental illness in engineering students reports higher 

prevalence of PTSD symptoms in engineering students (Danowitz and Beddoes, 2018) at 

18.2% of the study participants.  

Given that 13% of the respondents selected “prefer not to say” when asked about mental 

health problems, and that the open text answers contained many comments about lack of trust 

and indicating stigma, it is possible this question under-represents the extent of mental health 

issues in the group of respondents. Unfortunately, with over-representation from female 

respondents and the low response rate, it is not possible to claim generalisable findings. If the 

results are indicative of the wider engineering student population, it is possible that engineering 

students in the UK experience mental health problems in similar proportions to the general 

population and in some cases potentially experience fewer mental health problems or illnesses 

overall.  

Lastly, from the responses on time since diagnosis many of the students were first 

diagnosed or treated during their engineering studies. There may be an opportunity to highlight 

additional support to engineering students who are experiencing mental health problems 

particularly in first year when students are often away from home for the first time.  
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4.7.4 Engineering Students’ Mental Health Help-Seeking  

Help-seeking behaviour reported was largely through friends and family, with a reluctance 

to approach engineering staff for support. A number of reasons were put forward for this 

reluctance including poor past experiences, lack of trust, and stigma. There was a clear 

preference for self-solving i.e., dealing with the problem without speaking to anyone and an 

indication that the academic engineering culture was felt to be inhospitable in terms of feeling 

able to reach out. Others felt it was not the engineering staff’s role to support mental wellbeing 

and that this was something best left to “a professional.”  

Some respondents reported having had poor experiences when approaching engineering 

staff in relation to mental wellbeing, preventing them from considering that again. There are 

opportunities here to amplify existing support mechanisms within institutions, provide mental 

health first aid training to engineering staff and to develop a more inclusive culture in Schools 

of Engineering where students feel able to ask for help when they need it. Those who 

responded positively to asking for help from engineering staff said they had had positive 

experiences from supportive staff members, whereas others who had tried in the past were 

put off doing so because of a negative experience.  

There is a clear need for improved signposting and awareness of the types of help available  

in Schools of Engineering and their respective universities. From the open text questions, a 

few respondents alluded to student counselling not being particularly desirable as they were 

not “one to talk about feelings.” This points to a misconception about what counselling involves.  

There is an opportunity to create better understanding of the benefits of counselling and the 

counselling process, particularly as counsellors work with students to help them become self-

sufficient (NHS, 2020) and that engineering students in the main do have a preference of self-

solving their problems.  

  

4.7.5 Engineering Students’ Approaches to Mental Wellbeing  

The findings suggest that the respondents felt that looking after mental wellbeing was 

important, but this was not clearly reflected in their reported actions to support mental wellbeing 

in the previous two weeks, with around a third (34%, 142) of the 414 respondents stating they 

rarely did anything to support their mental wellbeing. Interestingly 43 respondents said they 

did nothing at all to support their mental wellbeing, but some did report taking part in exercise 

and socialising with friends. It is possible that some of the respondents did not consider 

exercise as a specific mental wellbeing activity. It could also be seen that the WEMWBS mean 

score of those who looked after their wellbeing “Most of the time” was better than those who 

reported not doing so and was similar to general population norms.  
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In the open text questions, there were indications that respondents felt often that 

Engineering is particularly hard and that the culture of engineering is to not be open about 

mental health or wellbeing problems. This should be explored in phase two of the study.  

  

4.8 Limitations  

It is important to note there are several limitations related to the survey and results. With 

regards to recruitment, much effort went into raising awareness of the survey, through radio 

interviews, networking with gatekeepers, support from PSRBs and industry publications. 

Despite these efforts and despite there being widespread agreement of the importance of the 

research from Engineering schools, it was hoped that there would be a higher number of 

respondents. The lower than anticipated response rate impacted the depth to which some of 

the analysis could be carried out, for example, comparisons between different engineering 

disciplines and generalisation of the results. All stages and main engineering disciplines were 

represented in the data, but in some cases, for example Motorsport, in very small numbers.  

Another limitation was in the selection of which Stage a respondent was in. In Scotland, for 

MEng students, this is most often a 5-year course, with BEng being 4 years. However, there 

does exist a fast-track route which could mean an MEng student in 4th year was actually in their 

final year. Similarly, in England and Wales, an engineering MEng will be 4 years’ duration with 

BEng 3 years. It would have been prudent to ask the respondent in which country their course 

was. While this may not impact significantly on the data it is not possible to identify if a student 

was in their “final” year just by looking at the Stage number. Additional work in this area would 

be needed to study the impact of Stage or Level on Engineering student wellbeing.  

Ethnicity was not explored in the survey, and there is potential for future research into the 

experiences of people from diverse backgrounds in engineering education, particularly as 

emerging literature indicates there may be even poorer mental health and wellbeing from non-

white engineering students (Bork and Mondisa, 2022). 

While a pilot was carried out on the draft survey, some of the questions could have been 

better presented on reflection. For example, there was a question relating to habits and 

behaviours asking if the respondent had taken non prescribed drugs in the previous 2 weeks. 

This was intended to explore recreational drug usage but could also relate to over-the-counter 

pharmacy medication for a minor ailment. This was not identified at pilot stage and as such, 

the question was not highly informative.  

The survey was voluntary with no compensation or incentive due to the research forming a 

doctoral thesis with no funding attached. Therefore, the responses came from people 

motivated to complete it for intrinsic reasons over financial reward. This potentially could mean 
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that there is an over representation of people with a particular interest in mental health and 

wellbeing in the results. There was an over representation of women at 32.8%. The UK Higher 

Education Statistics Agency records show the current percentage of women in Engineering 

courses is 19.74% (HESA, 2022). As discussed in the methods section (3.5) considerable 

effort was exerted to raise awareness of the survey including press, PSRB support, and 

university gatekeeper support. 

  

4.9 Recommendations for Phase Two  

The first phase of this research established a mean Warwick Edinburgh Mental Wellbeing 

Score for engineering students in the UK that fell significantly below population norms. 

Remaining questions highlighted areas for further exploration and discussion in phase two. 

Phase two explores the experiences of a purposive sample of the respondents from the survey, 

through a semi-structured interview. The sample included representation from each Stage, and 

a sample of different disciplines. 

 Findings from phase one informed the design of the interview guide including the need to 

explore and discuss: 

• the ways participants are being taught and assessed, and their views on their 

experiences; 

• wellbeing activities and their views on what works; 

• attitudes to mental health and wellbeing and engineering culture; 

• perceptions of engineering industry in terms of supporting mental health and 

wellbeing. 

 

4.10 Chapter Summary  

This chapter presented phase one of the research study which was quantitative in nature 

with additional open text questions. An online survey was developed, piloted and shared with 

the engineering student community in the UK and the results presented and discussed. Mental 

wellbeing in engineering students from this study were significantly poorer than general 

population norms and, in comparison with other relevant datasets, indicated poorer wellbeing 

than students in other disciplines. Mental health problems were reported by 28.3% of the 

respondents which is slightly higher than national population norms.  

Attitudes to help-seeking indicated a culture of stigma, a lack of trust, and time concerns 

prevented earlier help-seeking. There was also a strong preference to self-solve within the 

responses. It was noted that it was possible some students may not recognise activities that 



 

 

125 

 

promote wellbeing, for example exercise. Limitations of the survey were reported and 

recommendations for phase two were made. 
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Chapter 5: Phase Two Findings  

5.1 Overview  

This chapter reports on Phase Two of the research which was to explore the research 

questions by semi-structured interview. Thematic Framework Analysis was selected as the 

most appropriate tool to analyse the data and was described in section 3.6.4. Quality was 

ensured by utilising a peer reviewed analysis process (Ritchie et al, 2014), Rigour was ensured 

by consideration of the four-dimension criteria of Credibility (through peer debriefing), 

Transferability (through thick description), Dependability (through supervisor review) and 

Confirmability (through triangulation with literature) (Lincoln and Guba, 1986, 2004.) A 

description of the analysis process that was followed is provided using the recommended 

stages of Framework Thematic Analysis (Ritchie et al. 2014) and  data summaries are 

presented by theme. This is followed by interpretation and development of themes. After this, 

the abstraction stage is presented with the development of high level constructs and a 

proposed framework for supporting mental health and wellbeing in engineering students.  

 

5.2 Introduction  

 Participants who completed the Engineering Student Survey in Phase One were invited to 

participate in the interviews at the end of the survey by providing their contact details. See 

Table 26 for a breakdown of the participant characteristics. Of the 417 survey participants, 104 

participants volunteered to be interviewed. Purposive sampling was undertaken to cover each 

year of study, engineering subdisciplines (mechanical, electrical etc) where possible and 

representation of gender resulting in 28 participants initially agreeing to be interviewed. One 

participant withdrew from the interview stage for personal reasons unrelated to the research.  

Interviews were conducted between the 15th and 30th of June 2020, primarily via 

videoconferencing with a small number by telephone as requested by the participant. 

Interviews with students from the primary researchers’ host institution were carried out by one 

of the supervisory team to ensure comfort for the students. This was to provide a clear 

delineation for the students and the primary researcher as she is a senior member of the 

School of Engineering. All participants consented to the primary researcher analysing the data. 

Verbal audio recorded consent was given by each participant prior to each interview.  

The following sections are set out in line with presentation recommendations for 

Framework Thematic Analysis (Ritchie et al, 2014). Due to the qualitative nature of the data 

and the analytical approach of framework analysis, presenting the results and discussion 

together as findings is intended to reduce duplication of information and provide flow and 



 

 

127 

 

impact for the reader. Table 25 below outlines the framework analysis process. NVivo 12 

(Jackson and Bazeley, 2019) was used to develop the framework matrix. The researcher 

coded the first 8 interviews using the initial framework supported by the semi-structured 

interview guide. As this was carried out, additional codes were generated. A coding brief was 

sent to the researcher’s principal supervisor for cross-checking. The principal supervisor coded 

3 further interviews to ensure the process was robust. The initial framework was reviewed by 

the research team and indexing was carried out. Charting of the data then followed which is 

presented in the findings section in Chapter 5 along with the Abstraction and Interpretation 

stage.  

  

Table 25. Framework Analysis Process (after Ritchie et al. 2014). 

Stage in Process  Description  

Data familiarisation  Reading the transcripts, taking notes of observations  

Constructing an initial thematic framework  Combination of a priori and emergent concepts (Ritchie 

and Spencer, 1994)   

Major themes and Components.  

Revised Framework coding  

Indexing and Sorting   Linking remaining data to codes and reviewing data 

extracts  

Charting, Data Summary and Display  Summarising the matrix data  

Abstraction and Interpretation  The discussion section, developing categories, 

mapping linkage.  

  

5.2 Stage One – Data Familiarisation  

The semi-structured interviews were carried out by the researcher and, for the purposes of 

confidentiality for the participants at the researcher’s institution, one of the supervisory team. 

The rationale for the alternative interviewer was because at that point the researcher was a 

senior member of staff in the School of Engineering with student facing contact.  

Following interviews carried out by the researcher (n=22) field notes were made which could 

be revisited during analysis. The alternative interviewer did not make field notes.  

Once the interviews (n=27) were transcribed, the researcher identified ring fenced time to 

allow immersion in the data. Transcripts were read several times and a reflective diary of the 

journey kept (Turner, 2020) to support analysis.  
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5.2.1 Participants  

The 27 participants varied from college to postgraduate research and were from different 

subdisciplines detailed in Table 25. There were 8 female and 19 male participants (29.6% 

female, meaning they were slightly over-represented in the data). Participants had travelled 

various distances to go to their university from coming from the same town as their university 

to travelling 270 miles.  

There were 17 participants who had never been diagnosed or treated for a mental health 

condition, meaning an over representation of those who had (37%). The interview participants 

were mainly undergraduate engineering students either on a Bachelor or Integrated Masters 

programme. Typically, students experienced a lecture-based course delivery with some 

practical classes to varying degrees. This is typical of engineering courses in the UK at the 

time of writing although it should be noted that there has been an increase in the number of 

project-based engineering institutions (NMITE, Dyson Institute). Overall experiences were 

positive, but some participants reported feeling that some lecturers gave the appearance of 

not wanting to be there, from a general lack of quality in course materials, to not answering 

questions. Table 26 outlines the characteristics of the interview participants. 

Table 26. Characteristics of Participants.  

Characteristic   Information  (n) 

Gender (Self-Described)   Male (19)   

Female (8)   

Age range   18-71   

Stages Represented    1st yr. UG  (4) 

 2nd year UG  (4) 

 3rd year UG  (6) 

 4th year UG  (7) 

 5th year UG  (1) 

MSc  (3) 

 NC  (1) 

1PhD Post transfer  (1) 

Disciplines Represented   Mechanical- 9   

Electronic and Electrical - 7  

Other- 11   

Courses represented   NC, BEng, MEng, MSc, PhD   

Universities Represented    (11)  

Mental Health Condition Reported?   Yes ( 10) No (17 )  

WEMWBS   Mean: 40.55 SD 9.68 Range 22-64   
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5.3 Stage Two – Constructing an Initial Thematic Framework  

The next step in Framework Analysis is the development of an initial framework. This 

typically involves coding a small number of transcripts and developing a coding index (Hackett 

and Strickland, 2018). As the semi-structured interview was designed to generate data on 

particular topics, the initial framework included these as topic headers or clusters. Table 26 

shows this process from left to right. In Chapter 3 the high-level overview of the interview guide 

themes was presented. These were: demographic information, the course being studied, 

participants’ mental health and wellbeing, and mental health and wellbeing of the engineering 

profession. Coding was carried out using NVivo, by the researcher and a sample of three 

transcripts were coded by the supervisor to test initial codes. Subsequently, 41 further codes 

were added. The researcher then coded the transcripts again against the additional codes. A 

transcript was tested by a second supervisor for completeness of coding, with no further 

additions recommended. Table 27 presents the evolution of theme development. 

Table 27. Evolution of Early Themes. 

Initial Topic Clusters   Identified Additional 

Topic Clusters   

Initial Themes   

Choosing Engineering   Asking for help   Engineering Identity – “We have to make it work 

all the time”   

Views on their Course   

(1st-4th year)  

Accepting Help   Keeping Up = Missing Out “When I’m not busy 

I start to feel bad”   

Views on Teaching   Current MHW   Keeping Well “I’m still riding my bike, bye.”   

Views on Assessment   Discipline Differences   Impact of Workload  

Experiences of Engineering Staff   Experience of Assessment   Impact of Engineering Staff Interaction  

Experiences of University 

Counselling/Support   

Help From Staff      

Suggestions for Engineering 

Schools   

Impact of Workload   Impact of Covid  

Being an Engineering Student   Views on Gender   Ways Forward for Engineering Educators  

Impact of Covid    About their course     

Helping Peers    Extracurricular     

Keeping Well    Coping     

Managing Time    Women in engineering     

Perceptions of Industry         
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5.4 Stage Three - Indexing and Sorting  

Once coding was complete, the qualitative data was indexed and sorted which  is a way of 

arranging the qualitative data into a manageable format for interrogation (Ritchie et al, 2014) 

and forms part of the framework analysis method. Indexing and sorting was carried out using 

both NVivo and Excel for the ease of visualisation for the researcher. Data extracts were 

reviewed to ensure coherence with the initial themes. A selection of screenshots from the 

indexing and sorting processed are presented here, selected to show the gradual clustering of 

topics (Figures 28-30). 
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Constructing the Framework Matrices  

 

 

Figure 28. Screenshot of Version 2.  

  

 

Figure 29. Screenshot of Version 8. 
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Figure 30. Screenshot of Version 10. 

5.5 Stage 4 Charting, Data Summary, and Display  

The qualitative data has been summarised using the following framework structure (Table 

28).  

Table 28. Framework Matrix. 

Themes  Subthemes  

The Engineering Education Experience  

Participant Description  

Course Structure/Content  

Learning Activities  

Experience of Teaching  

Assessment  

Study Support  

Course Administration  

Experiences of Women Engineers  

General Student Experience  

Covid changes  

Engineering Identity  

Choosing Engineering  

Views on Engineering  

Engineering Habits and Culture  

Engineering views on MHWB  

Perceptions of Industry  

Mental Health and Wellbeing (MHWB)  Current MHWB  
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Sources of Stress  

Coping  

Helpseeking  

Helping Others  

Sources of Support  

Keeping Well  

Time Management  

Suggestions for Institutions  

Visibility  

Curriculum Enhancement  

Training  

  

 

5.6 Data Summaries by Theme  

The identified themes of The Engineering Education Experience, Engineering Identity, 

Mental Health and Wellbeing, and Suggestions for Institutions are summarised  in Tables 29-

32 below. Text in square brackets has been inserted by the author for clarification.  

 

The Engineering Education Experience Theme focuses on participants' experiences in 

engineering courses, ranging from college to postgraduate study. The theme 

encompasses course structure, learning activities, teaching experiences, assessment 

methods, study support, course administration, gender balance, extracurricular 

activities, and the impact of the COVID-19 pandemic on their experiences. The theme 

also includes the experiences of women engineers and the impact of online course 

changes. The matrix summary can be found in Table 29. 

  

Table 29. The Engineering Education Experience Theme Framework Matrix Summary. 

Subthemes   Example Codes   Description  

Participant 

Description   

Discipline, Year, 

About their Course   

The participants vary from college to postgraduate research and 

undertake different subdisciplines. Participant description can be found 

in 5.2.1. 

Course 

Structure/  

Content   

Content, Structure, 

Delivery, Experience 

of Teaching  

The general content of courses was appropriate and acceptable to the 

participants. Participants described their courses and general 

experiences.  
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Learning 

Activities   

Placement, 

Practicals, 

Technology  

The majority of learning activities described were lectures, labs, and 

projects. There were differing opinions on lectures, but majority felt labs 

and projects were useful if set at the appropriate level.  

Experience of 

Teaching  

  Descriptions of different teaching experiences including lectures, 

tutorials, activities etc. Positive experiences included passionate 

lecturers, clear direction, good quality course material. Poor experiences 

included feeling afraid to ask questions, feeling like the lecturer did not 

care,   

Assessment    Loading, methods, 

exams, experience of 

assessments  

Participants had mixed opinions assessment i.e., exams or reports etc 

but most reported feeling there were too many overall, and there was a 

lot of pressure. Some felt that this meant in order to keep up they had to 

lower their standards – giving rise to feelings of failure. Exams were 

present in the courses of all participants. Some participants expressed 

that closed book exams were inauthentic and led to surface learning. 

Some participants were not stressed by closed book exams while others 

felt very stressed and preferred other forms of assessment.  

Study Support   AEA, experience of 

staff support  

Six participants discussed alternative assessment arrangements, which 

largely focussed on examination support. Of these, four specifically 

mentioned dyslexia as the main issue for requiring alternative 

arrangements. Extra time for exams and support for report writing, 

mitigation for spelling, handwriting and grammar, organisation and also 

rest breaks were reported. Participants were appreciative of the support 

they received. Participants not referencing Study Support discussed 

informal academic support.  

Course 

Administration   

 Clarity, organisation, 

mitigating 

circumstances  

Course Administration was raised as a poor experience by some 

participants. The three key topics within this was the lack of clarity, lack 

of academic course organisation, and the experience of applying for 

mitigating circumstances/exam deferrals.  

Experiences of 

Women 

Engineers   

 Gender balance, 

experiences of 

women  

Some participants discussed their experiences of being a woman in an 

engineering course. The visibility of women in class due to the small 

number of them was an issue for some. One participant mentioned her 

perception that the teachers on her course thought that girls needed 

more help than boys. This made her feel like she was helpless and also 

felt a need to prove people wrong. There were some positive 

experiences.  

General Student 

Experience   

Extracurricular, 

General  

This area captures general student experiences to help with context. 

This included extracurricular activity where described home 

life/working/socialising.  

Covid changes   Experience of 

Course changes   

Descriptions of  university activities and assessments that were moved 

online due to the pandemic. Some struggled with the new format, some 

found it harder to study, and some found the move and assessments ok.  
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The Engineering Identity theme includes the perceptions of engineering students, the 

practical application of engineering, and their views on the engineering discipline itself. Some 

participants felt that there was a focus on rote learning and a misunderstanding of 

engineering, with unrealistic expectations and perfectionism. They also noted pressure, 

perfectionism, and unrealistic expectations in the engineering culture. 

Perceptions of the industry were also included. The matrix summary can be found in Table 

30. 

 

Table 30. Engineering Identity Theme Framework Matrix Summary. 

Subthemes   Example Codes   Description  

Choosing 

Engineering   

Entry to Eng. Supportive 

teacher  

Less than half had engineers in the family, some referred to supportive 

teachers or being curious about engineering as a child. Some were 

actively encouraged by parents. There was a perception that the 

practical application aspect of engineering i.e., solving problems was 

very attractive.  

Views on 

Engineering   

Need for better engineers, 

different to other subjects  

While engineering identity was not explicitly explored it was clear that 

there were assumptions and thoughts about being an 

engineer/engineering student . Some participants felt there was a focus 

on learning by rote rather than understanding. Some felt that 

engineering as a subject was misunderstood, and the amount of maths 

was not appreciated. Some mentioned the difference noted by non-

engineering students in terms of how much attendance was required. 

Perfectionism was mentioned in terms of the engineering subject 

making people into perfectionists which is hard to deal with because 

nothing is perfect.  

Engineering 

Habits and 

Culture   

 Pressure, perfectionism, 

unrealistic expectations, 

engineering culture, 

perceptions of being an 

engineer.  

Participants described continuous pressure, and some referenced 

higher student contact time led to higher study hours. Confidence also 

appeared to be an issue. My friend did a funny drawing the other day, 

it was like the Dunning-Kruger effect, the graph, like “we are here,” and 

he pointed at the lowest point possible on the graph, confidence here. 

Like, okay, this is how recent graduates of engineering feel, brilliant".  

Engineering 

views on 

MHWB   

 Views on MHWB, stigma, 

difficult to recognise  

Participants indicated how engineering courses did not cover or speak 

about mental health, and some indicated that while it might not seem 

relevant it was perhaps a good idea to start. “Not to stereotype, but 

engineers aren't the best about talking about it. I think engineering as a 

whole, there’s a lot of stress and there’s a lot of people who just don't 

go and get help, don't talk about it.”  

Perceptions of 

Industry   

Performative, sexist, old 

school, man up.  

Few participants felt able to voice an opinion but those that did answer 

had opposing perceptions from perceptions of engineering industries 

being “old school” to being open and receptive.  
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The Mental Health and Wellbeing Theme included descriptions of various mental health and 

wellbeing issues experienced by engineering students, including exam stress, coping with 

coping mechanisms, and seeking help. The Matrix summary can be found in Table 31. 

 

Table 31. Mental Health and Wellbeing Theme Framework Matrix Summary. 

Subthemes   Example Codes   Description  

Current 

MHWB   

 Covid wellbeing, 

Current MHWB  

Participants were asked how they were feeling generally - it had been 4 

months since they completed the survey. Some participants had felt ok with 

others reporting feeling a bit down or worse. The interviews were carried out 

during the first lockdown and so this is referred to in some responses. Some 

participants reported that lockdown actually helped them reset mentally 

whereas others struggled to study.  

Sources of 

Stress   

Exam Stress   

No time- Missing Out, 

Overwhelmed, 

Sources of Stress  

Participants struggled to find time for things they enjoy, such as going to the 

gym and keeping fit and active, due to the pressure on students to study all 

day. Many felt that they found exams very stressful: others found that exams 

were not particularly stressful but that they were more of a memory test than 

allowing them to demonstrate knowledge. Participant 5 described just 

getting on with things like exams: ". Participants mentioned feeling 

overwhelmed and seeing others feeling the same. Participant 1 " You do see 

some people when you start a new semester, that you were mates with just 

drop out because they can’t take it and you can visibly see some people get 

overwhelmed.  

Coping   Coping, poor MHW, 

Powering Through, 

Reframing, Under 

Pressure  

Participants were asked about things they would do when under pressure, 

how they would cope. This was separated from how they kept well. 

Participants gave a variety of responses from trying to push through their 

problems, to ignoring them entirely until crisis, to isolating themselves. One 

or two mentioned alcohol use for a short time but that this hadn’t helped so 

they had stopped. All night study happened earlier in studies, but they 

appeared to move away from it. feeling a bit overwhelmed. Participant 27 

mentions the “crying toilets” where engineering student go to break down. 

"It’s kind of a running joke in the university, but I’m not going to lie, me and 

my friends have all used them a couple of times."   

Helpseeking   Stress and Anxiety, 

Loneliness, No time- 

Missing Out,   

Participants discussed their own feelings on helpseeking and sometimes 

considered how other engineering students might feel. Some stated they had 

not sought help even though they acknowledged they needed it (1, 2,14) 

Some felt it was not talked about (10,14,15). Example: Participant 14: " I 

think engineering as a whole, there’s a lot of stress and there’s a lot of people 

who just don't go and get help, don't talk about it." Participant 2 " There was 

a time I felt really down, around the time I was thinking about dropping out, 

and I stayed in a lot, I didn’t really communicate with anyone, I didn’t let my 

friends in  
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Helping 

Others   

Approaching Peers, 

Flowcharting, Peer 

Support  

Of the 25 who were asked the question (Participant 21 was not asked and 

Participant 25 connection cut out 23 participants felt comfortable to support 

peers through a mental health or wellbeing issue. Participants 23, and 28 

both felt they would struggle to feel comfortable but would feel sympathetic. 

Participants 15 and P24 mentioned it might depend on how well they knew 

the person and participant 13 has been in situations before through a social 

activity and is keen to get training to better help. This indicates that the 

engineering students in the interviews had the desire and general confidence 

to provide peer support informally.  

 

The Suggestions theme captured areas for enhancement suggested by participants. This 

included increased visibility of help provision, increased support and training for staff, and 

improved content delivery. The Suggestions Matrix summary can be found in Table 32. 

 

Table 32. Suggestions Framework Theme Matrix Summary. 

Subthemes   Example Codes   Description  Summary  

Suggestions for 

Institutions   

Visibility   Mental health promotion, 

Need for training and 

awareness, tailored 

approach  

Participants suggested increased visibility of 

where help is provided. Staff including 

professional and support staff should be more 

open and supportive and equipped with 

signposting information.  

Curriculum 

Enhancement   

Organisation, load 

spreading  

Suggestions ranged from ensuring content is 

delivered in right order and spreading content and 

assessments better to treating students more 

respectfully. A comprehensive list will be provided 

in the findings.  

Training   Need for training and 

awareness  

Participants suggested that mental health and 

wellbeing training should be given to staff and key 

people particularly those who are in regular 

contact with students.  

 

5.7 Stage 5a Interpretation 

In the Interpretation phase the themes are discussed and explored in turn. 

5.7.1 Theme One: The Engineering Education Experience  

Subthemes and example codes are presented visually in Table 33 and descriptions are 

integrated into the supportive narrative.  
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Table 33. The Engineering Education Experience Framework Matrix Summary. 

Subthemes   Example Codes   

Participant Description   Discipline, Year, About their Course   

Course Structure/ Content   Content, Structure, Delivery, Experience of Teaching  

Learning Activities   Placement, Practicals, Technology  

Experience of Teaching  Lecturers, Tutorials, Academic support  

Assessment   Loading, methods, exams, experience of assessments  

Study Support   AEA, experience of staff support  

Course Administration   Clarity, organisation, mitigating circumstances  

Experiences of Women Engineers   Gender balance, experiences of women  

General Student Experience   Extracurricular, General  

Covid changes   Experience of Course changes   

  

Course Structure/Content  

“I don't want to do it now; I want to do it in year two when it is relevant." 

  

Overall, it appeared that the general content of courses was appropriate and acceptable to 

the participants. Participants described their courses and general experiences with the key 

dimensions being: 

• Relevance to Engineering; 

• Importance of good quality course materials; 

• Structure. 

  

Relevance to Engineering   

Relevance was very important to participants in terms of what was or was not discussed in 

the classroom. “we’re in engineering, this is not a political debate, I want to just learn the course 

and go home and study. I don't really want to know about other stuff.” Context and application 

were considered important for making lessons more interesting, as it helps to explain why each 

topic is important and why it is interesting.  

  

Importance of good quality course materials   

Attention to detail in preparation of course materials was seen as important and participants 

described they felt disappointment and undervalued when presented with materials with errors 

or old information. Some were more accepting that errors happen, particularly for new courses, 
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but participants also reported feedback to staff was not acted upon, leading to a feeling that 

they were not the lecturer’s priority.  

 

“You don't really feel valued at all there, because you have work, even notes, that you can 

tell has just been cut and stuck together over the last ten years or something like that, and 

nobody has been bothered to go through and make it consistent.” 

  

Structure  

A limited variety of course structures were described with participants mainly describing 

courses with a common core structure with specialism only in later years. Others mentioned 

several types of module delivery including “long thin” approaches which sometimes worked 

well for them but there was a risk of having two semesters with a poor lecturer.   

Duration of lectures were described as boring and not conducive to good learning. Some 

found the lecture heavy, but the  passive learning approach supported their learning and others 

found it less helpful, relying on lecture recordings and practical sessions to underpin 

knowledge. The point at which content was delivered was an issue for some, where material 

was delivered too early or too late in the programme resulting in frustration and feeling 

inadequate for not being able to keep up.  

 

  

Learning Activities  

“It’s good to have the lab sessions and the practical work because I find it really reinforces 

the theory, makes the theory a lot more easy to understand if you’ve got an application. 

Yeah, it’s been good, I’ve enjoyed it, and learned a lot.” 

  

Participants were asked about the different activities they undertook as part of their course. 

The majority of learning activities described were lectures, labs, and projects. There were 

differing opinions on lectures, but majority felt labs and projects were useful if set at the 

appropriate level. Key dimensions were:  

 

• Value of practical classes for supporting theory; 

• Behaviours of lecturers; 

• Group work; 

• Tutorials. 
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Value of practical classes for supporting theory   

Participants valued practical classes to support theory and apply knowledge, but they meant 

increased class time which added pressure. One participant noted:  

 

“They just made life absolutely hell because you were in uni 9-5 almost every day in first 

year”. 

 

There was variation in experience in terms of number of practicals on a course. Some saw 

an increase in practical sessions with each stage whereas others noted a decrease. The 

following writing up of labs was very time-consuming adding further burden which was not 

accounted for by lecturers.  

  

Behaviours of lecturers   

Behaviours perceived as good by the participants were thorough clear explanations, a mix 

of academic and industry experienced lecturers, provision of recordings of lectures, and 

supporting lecture notes.  

  

Group Work   

Group work was less valued by participants but there were mixed experiences. This is 

largely due to the experience of students where others are not engaging as expected, either 

doing too little or taking over and not listening. One participant described their group work 

experience where they felt left to do the bulk of the work. 

 

"And if you get a group of four of those [coasting students], then it’s just miserable, I’ve 

just been completely on my own, just took all the work on myself ended up doing about 60% 

of it myself first year, I think I did all the work completely independent." 

 

However, there were descriptions of positive group work where the group had worked well 

together and found the experience useful.  

  

Tutorials  

The activities described by participants appeared to be standard/traditional approaches to 

teaching  and learning in the UK engineering education system. Participants described a heavy 
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load of activities crammed into the week and that some activities may not have been accurately 

evaluated in terms of hours of effort required to achieve tasks or goals i.e., a lab report that 

has been described as an hour job taking 4 or 5 hours in reality. The heavy loads described 

by the participants echo similar reports on engineering courses internationally [Gerrard et al, 

2017, Jensen, 2023] and points to the challenge of ensuring engineers are ready for 

employment while not overwhelming them and causing student attrition or causing graduates 

to choose a different career [Wright, 2022].  

  

Experience of Teaching  

“I remember sitting in chemical engineering last year and the lecturer being like “so, you’ll do 

this assignment in AutoCAD,” and that being the end of it. And at the end I spoke to him and 

went “we haven’t ever used AutoCAD.” 

  

Participants described their thoughts on the teaching on their course and their experiences 

were usually mixed with the occasional great or poor experience. Key dimensions were:  

• Maths experience can put students off  

• Lab/Workshop banter isn’t always helpful  

• Lecturers expecting too much or knowledge not yet learned  

• Showing passion  

  

Maths experience can put students off  

Maths was raised as an area where students can lose confidence and feel they are perhaps 

not suited for engineering. Industry experienced lecturers were valued by some whereas 

others were less concerned with this and prioritised good teaching above time in industry.  

  

Lab/Workshop banter isn’t always helpful  

Lab or workshop banter can form part of a sense of exclusion for some engineering 

students, particularly those who are underrepresented (Lee et al, 2020). In particular, some of 

the female participants reported feeling singled out for extra help in labs making them feel less 

competent. Some participants felt that lecturers who talked about things other than engineering 

in lectures were wasting time whereas others felt it was good to hear about things beyond the 

subject. However, relevance and context are key.  

 

Lecturers expecting too much, or knowledge not yet learned  
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Lecturers who appeared to expect too much of their students caused stress and anxiety to 

students, and also poorer academic performance. Going through the motions was also a 

source of frustration: 

 

“I had one this semester who basically didn't really teach us, just kind of went through 

tutorials with us and then expected us to be able to do that times ten the difficulty.” 

 

Some participants felt that lecturers often appeared to dislike teaching, and also would not 

record their lecturers, causing issues with revision. Lack of clarity in academic expectation also 

caused frustration.  

 

Showing passion  

Participants valued lecturers who ensure students are up to speed and also make 

themselves approachable. They didn’t want to cause lecturer’s bother by approaching them so 

knowing this was welcomed was helpful. However, some felt that support from lecturers was 

unhelpful or perpetuated the stress culture with one participant saying: 

 

"it kind of feels like if we do say we’re really struggling or really stressed, they’re just kind 

of like “well, you have to get on with it. We’ve all been there before.” And I’m sure they have." 

 

It was evident that lecturers showing passion for the subject, being organised, showing 

relevance, and understanding the student journey in terms of what they already know is key to 

being valued by the students.  

  

Assessment   

“You can visibly see some people get overwhelmed.” 

  

Participants had varied opinions on the types of assessment they had experienced i.e., 

exams or reports but most reported feeling there were too many overall, and there was a lot of 

pressure. Some felt that this meant in order to keep up they had to lower their standards – 

giving rise to feelings of failure. Exams were present in the courses of all participants. Some 

participants expressed that closed book exams were inauthentic and led to surface learning. 

Some participants were not stressed by closed book exams while others felt incredibly 

stressed and preferred other forms of assessment. The key dimensions were:  
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• Frequency and volume of assessment; 

• Impact of assessment; 

• Impact of closed book exam;  

• Meeting expectations; 

• General feeling of overwhelming workload; 

• Authentic assessment. 

  

Frequency and volume of assessment  

Many participants reported feeling there were too many assessments, and there was a lot 

of pressure. Some felt that this meant in order to keep up they had to lower their standards – 

giving rise to feelings of failure. Exams were present in the courses of all interview participants 

apart from one who was working towards a PhD. While there was variation in assessment 

regimes described by participants, it was clear that there was routinely a heavy workload and 

stressful assessments adding to a sense of the participants being overwhelmed with work 

regularly throughout their course.  

 

“because there was a first test every weekend, we felt a bit rushed because as soon as we 

finished one and the week would go by so fast, we had to do another one." 

 

Clashing deadlines were also discussed by participants, causing knock on effects to other 

assessments. Some participants felt that while their course was assessment heavy, the 

spacing was enough for them to feel they could manage it and were therefore content overall.  

 

Impact of Assessment  

Challenges in balancing appropriate and authentic assessment with volume of assessment 

and items being assessed appears to be resulting in different problems i.e., too much 

assessment- loses value, adds stress but reducing assessments to single points of failure also 

adds stress. Students are overwhelmed either way.  

  

Impact of Closed Book Exams  

Some participants did not feel they experienced excess stress when being assessed by 

closed book exams while others felt incredibly stressed and preferred other forms of 

assessment. Participants described a number of impacts of excess stress including migraines, 
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exacerbated symptoms, tearfulness, worry. The weighting of exams where they essentially 

become a single point of failure causing stress.  

 

[Blanking in exams] "But if it’s something that I’m really not sure of, even no matter how 

much I revise it, I always seem to go in and completely blank out." 

 

For students who find closed book exams intimidating and stressful there is a negative 

impact on wellbeing when they are used as the main form of assessment. Excess stress leads 

to lower academic performance (Pascoe et al, 2020), and it is possible that students who 

perform badly in that assessment setting lose confidence in themselves as engineers 

(Eisenberg et al, 2009, Pascoe et al, 2020). The worry of the high weighting or single point of 

failure is that there is a real risk that external events will impact performance, poor sleep for 

example. While Universities in the UK will have a process for impact on performance, this is 

usually for sudden illness or injury and not lack of rest.  

  

Meeting Expectations  

Academic expectations were clearly important to the participants. Differing expectations for 

related items such as lab reports caused confusion and wasted time rather than allowing the 

student to focus on the engineering problem at hand.   

  

General Feeling of Overwhelming Workload  

  Participants described an exam heavy intense learning schedule with assessments that 

cause stress and anxiety through unexpected difficulty, underestimated expectation of effort 

required to complete, or through sheer volume.  

 

“I did a ten-credit [module] and it took countless hours. Probably two times the hours on the 

syllabus. It was a difficult, difficult module, just because of the lab scripts, the lab reports we 

had to do.” 

 

Overall, most but not all participants found closed book exams excessively stressful, and 

no participant thought that closed-book exams actually assessed anything more than memory. 

Some assessments may not be accurately checked for hours of effort required. Lack of clarity 

in assessment briefs adds pressure. 

  

Authentic Assessment  
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Many questioned the value of the closed book exam, and also articulated the impact exams 

had on excess stress and anxiety. Some students felt they performed better in exams over 

coursework and that a weighting towards exams meant that there was less workload for them 

during the year. However, they did also note that there was a tendency to surface learn for 

exams and that most of what they learned was forgotten straight after the exam. It was also 

noted that there was no incentive to learn subjects from the ground up because there would 

always be those who got better marks from question spotting and learning by rote.  

  

“It doesn't really assess you on your creativity or ingenuity when it comes to engineering, it’s 

just your ability to store information, which when it comes to engineering, you’re never going 

to need to have it in your head. A couple of days after, you don’t remember any of it, so what 

was the point?” 

 

“I wipe it from my head pretty much as soon as I leave. Yeah. That’s one of my worries about 

these exams, they’re testing your memory and then it’s gone. How useful is that as an 

assessment, I’m not quite sure.” 

 

“The closed book exams for engineering, for me I think that would be really hard because 

there’s so much to memorise or learn, and for closed book exams it’s pretty much 

memorising. Whereas in actual engineering you wouldn't have to memorise everything. 

You’d need to have basic understanding, but you wouldn't need to fully memorise…Yeah, it’s 

definitely really stressful. At first, you have to find the time to memorise everything, but after 

the exams it’s like you don’t even remember most of it anyway, so what was the point?” 

 

"I’ve always felt more confident in subjects with more coursework and not just 100% exam, 

because I feel like the coursework is actually testing what I know, whereas an exam is just 

testing what I can regurgitate in a couple of hours." 

  

  

Study Support  

“Once I got extra time, it wasn't too bad, actually. But, yeah, it’s still a lot of pressure, and 

a lot of pressure on just one day.” 

  

Participants were appreciative of the support they received. Participants not referencing 

Study Support discussed informal academic support. Participants discussed their experiences 
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of study support which ranged from academic support to accommodations for people with 

different study or assessment needs. The main focus was on alternative assessment 

arrangements. Dyslexia was the main reason for requiring alternative arrangements. Extra 

time was given for exams and report writing, mitigation for spelling, handwriting and grammar, 

organisation and also rest breaks were mentioned. Participants were appreciative of the 

support they received particularly not having to see other students before an exam, and also 

regular check ins from university support. While the accommodations helped it was still felt that 

exams cause a lot of pressure.  

Participants  did not report receiving academic support for mental health issues, 

which  suggests either there is still stigma relating to asking  for or receiving help  in relation to 

studies or there is a gap  in the offer  from universities in relation to study support. It may be 

the case that the support needs for mental health and wellbeing in relation to academic support 

are considered to be more nebulous than, for example support for dyslexia. Consideration 

might be given to how institutions might offer support on issues with concentration  or 

motivation when experiencing poor mental health and wellbeing.   

 

Course Administration  

  

“So, I felt there were people just pushing me on, “oh, I can’t see us changing it, but I think it 

will be this,” and it was incredible. And it was only five marks, I’d failed by five marks.” 

  

Course Administration was raised as a poor experience by some participants. When 

participants were asked to talk about their courses some described poor experiences of 

academic administration and its impact on their student experience and general wellbeing. Of 

particular note was the inability of staff to provide an answer without the decision having gone 

through the proper processes of the university – which, while understandable, led to increased 

anxiety and dissatisfaction and limited the ability of the participants to plan their next moves, 

causing further stress and frustration. Course organisation caused stress too, with students 

receiving results accidentally on exam days, academic staff not making changes based on 

feedback resulting in continued deadline clashes. This leads students to feel undervalued and 

again causes unnecessary stress.  

 

“Most of the time it’s just like “well, why are you complaining? It’s not that bad. You just 

need to crack on with it.” So, I feel like it’s not really viewed as important or that big of an 

issue.” 
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Experiences of Women Engineering Students   

 

“The year above us...had the same number of girls as it did guys called Ben." 

  

While it was not the primary focus of the research, there was an opportunity to explore the 

experiences of women on engineering courses. Literature about female engineering students’ 

experiences point to there being additional risk in terms of higher stress, lower wellbeing, lower 

confidence (Deziel et al, 2013, Pozniak, 2017, Negi et al., 2019, Jensen and Cross, 2021) and 

therefore relevant to the research. Some of the participants discussed their experiences of 

being a woman in an engineering course. Participants reported the perception that the 

teachers on their courses thought that girls needed more help than boys. This made them feel 

like they were helpless and also felt a need to prove people wrong. Key dimensions of this 

topic were:  

 

• Feeling “less than” male engineering students; 

• Group work can be problematic; 

• Hypervisibility; 

• Positive experiences. 

  

Feeling “less than” male engineering students  

 

Feeling less capable than male engineering students was mentioned by some participants 

and this can be a driver to succeed or leave the subject.  

  

“It’s been something that’s always happened, even in college my lecturers at the start always 

thought like I was less, I didn’t know what was going on as much as the boys. But obviously, 

you have to prove them wrong.” 

  

Group work can be problematic  

 

“I always feel better if I have another female in the group to help back me up on things, 

because I feel especially in third year, two of my first semester projects where men would 

talk over me, they’d put their hand up in front of my face if they didn't want to listen to what I 

had to say, they would just write off really quickly what I was actually having an input in. And 

basically, it was like “you’re a girl, you shouldn't have input to this, you should know this.” 
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Hypervisibility  

 

“I walked into my electrical lecture and the first thing he said, it’s great to see so many 

females first years. And I was like, “yup that’s great.”  Yeah, [awkward] that’s what it is. For 

me personally, I don’t really like it [extra attention] because I think they feel like I’m helpless.” 

 

“Yeah, there’s usually a few girls per group, or one or two. I don't really mind it because 

obviously I worked in motorsports so it doesn't even really register anymore, like this is my 

life now, I’m fine. CHUCKLES"   

  

There were positive experiences also in the data:  

  

“I’m very happy to have never experienced any sort of issues of “oh, you are a 

woman, what are you doing here?” I’m quite happy about that, yeah.” 

 

“So, when I came to university, I could never imagine being that sort of engineer that 

goes on an oil rig, on an oil platform, but then I’ve seen three women who have done 

that, and that opened my horizons a lot, I realised I could do that as well. Then I 

decided not to because it seems like a crazy job to me.” 

 

The overall impression was of a negatively skewed mixed experience of being an 

engineering student from the women in the participant group, and that cohort dynamics in 

terms of gender balance contribute to some of the stigma related to mental health and 

wellbeing helpseeking.  

 

General Student Experience  

“A task that might be interesting, by the time you actually get through it, you just want to get 

the thing finished and handed in.” 

  

Some participants observed others feeling overwhelmed or that they found balancing life 

and studying challenging:  

 

“I found that to be able to maintain this level, the general university things that you would 

partake in such as going out on the weekday, or at least being able to take part in more 



 

 

149 

 

societies and extracurricular things became very difficult in my third year because to really 

stay on top of everything I was given, I had to do enormous amounts of work.” 

 

”Some of them forget that people do work as well as go to uni, and they almost don't 

understand why you’re struggling.” 

 

Two participants described highly active extracurricular activity:  

 

“I’ve gone out to schools, I help out with events, and I really love that job. Through it, I think 

I’ve discovered I want to be a teacher after I leave uni, because I’ve really developed a 

passion for helping and teaching". 

 

Few participants described an active extracurricular schedule but one who did noted struggling 

to manage tasks. They recognised when they were feeling overwhelmed but felt staff were 

supportive.  

 

“I also study Spanish alongside it because I was meant to be going to Spain next year but 

that’s been put on hold. I do two hours of professional talking practice every Wednesday 

since first year to help improve my Spanish language. Yes, I was dragged into both REP 

positions, but they said they’d rather have someone that was dragged into it than someone 

who was being a bit too keen. Yeah, I struggle balancing multiple tasks at the best of times, 

which is what I’ve managed. But when I’m struggling with stuff outside of the course like 

emotionally as well, it amplifies those difficulties I face and I find it a lot harder. However, I’ve 

received very good support and understanding from academic staff in relation to coursework 

extensions and that stuff. But I’ve got a good rapport. I’m the chairperson for the staff-student 

panel, so I’ve got a good rapport with all of them which is really helpful.” 

 

COVID-19 Changes  

“Staff made the exams disproportionally hard and there were errors also, both of which made 

the experience very stressful. What ended up happening was they put in questions that no 

one could do. And it was incredibly stressful.” 

  

The COVID-19 pandemic in 2020 forced universities to move their teaching and 

assessment online overnight. As the interviews were carried out in May and June 2020 some 

of the participants described their experiences. While the interview guide did not ask questions 
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related to the pandemic experience, the following summary is provided to provide some further 

context. Some participants discussed university activities and assessments that were moved 

online due to the pandemic. Some struggled with the new format, some found it harder to 

study, and some found the move and assessments did not cause any problems .  

Key dimensions of the summaries include:  

 

• Lack of structure/need for structure; 

• Change of assessment method; 

• Impacts on mental wellbeing. 

  

Lack of structure/need for structure.  

The lack of structure was a key part of engineering students struggling to study during the 

lockdown, and establishing or re-establishing routines supported their progress and feelings 

of mental wellbeing.  

 

"It was very difficult for me there to get back in to find new strategies and keep working. So, 

yeah, there was definitely a period of low mood because I was struggling to get my work 

done. I think that’s a good way to put it, a bit of a rut. obviously in more normal times, it would 

be making sure that I spend enough time with my friends and get to see people, do new 

things. Obviously during COVID things are a little bit less... learning to work around my SPLD 

[Specific Learning Difficulty] in an environment where I can move around, I can go to different 

places, and so I had coping strategies for that. And now when lockdown happened, I was 

confined to just working in my house, my study room or whatever.” 

  

“Definitely having a routine, that’s something that I really need, and I think at the start of 

lockdown that’s what I found really hard was the lack of routine. Certainly, when we were 

doing online learning, I’d try to have quite a structured day like get up at a certain time and 

study for a certain time, have a break and then come back. Having that daily structure, I 

found really helpful.” 

  

Change of assessment method (closed to open online, or negatively marked multiple 

choice) caused problems for some. Some participants felt very rushed and that the lecturers 

had made the exams disproportionally hard to mitigate for the open book approach.  

One participant reported that the COVID-19 national lockdown actually supported their mental 

wellbeing due to not having so many commitments.  
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“Over the last few months, I think I’ve been probably the best I’ve been for quite a while. And 

I think probably a lot of people are the opposite, but I’ve never had so much time on my 

hands to just look after myself. I’ve been feeling quite good, I’ve been doing a lot of cooking, 

I’ve been exercising quite a lot. Get a lot of time for stuff I actually enjoy doing, which maybe 

I’ve not taken the time out to do it before. So, it’s been quite a good reset, I’d say. I’d say so 

because I think you don't really get time to turn off.” 

 

Theme 1: Summary  

Overall, the Engineering Education Experience described by participants is high in 

workload, assessment points, and continual pressure. Lecturers when viewed positively, 

engage with students, are passionate about their subject, and clear about the aims of the 

teaching and assessment. Where viewed negatively, lecturers are passive, do not show 

interest in their teaching, and are often vague about academic expectations. Positive aspects 

of the engineering education experience are where there are opportunities to put theory to 

practice, fairness of assessment, and trust in the engineering staff to be supportive. Major 

stress is mainly from assessment and continual workload.  

  

5.7.2 Theme 2: Engineering Identity  

The interview participants came from a variety of backgrounds, some with supportive family 

who were engineers or familiar with engineering, and some who were not. The researcher got 

a sense of “this is how engineers are” in some of the conversations, which also included 

stereotypes of people unable and unwilling to articulate feelings, to appear weak, and a 

celebration of stress culture. However, this was less strong than the researcher had 

anticipated, perhaps indicating a move towards valuing emotional intelligence and the benefits 

of keeping mentally well. Some participants held views or perceptions of how industry viewed 

mental health and wellbeing and again this was mixed, with some feeling very positive about 

the support companies would give and some considering industry to be old fashioned and 

behind the curve when it came to mental wellbeing of employees.  Subthemes and example 

codes are presented visually in Table 34 and descriptions are integrated into the supportive 

narrative.  

 

Table 34. Engineering Identity Framework Matrix Summary. 

Subthemes   Example Codes   

Choosing Engineering   Entry to engineering, Supportive teacher  
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Views on Engineering   Need for better engineers, different to other subjects  

Engineering Habits and Culture   Pressure, perfectionism, unrealistic expectations, engineering culture, 

perceptions of being an engineer.  

Engineering views on MHWB   Views on MHWB, stigma, difficult to recognise  

Perceptions of Industry   Performative, sexist, old school, man up.  

  

  

Choosing Engineering  

“We all grow up into it, I don’t think anyone just wakes up and thinks, “yeah, engineering.”  

  

The participants were asked how they got into engineering or chose to study it. There were 

a small number of ways in which this happened for them. One was a lifelong interest in how 

things worked, another was encouragement from engineering family members, and another 

was encouragement from teachers and school career visits to companies.  

Some participants had family members (less than half) who were engineers and who 

supported their interest, whereas others found they were strong in STEM subjects, and it felt 

right to pursue engineering.  

 

“Looking back, when I was little, I used to ask for Lego and Lego Technic every single 

Christmas. Anything that got broken was immediately taken apart and fiddled with. I’m still 

like that to this day, to tell the truth. And farther back than that, I had an electronics kit that I 

used to really enjoy playing around with, but that wasn't involved in the consideration, it’s just 

something I remember now.” 

 

Others enjoyed technical subjects, discussing engineering with family members. Career 

prospects were also mentioned by one participant who chose engineering over an arts-based 

degree.  

  

Views on Engineering  

“I suppose one thing, and it’s maybe just for me personally and I maybe don't speak for other 

people that are studying engineering, but I find engineering makes you into a bit of a 

perfectionist, and I think that sometimes can be quite hard to deal with, because you can’t 

possibly have everything.” 
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While engineering identity was not explicitly explored it was clear that there were 

assumptions and thoughts about being an engineer/engineering student. There was a focus 

on learning by rote rather than understanding. Another participant felt that engineering as a 

subject was misunderstood, and the amount of maths required was not appreciated. Others 

mentioned the difference noted by non-engineering students in terms of how much attendance 

was required. Perfectionism was noted by one participant in that the engineering subject made 

them into a bit of a perfectionist which is hard to deal with because nothing is perfect. 

Participants highlighted sub disciplinary differences and highlights his value of real engineers 

teaching.  

 

“Not to point fingers but as a mechanical student, I’ve noticed the electrical   courses were 

always a bit more, had an old school demeanour about them. It was  always there, not just 

to the mechanical students, there were a couple people   there who would make you feel 

like an absolute idiot. Obviously, the curriculum is  valid but when I was there (previous 

University) a lot of the people I had teaching  me weren’t engineers. I know there’s an 

overlap, but we had a physicist teaching   us CAD [Computer Aided Design] , people from 

the maths school teaching us maths and that. I think in my   time there I only had one 

lecturer who was a chartered engineer.” 

 

Participants described a culture of not asking questions for fear of looking stupid, which 

leads to not asking for mental health and wellbeing help for fear of looking weak.  

There were comparisons of differences in engineering to other subjects and then comparisons 

of different subtypes of engineer.  

 

“We’re almost quite a tight-knit group, us medical engineers, but I do think we branch out 

really well with the mechanicals. I don't feel like there’s any divide between the mechanicals 

and the medicals. It’s sometimes more difficult with the other types of engineer, like the civil 

engineers or the architectural engineers, just because we don't share any classes with them, 

so it’s harder to get to know them in a social setting.” 

 

One felt that creativity was stifled due to using previous year as exemplar to ensure passing 

the course rather than being adventurous:  

 

“I didn't have very much confidence in myself or my own abilities at the time, which  kind 

of limited what creatively I was able to do. I’d sort of look at last year and go “well, that didn't 
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fail, so if I make it something like that then it’s probably going to be fine.” Which is not the 

most creative way of doing things and it’s not really how to build a really good race car.” 

 

Others were inspired by the applicability of engineering:   

 

“we can use this thing for that,” the practical applications of it. And that’s more or  

 less what engineering is.” 

[Engineering is] “mainly focused on just construction and everything to do with  

 other than people, in a sense. Although it’s built for people, it’s not focused on the 

 people.” 

 

Negative perfectionism was described by some participants, and they could feel like they 

could never achieve perfection and then feel bad about it.  

 

“I suppose one thing, and it’s maybe just for me personally and I maybe don't speak for other 

people that are studying engineering, but I find engineering makes  you into a bit of a 

perfectionist, and I think that sometimes can be quite hard to deal with, because you can’t 

possibly have everything.” 

 

 “I’ve definitely found myself getting burned out because obviously you want  everything to 

be at the highest possible standard, but it physically isn't possible, there’s only so many 

hours in the day, and I’ve found that I’m handing in work that  I know is probably good but is 

maybe not perfect and I come away feeling a bit of  a failure. Even though that’s totally 

unreasonable and illogical, but that’s just me personally.” 

[Engineering students] “struggle with the social side of things, because it can be quite a lot of 

time just spent studying on your own or maybe with a small group of friends, sometimes 

socialising isn't really a big part of studying. I suppose that can be quite hard for mental 

health as well.” 

  

Engineering Habits and Culture  

“This is a thing that engineers don’t really do [experiment]; it has to work all of the time, and it 

has to work repeatedly, this is what engineers do. But physicists or geologists maybe come 

with ideas and engineers are like “no, we have to make it work all of the time.” 
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One participant felt that there was stress for all types of students to be studying all the time, 

whereas other participants referenced the higher student contact time which led to higher study 

hours. Confidence also appeared to be an issue with one participant saying:  

 

"My friend did a funny drawing the other day, it was like the Dunning-Kruger effect, the 

graph, like “we are here,” and he pointed at the lowest point possible on the graph, 

confidence here. Like, okay, this is how recent graduates of engineering feel, brilliant". 

 

"I’ve noticed this more among the male students, is that there’s a pride and people don’t want 

to look stupid.” 

“I think there is quite a bit of focus indirectly on that, and you just need to know, and I think 

there’s also the sort of “need to know it but you don't need to understand it.” 

“But it’s almost like there’s no time for anything else, I’ve got to study, but then I feel like I 

beat myself up because I don't study all day. I found it difficult to find time for things I enjoyed 

like going to the gym and keeping fit and active. I think anyone who studies engineering has 

to be a slightly strange creature. A creature of the subject.” 

 

[There is a] "very poor work mentality, The lecturers I think sort of support this as   well, 

sort of joking at the beginning of “oh-ho, you’re going to have to pull some  weekends, do 

some overtime.” And all this. You think “you’ve contradicted yourself.” This should be quite a 

simple subject, but then you’re saying you’re not  going to have any life. So, which is it? 

Humans need to have a kind of praise and  lift through doing things, otherwise it’s just year 

blocks at a time, or longer, without  having anything, you just hold out for the entirety of it.” 

 

“It’s difficult because I think I can say this as an engineering student that other  students 

aren't necessarily very personable either. Like as a group, engineers   aren't the most 

emotionally intelligent people. I’ve noticed this in myself, and   having friends that do other 

things, I have friends that are doing like medicine courses and things, like “oh, okay, this is 

how to understand feelings, I will learn  from you.” 

 

“Yeah, like if you just hang out with engineers all the time, then emotional growth  is maybe a 

bit more limited perhaps. It’s quite like black and white thinking. It’s quite nice to hide behind 

like if you do a maths question like “yeah, it’s right, tick.”  Whereas it’s not really how the 

world works. It’s only once you go to work and escape it that you realise “okay, I have to look 

after this other part of my  intelligence as well.” 
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"I think looking at the confidence of an engineer in their own ability and then relating that to 

creativity, and maybe saying something like “make the weirdest  design that you think will 

work,” and then it doesn't matter if it doesn't work, because you’ve tried. This is a thing that 

engineers don’t really do; it has to work all of the time, and it has to work repeatedly, this is 

what engineers do. But physicists or geologists maybe come with ideas and engineers are 

like “no, we have to make it work all of the time.” 

Interviewer: Well, you know, it would be good if aeroplanes would work all the time.  

Participant : Yeah, we like it when they do that.” 

 

Engineering Views on Mental Health and Wellbeing  

“Not to stereotype, but engineers aren't the best about talking about it. I think engineering as 

a whole, there’s a lot of stress and there’s a lot of people who just don't go and get help, 

don't talk about it.” 

  

Participants indicated how engineering courses did not cover or speak about mental health, 

and some indicated that while it might not seem relevant it was perhaps a good idea to start.   

 

“I think engineering is a course that is going to be susceptible to those issues. It’s a bit of a 

running joke even though it’s not funny, people on the course make jokes about their mental 

wellbeing saying how aww I’m so depressed, these kinds of coping mechanisms. And a lot of 

the time I think they’re just trying to be funny, but I think a part of it is like venting. I think a lot 

of people will feel affected by it and it’s a bit of a running joke which says a lot about the 

course workload wise.” 

  

Engineering subject is behind other subjects on wellbeing.  

 

"But I think there is also a problem with the attitude, and in some ways, in my opinion at 

least, it’s a few steps behind the progress that maybe other teaching programs have in terms 

of supporting student wellbeing and creating a good environment. And I think probably a lot 

of that has to do with the high percentage of men." 

 

“I’ve heard about people who had some mental health issues who studied engineering, but 

they weren’t talking about it, and the people who were able to talk with other people about 

their mental health issues tended to study the humanities subjects, so business 

management, or… I think generally people in engineering are not that open in this.” 
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“A heterosexual white male engineering student engaging with wellbeing, they thought I was 

a unicorn or something.” 

 

“If you look at mental health statistics of men, problematic attitudes,  it all combines very 

nicely to make engineering...” 

Interviewer: “A perfect storm.” 

”Yes.” 

 

“I think the course is quite a lonely course. You go into the lecture halls, sit there, listen to the 

lecturer talk for two hours, and then everyone just leaves. So, it’s not even that you try and 

chat to people.” 

 

“But, yeah, it’s not a main part of engineering, so you wouldn't expect it to be addressed in it, 

really.” 

 

“In those days if you couldn’t cope, tough, that was it. Man up, or whatever the expression 

used to be, whatever the correct expression of the day was. But now, seeing the allowances 

made, I’m not giving away anything in the way of a person’s name, but one of the people on 

the course, we’re talking postgrad, has diagnosed ADHD. To see the allowances made and 

the adjustments made for dyslexia, for other not only physical disabilities, there weren’t any 

of those but all the whole mental side of things, whereas just in the past it was just if you 

can’t learn and can’t keep up that’s really rather tough.” 

 

 

“I do a lot of work, I can work twelve hours straight, I can work more than that, just because 

one needs to sleep. But I believe it does not affect me much, but before, it used to affect me 

lots. So, mental health issues are really not addressed and really not thinking of in 

engineering that much. mental health. That’s only on this side of the world.” 

  

Engineering is more intense than other subjects.  

 

"I did live with two history students last year and they had four hours of lectures a week 

and we had twenty-two. Not saying there’s anything wrong with history, just as an 
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engineering student it’s a bit more hands-on and intense, definitely. In terms of the exams 

and the workload, it seems very intense." 

  

Perceptions of Engineering Industry  

  

“I don't know if they would have spoken to anybody at their work placements if they were 

struggling. I think when you go in, you’re a student trying to prove yourself to the industry and 

the bosses, and you don't really want to be asking for help because you want to show what 

you can give them. You want to impress them.” 

  

Participants were asked about how they felt engineering industry viewed mental health and 

wellbeing. Few participants felt able to answer this question and those that did answer had 

opposing perceptions from perceptions of engineering industries being “old school” to them 

being open and receptive and making efforts to support mental health and wellbeing. Some 

participants had worked in engineering before studying, others had some experience through 

placements or internships, and others had no experience in this area.  

There was repetition of the concept of men/boys being unable to articulate their feelings within 

the dataset:   

  

“I think it’s not a really important factor in engineering because it’s mostly boys that are doing 

it and boys don’t like to talk about their feelings and even if they are feeling down, they 

usually don’t reach out. And I feel it’s so hard to deal with detect who’s not feeling well about 

themselves because everyone’s used to covering it up. So, I think it’s a bit pushed aside 

because they think, if they can’t detect them then it must be fine.” 

  

“[CHUCKLES] Well, it’s difficult because it’s quite stereotypically a male environment. 

Stereotypically, men are not very good at talking about feelings ever, so if they’re confronted 

with a crying girl sat at their desk, they’ll pretend it’s not there. 

“Especially engineers, they’re more individual, they kind of hide, keep to themselves a lot 

more.” 

 

“And I’ve heard about people who had some mental health issues who studied engineering, 

but they weren’t talking about it, and the people who were able to talk with other people 

about their mental health issues tended to study the humanities subjects, so business 

management, or… I think generally people in engineering are not that open in this.” 
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“I think a lot of old school companies, especially drilling, oil and gas it’s very much there’s no 

work life balance, it’s all work. I’ve heard stories that if you weren’t still in the office after 

home time, then you were just not taking your job seriously.” 

 

“I don't think there’s much in the engineering profession because it’s mainly focused on just 

construction and everything to do with other than people, in a sense. Although it’s built for 

people, it’s not focused on the people.” 

 

The concept of stigma was not explicitly explored in the interviews but was apparent to the 

researcher in the discussions on perceptions of mental health and wellbeing in engineering 

industries. Phrases like “Old School Generation” or “Get On With It” came up but also there 

were reports of companies who did provide a more open culture and active support. This was 

viewed positively, but some felt that this openness can be performative rather than the reality.  

 

“So, my Uncle is old school generation, worked on rigs and all that so I think some of them 

are very, they think it’s weakness and they think just be a man. The old school industry- not 

everyone but the old school industry is very tight upper lip, be a man.” 

 

“Yeah, I’d say in my department, the strict engineering department, it was very much not 

so… it was less… how do I put this? I would have said it’s more traditional Bosch or 

corporate. But it was very much more reserved, it was less open. I wouldn't have talked 

about how I was doing personally. It was very formal.” 

 

“I think it’s still one of those things that’s still very much swept under the rug and people don’t 

talk about it until it gets too late, and don’t talk about it enough. It’s hard to tell because I’ve 

worked for one engineering company but that doesn't really give much of an impression of 

the industry as a whole. But you sort of get the impression that the bigger older engineering 

companies, Rolls Royce or whatever, don’t really view it as something to be concerned about 

or focus on particularly at all.” 

 

“I don't think it’s viewed much at all, to be honest. My experience is there’s a lot of pressure, 

almost all the time, constant pressure. It gets mentioned, but when it comes down to it, they 

much prefer to see the work and to get things done. It’s almost a bit ignored, I’d say. Very 

rarely have I heard of somebody… like the culture in a workshop, you’re not going to hear 
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somebody talking about their mental health or anything. People have the mentality of “get on 

with it.” 

 

Theme 2: Summary 

The idea of engineering identity and culture was explored in theme 2. Participants were 

drawn to engineering through early interest in how things worked, and or encouragement from 

family or teachers. Practical application was most of interest, but career/employment was also 

mentioned as a driver. Participants discussed ways of thinking and ways of solving problems 

that while are not unique, are perhaps distinct from other disciplines and there were 

discussions on perfectionism, need for routine, need for things to work all the time, and fear of 

failure. There appeared to be an issue with stigma generally, more specifically personal stigma 

– participants understood that helpseeking is a good thing but expressed reticence at doing it 

themselves. Understandably participants who had positive help seeking experiences felt more 

confident to seek help again if they needed to.  

  

5.7.3 Theme 3: Mental Health and Wellbeing  

Subthemes and example codes are presented visually in Table 35 and descriptions are 

integrated into the supportive narrative. Interview participants were asked to consider their 

current mental wellbeing. The interviews were carried out during the first UK lockdown of the 

Covid-19 pandemic and so some discuss this as part of the narrative. Most participants 

considered themselves to be feeling generally well, lockdown notwithstanding, and that the 

lockdown had given them space to study and rest without the usual obligations. Some felt that 

they were not able to adjust well to studying from home where their usual routines were not 

possible. Sources of stress largely tied back to curriculum demands and pressure. Participants 

had different ways of coping when under pressure, some of which might be less helpful.  

  

Table 35. Mental Health and Wellbeing Framework Matrix Summary. 

Subthemes   Example Codes   

Current MHWB   Covid wellbeing, Current MHWB  

Sources of Stress   Exam Stress, No time, Missing Out, Overwhelmed, Sources of Stress  

Coping   Coping, poor MHW, Powering Through, Reframing, Under Pressure  

Helpseeking   Stress and Anxiety, Loneliness, No time- Missing Out  

Helping Others   Approaching Peers, Flowcharting, Peer Support  

Sources of Support    Support, GP Counselling, Friends and Family  
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Keeping Well   Eating well, Exercise, Hobbies, Socialising, Things that helped  

Time Management   Managing Time, Planning Ahead, taking breaks  

  

Current Mental Wellbeing  

“Obviously COVID is a terrible thing that happened, but it actually was quite nice to just take 

a break from everything else that was going on around me.” 

  

Participants were asked how they were feeling generally given they had filled in the survey 

a few months previously. The interviews were carried out during the first lockdown and so this 

is referred to in some responses. Some participants reported that lockdown actually helped 

them reset mentally whereas others struggled to study. There were a mix of reports with some 

finding that being in lockdown provided them with a reprieve, able to study without having to 

make excuses about not keeping up with social activities Others found the move to online 

learning difficult due to having established working routines that involved being on campus, 

making it difficult to concentrate.  

 

“The past few months have been pretty stressful, I would say. I would say for me it’s been 

most difficult because I’ve been learning to work around my SPLD in an environment where I 

can move around, I can go to different places, and so I had coping strategies for that. And 

now when lockdown happened, I was confined to just working in my house, my study room 

or whatever, so it was very difficult for me there to get back in to find new strategies and 

keep working. So, yeah, there was definitely a period of low mood because I was struggling 

to get my work done. I think that’s a good way to put it, a bit of a rut.” 

Participants who had finished their assessments reported feeling more relaxed.  

 

“It’s a mix. On one hand, I’m quite happy to have finished the work that I had to, then there’s 

obviously the stress of not being with my family and having to study for exams. But that 

stress is now a bit behind me, so I’m mostly happy.” 

However, others have struggled, and considered but ultimately rejected helpseeking:  

 

There have been moments in the last three months where ordinarily I’d have thought maybe I 

should go to the doctor, but that's not really an option at the moment. But I have managed. 

My mental health is definitely a lot more well managed than it was, say, at the start of my first 

year." 
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I’m not going to lie, it’s been a bit hard, but I feel like it’s been like that for everyone. And I’ve 

had my down days where I didn’t even want to get out of bed, and I felt really down. 

Especially during the whole when our exams were due. I didn’t have any energy to do any of 

them. 

  

  

Sources of Stress   

  

“You were just so behind that it felt you were buried.” 

  

Participants struggled to find time for things they enjoy, such as going to the gym and 

keeping fit and active, due to the pressure on students to study all day. Many felt that they 

found exams incredibly stressful while others found that exams were not particularly stressful 

but that they were more of a memory test than allowing them to demonstrate knowledge. Some 

simply felt it was a necessary thing they just had to get on with. Participants mentioned feeling 

overwhelmed and seeing others feeling the same.  

 

"You do see some people when you start a new semester, that you were mates with just 

drop out because they can’t take it and you can visibly see some people get overwhelmed.” 

 

Participants described various sources of stress related to their course. Key sources 

identified in the data were:  

• Exam stress  

• Assessment schedule intensity  

• Workload  

• Lack of clarity  

  

Exam Stress  

Exam stress was mentioned the most as a source of excessive stress. While one participant 

felt that exam anxiety supported them to prepare better, and another considered it just part of 

being a student, other participants felt that exams (closed book mainly but some forms of online 

exam also) caused significant stress and worry:  

 

“But if it’s something that I’m really not sure of, even no matter how much I revise it, I always 

seem to go in and completely blank out.” 
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The lack of inclusivity in the choice of closed book exams as an assessment tool was also 

raised as a concern:  

 

“It’s stressful, I suppose. Yeah. And I wouldn't say that’s particularly healthy for people, and I 

think it puts a lot of stress on people to have the right answer and not do things in their own 

way and think about things in a way that works for them. I think that’s particularly relevant for 

students with an SPLD [specific learning difficulty] or something like that, at least in my 

personal experience, that they need to be given the space and allowed to think about things 

in their own way or helped to do that. I think a lot of that doesn't really happen.“ 

 

"I hate exams, I had a horrible time with exams last year, I was like “I'm not doing this again.” 

  

Assessment Schedule Intensity  

The intensity of assessment diet was another source of stress, even among those who did 

not find exams in themselves overly stressful. Assessments scheduled close to each other 

caused anxiety:  

 

“I’ve found there have been a lot of deadlines happening in a very short period of time, so it’s 

kind of like a juggling act to try and keep all these five assignments going and then handing 

them in on time. And meanwhile studying for exams and things. So, it can be quite a lot of 

pressure and a lot of stress. I’ve definitely found myself getting burned out because obviously 

you want everything to be at the highest possible standard, but it physically isn't possible, 

there’s only so many hours in the day, and I’ve found that I’m handing in work that I know is 

probably good but is maybe not perfect and I come away feeling a bit of a failure.” 

  

Workload  

Participants also described a low-mid level continuous pressure from the workload and that 

pressure can lead to a feeling of being unable to do one’s best, losing academic self-efficacy.  

 

“I’m trying to combine continued study preparation for next year, self-interest, gardening, 

shopping, you name it, all of those things, to try and achieve some kind of balance, and yet it 

feels a bit like those circus acts where you see the wooden rods with the plates on top and 

the person spinning all the plates, and I’m trying to let not too many plates hit the deck.” 
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“So, even though I did lots of work throughout the year, I always felt like it ended up being a 

massive climax where I’d be cramming loads of stuff the day and the night before and hoping 

for the best. I’d often go to the library in the weekend as well. And I found that to be able to 

maintain this level, the general university things that you would partake in such as going out 

on the weekday, or at least being able to take part in more societies and extracurricular 

things became very difficult in my third year because to really stay on top of everything I was 

given, I had to do enormous amounts of work. And I think it meant I’d often cancel on things, 

cancel on friends." 

  

Other participants felt particular stages were more stressful than others with 2nd and 3rd year 

transitions being particularly challenging:  

 

“I’d say what I said the start of third year was maybe the worst, just because you’re working 

with people. I think it would depend, if you’re more susceptible to stress and that you’ve got 

pre-existing mental health or other extenuating circumstances, I think that could make it 

harder.” 

  

“I feel like that (calming exercises) definitely helped in the middle of exams and stuff, if I was 

ever feeling a bit panicked, then I would try and calm myself down and then I could 

concentrate again on continuing the exam. But I feel like that kind of took care of that 

problem, so the new problem was when you’ve got X number of deadlines, X number of 

exams approaching, all of these lectures and stuff, and you’re just generally feeling a bit run 

down, but it’s not a single moment of stress.” 

  

Lack of Clarity  

Course administration lack of clarity also appeared as a source of stress. In this instance 

course administration relates to requesting extensions or assessment deferrals due to an 

extenuating circumstance, or lack of clarity on assessment briefs.  

 

“And it didn't help that at the end of second year when I think I had six exams, and my sister 

was also doing her A Levels at the same time, our grandma died in Northern Ireland and had 

a whole bunch of faff around… I ended up talking to my department to say “look, what 

happens if I miss an exam?” and they were like “well, you’ll have to submit a form and we’ll 

consider it.” And I was like “well, I can tell you exactly what the situation will be, what 
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happens?” And it ended up making the whole situation more stressful, so I had to take 

exams at the end of August as well.” 

 

“Confusion from different lecturers, exam pressure: “If two or three lecturers are teaching the 

same module, you can ask the three lecturers and get a different answer from all three of 

them, which is quite stressful because some of the time you don't know what’s entirely being 

asked of you because you’re being told different things from different people. It can just put 

you on edge.” 

  

Coping  

“I try to avoid everything as possible; I’m not going to lie. I just shut everything out and I just 

try to get rid of all my responsibilities, I just pretend they’re not there. Even though it’s going 

to come back and bite me.”. 

  

Participants were asked about things they would do when under pressure, how they would 

cope. This was separated from how they kept well to draw out behaviours that may appear 

when under stress and Keeping Well activities have been reduced due to workload or stress. 

Participants gave a variety of responses from trying to push through their problems, to ignoring 

them entirely until crisis, to isolating themselves. One or two mentioned alcohol use for a brief 

time but that this hadn’t helped so they had stopped. All night study happened earlier in studies, 

but they appeared to move away from it. Feeling a bit overwhelmed.  

Key dimensions of the discussions were:  

• Powering through  

• Giving up exercising/socialising/hobbies  

• Masking  

• Crying toilets  

  

Powering Through  

A portion of the respondents referred to powering through, going all in etc. While the 

students weren’t leaving things til the last minute the quantity of deadlines meant that there 

were times where assessment crush just meant either just getting on with it or failing.  

  

Giving Up exercising/socialising/hobbies  
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Throughout the data there were descriptions of participants routinely giving up on social or 

exercise activities to study. While some level of prioritisation might be expected during a 

degree course, a balance needs to be set to avoid students burning out and becoming fatigued.  

 

“Yeah, when I’m stressed, I sleep more. Which makes me more stressed because there’s 

less time. Yeah, definitely when I’m sleeping a lot, I think something’s not quite right here, 

and I pick up on that. But I worked really hard in the first three years of my degree because I 

knew fourth year was weighted 50% and I knew fourth years who had had a really bad time, 

so I kind of front-loaded my degree as much as I could so that this year I could be like “well, 

this is happening. I’m still riding my bike, bye.” 

  

Masking  

Some participants described masking their emotions or feelings when feeling low or 

stressed and there were observations from participants on how common this is in engineers. 

This may be in part due to the high number of men on engineering courses (Imasogie, 

Oyatogun and Taiwo, 2018, Martin, 2021, Bosworth, 2022, Engineers Canada, 2021, Catalyst, 

2022, HESA, 2023) but also it could be in part due to the engineering culture of silence and 

celebration of stress of the department (Jensen, 2021) making it more likely that an engineering 

student will set aside their feelings in order to fit in: 

 

"It’s difficult because, for me, I’m someone who completely covers it. I don't let anyone 

know." 

 

"no one would be able to tell I was the most unhappiest person in public, laugh and joke and 

all that shit but obviously not inside. It’s putting on a mask, isn't it?" 

“Well, for me, even if I’m having problems, I wouldn't demonstrate to everyone. No one would 

actually see that I’m actually having problems, I’d try to cover it up somehow, try to act 

normal. That’s a very common thing amongst engineers, I’ve seen that, I’ve done it myself, 

I’ll be honest.” 

  

Crying Toilets  

“there are certain toilets which you can go to which are the crying toilets, and that’s just 

wherever we go whenever we’re feeling a bit overwhelmed. It’s kind of a running joke in the 

university, but I’m not going to lie, me and my friends have all used them a couple of times.” 
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Helpseeking   

"I shouldn’t have not told people. I think the lecturers would have accommodated it if they 

had saw how bad it was." 

  

Participants discussed their own feelings on helpseeking and sometimes considered how 

other engineering students might feel. Some stated they had not sought help even though they 

acknowledged they needed it. Some felt it was not talked about and there wasn’t a culture that 

supported this.  

 

"I think engineering as a whole, there’s a lot of stress and there’s a lot of people who just 

don't go and get help, don't talk about it." 

 

“There was a time I felt really down, around the time I was thinking about dropping out, and I 

stayed in a lot, I didn’t really communicate with anyone, I didn’t let my friends in.” 

  

In current literature it is common to see references to delayed or no helpseeking in relation 

to engineering student mental health and wellbeing. Publications have reported some key 

barriers to helpseeking and some of these barriers are referred to in the interview data. As a 

high-level overview, the participants generally did not wish to seek help themselves but would 

be happy to help others.  

  

“There was a time I felt really down, around the time I was thinking about dropping out, and I 

stayed in a lot, I didn’t really communicate with anyone, I didn’t let my friends in. Even when I 

went to lectures I would just sit there not speaking and just go back to my room. But I just 

had to get over it and once I’d done that, I actually realised how bad that was for me 

personally because I’m not the type of person to open up to anyone either. Even though 

there was a lot of support, I was still not the type of person to reach out or open up to 

anyone. I’m an only child, and growing up, I was only around boys. So, I’ve kind of adapted 

their mentality and just the fact that they don’t open up, they don’t talk about their feelings, 

I’m a lot like that as well.” 

 

“I had lost I think five family members in the space of about six months, so I had a really 

rough summer that year. And I was my fault completely, I didn't apply for extenuating 

circumstances for the exam, but I’d applied for so many extenuating circumstances that I 

reached a point where I wanted to pretend it didn't happen, wanted to pretend it didn't exist.” 
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"No. Everything was just kind of “chin up, you’ll be fine.” 

 

“I was going to (go back), but I didn't have time to book the appointment, because this fourth 

year had so many deadlines and the dissertation and stuff. So, I didn't really want to take the 

time to do it. " 

  

Helping Others  

“You’d probably get that from an engineer, them asking “okay, is this guy my friend, or 

someone I don’t talk to?” You get different flowcharts and everything.” 

  

A few participants felt comfortable to support peers through a mental health or wellbeing 

issue. Some felt they would struggle to feel comfortable but would feel sympathetic. Others 

mentioned it might depend on how well they knew the person and there was some appetite to 

get training to better help others. This indicates that a portion of engineering students had the 

desire and general confidence to provide peer support informally but may benefit from training.  

 

“I think a lot of people would maybe find it awkward but having had experience growing up 

with mental health and family members with it, my first instinct would be I want to help them 

because I’d understand. And I think saying things like that to people when they’re suffering 

falling on deaf ears but do generally understand how all-consuming it is, so I’d be happy if 

people reached out to me. And I would check up on them, so I’d try and get them to get help 

and I wouldn’t just leave.” 

 

While participants appeared less inclined to seek help for themselves, they showed much 

more comfort in supporting others both directly and indirectly. This is potentially showing a 

moving of the culture of silence or reduction of stigma in relation to mental health and wellbeing 

and possibly a sign that in time engineering students may begin to feel comfortable about 

seeking help for themselves.  

 

“It depends how close I was with them. I wouldn’t want to feel like “this person has noticed 

I’m acting weird therefore everyone must have noticed.” I wouldn’t want to make them feel 

like that. But if I was friends with them, close enough with them, which is probably more of a 

function of how I am as a person than anything else, then I would approach them and ask 

them if they were okay, what’s going on and whatever, and take it from there, really.” 
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Some participants felt they would be able to approach someone directly if they were 

concerned, where others would consider their relationship to someone before deciding on a 

course of action. One participant hinted at a potential stereotypical way an engineering student 

might approach helping another person.  

   

Sources of Support   

“I found it was actually really beneficial, so I did go back two or three more times until 

eventually I went one last time, I kind of said “I am feeling a lot better in and of myself.” 

  

Sources of support discussed included friends, family, student counselling, GP support, 

Headspace. Some participants had a fairly positive view of university support, but others had 

poor experiences. Central services i.e., Disability and Dyslexia services were viewed 

positively. Key dimensions of this section: some participants aware of available support and 

have experienced good support enabling them to persist. Some felt the administrative staff 

were not sympathetic or helpful whereas others felt there was good support available even if 

they didn’t themselves feel they needed to use it. Those who felt there was good support 

mentioned posters they had seen in their Schools/Departments and that lecturers regularly 

mentioned being available to chat. There were differences in how the participants viewed 

support from lecturers, with some saying it was good that engineering staff were available to 

discuss mental health and wellbeing and others suggesting this was not their job, there was a 

problem with power balance, or again fear of judgement.  

One participant described hearing that another engineering student had the phone number of 

their personal tutor and found this supportive.  

 

“I know that one of my friends who’s in a different tutor group, he still has his academic’s 

phone number in his phone because he was like “you can phone me at any time. If you’re on 

a train and you’re coming back from somewhere and you’re not having a good time, you can 

just phone me, it’s fine.” 

 

This is slightly concerning as staff should also maintain boundaries of their own and this 

type of availability may not be possible for other staff leading to mixed experiences for students 

and potential of overburden for some staff.  

More broad support was also mentioned i.e., university wide support which was positively 

regarded.   
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“I had some issues in my fourth year with my thesis where I got into anxiety, and the 

university supported me quite well.” 

 

Mobile App Headspace was mentioned by one participant as a useful tool but other than 

that apps were not mentioned. Another participant described their experiences in getting 

support from their personal tutor where the tutor was able to listen and make them feel 

comfortable but then did not follow through with practical support they would expect from a 

personal tutor (support with the course administration process for absence to see a dying loved 

one).  

Consistency of experience was described by some participants who noted that if you had your 

personal tutor as a lecturer in a small class, they were often more approachable than if your 

personal tutor was not. This may lead to inconsistent support across a cohort.  

  

Keeping Well  

  

“I think time management is a big part of it. If you leave a lot to the last minute, and you've 

got everything coming at you, whereas if you can kind of stagger your workloads or stagger 

the amount of assessments you’ve got, things are more manageable in smaller chunks than 

a big pile.” 

  

Some participants indicated that physical activity helped them keep well, but that study 

meant that there was a reduction in activity, due to lack of time to focus on themselves. Some 

participants mentioned eating well, socialising, and a variety of hobbies. Time management 

and taking regular breaks was also important for keeping well. Things that worked for 

participants were: Routine, taking time for themselves, break away from screens, time 

management, listening to death metal, planned treats, headspace app, meditation, screaming, 

ACT therapy, reframing, breathing exercises. Participants described the activities they 

engaged in to keep mentally well. It was anticipated that the data generated from this question 

would align and perhaps expand on the information given in phase one.  

Key dimensions of the data were: exercise, either with others or individually, listening to 

music. Eating well. Bell ringing, glee club, kayaking, engineers without borders. Some mention 

social activities and hanging out with friends outside of engineering. For the most part activities 

related to them personally, i.e., exercise, socialising but there was also mention of some 

volunteering (engineers without borders) or caring for an animal. This type of activity or 
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community engagement has been linked with improvements in mental wellbeing (Tabassum, 

Mohan and Smith, 2016) and supporting eudaemonic happiness (Son and Wilson, 2012). Time 

management was again raised as something people actively do to ensure they have time to 

stay well.  

Finding time to pursue these activities was noted as a challenge, particularly during the week.  

 

“Yeah, when I’m stressed, I sleep more. Which makes me more stressed because there’s 

less time. Yeah, definitely when I’m sleeping a lot, I think something’s not quite right here, 

and I pick up on that. But I worked really hard in the first three years of my degree because I 

knew fourth year was weighted 50% and I knew fourth years who had had a really bad time, 

so I kind of front-loaded my degree as much as I could so that this year I could be like “well, 

this is happening. I’m still riding my bike, bye.” 

 

Routine was seen as important also with a participant describing how working gave them a 

routine and supported their wellbeing.  

 

“So, that was the way I recovered, that was my way out." "I felt that I could handle it. I had a 

good routine, I knew I was capable of working hard, I was stable.” 

 

Mindfulness or yoga was also described as helpful activity. Positive thinking also was 

discussed, and going for walk was mentioned frequently as a way to clear one’s head and feel 

better.  

  

Time Management  

"I’d schedule it into what I’d class as my frees, so that is how I would cope with the stress, at 

least I can get it done if it’s on a checklist and I can tick it off. I like to make schedules…So, if 

there was something I knew I needed to do, I’d schedule that in.” 

 

Time management was discussed in most interviews. Responses varied from those who 

felt they managed their time well and those who found this particularly challenging. Most 

participants mentioned workload or hours required for study was a lot and some participants 

said they often sacrificed other interests often to keep up. In the survey, time management 

appeared to be a useful mitigator for stress in that those who viewed their time management 

skills positively appeared to have better mental wellbeing. Key dimensions were developing 
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and sticking to routines, maintaining hobbies and exercise (or not), working to deadlines as a 

useful motivator.  

 

“I just look at the deadlines and I think right, I’ve got a week to do it, I need to do it, it doesn’t 

matter how I feel, I’ll be fine in the future, so I’ve got to get this done now. Although I think I 

gravitated away from them [all-nighters] as the program went on. But, yeah, I think the worst 

thing was just all-nighters, really.” 

 

Those who felt they managed time well described habits such as developing routines and 

building in rest breaks. Some of the routines described may be difficult to stick to over 

prolonged periods of time and there may be a potential for illness or an unexpected event to 

derail this. Some described all or nothing approaches to study, which over short period might 

be temporarily helpful but again over prolonged time this could lead to burnout and poor mental 

wellbeing.  

 

“I’m not good at managing my time in the sense of spreading it. So, I’ll just go all in. All or 

nothing. So, I’ll just spend 10 hour days just studying and this is a bit stupid, but part of what 

happened to me when I got run down was just forgetting to do simple things like eating, 

looking after myself, exercising, getting very stressed.” 

  

“Because I try to keep three weeks ahead of the modules, and when the exams do start or 

we get issued with the exams, they’re normally issued about two or three weeks into that set 

part of the module, I just continually work through them as they come across. I’ve never been 

one for leaving things until the last minute. I need a bit of flexibility.” 

  

Theme 3: Summary  

This theme looked at mental health and wellbeing in engineering students. Stressors were 

identified in the data relating to curricular activities, in particular overwhelming workload, 

exam/assessment stress, and lack of clarity on expectations. Coping strategies were 

overworking/powering through and dropping social activities. Strategies for keeping well 

included rest breaks, eating well, exercise, socialising and hobbies. Participants noted having 

to reduce or remove these strategies at stressful times in the academic year. Sources of 

support were friends, family and support services although these were used least, those that 

did use support services like counselling found they were very helpful.  
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5.7.4 Theme 4: Suggestions for Institutions  

As part of the semi-structured interview, participants were asked if they had any suggestions 

for improvements in relation to mental health and wellbeing support in their School of 

Engineering. Table 36 is the matrix summary for this theme.  

  

Table 36. Suggestions Framework Matrix Summary. 

Subthemes   Example Codes   

Suggestions for Institutions   

Visibility   

Curriculum Enhancement   

Training   

  

The key dimensions of the discussions related to:  

 

• Visibility; 

• Curriculum Enhancement; 

• Training; 

  

Visibility  

  

"I wouldn't really know who to go and speak to if I wanted to… I think when I went to defer, I 

had to contact the union, and they put me through to a counsellor who had to sign me off, 

and that was fine, they did that, that was grand. But I don't feel there would be anyone at the 

engineering level. Well, actually, they wanted me to go and speak to a personal tutor, but I 

don't know who my personal tutor is because no one’s told me and my original one left." 

 

Participants felt that there was a lack of visibility in terms of what was available to them in 

term of mental health and wellbeing support. A dedicated mental health and wellbeing advisor 

was suggested, and this has been beneficial in the “centralised support” intervention but may 

be too costly for universities in the UK – would this be needed in all schools rather than only 

engineering. Staff including professional and support staff should be more open and supportive 

and equipped with signposting information and a more open environment in the School office 

was also suggested, pointing to an overall unwelcome feeling.  
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“I’d say sometimes the teaching office just being more friendly and open. I know that’s silly, 

but just feeling like you can speak to people is a huge part of wanting to speak to them.” 

  

Curriculum Enhancement  

"Currently they treat everybody like they know everything from start to finish, and kind of like 

they’re not struggling with it." 

  

Some participants proposed changes to curriculum and staff enhancements, particularly 

around course organisation and ensuring topics are covered in the right order at the right level, 

and also increased in complexity perhaps more steadily than it is perceived to be:   

 

“one configuration involved mechanical analysis that you don’t learn until third year and I 

think a lot of the lecturers thought we knew it already and they didn’t realise until later on, 

these people don’t know this.” 

  

There were suggestions to move to more coursework and fewer exams, but there were also 

suggestions that there was already too much in the assessment schedule. This perpetuates 

existing arguments in engineering education around assessment. The advantages and 

disadvantages of exams versus coursework have long been a source of discussion and is an 

argument not likely to be solved any time soon. However, pace, frequency, academic difficulty, 

pressure, and risk of collusion/personation all need to be considered in deciding on an 

assessment plan. Mentoring from people closer to the students’ learning journey was also 

suggested, either by peers/buddies or by PhD students.  

Ensuring the order of topics is correct, more flexibility with assessment submission, and timely 

study skills support were raised as key areas for enhancement.  

  

Training  

“I don't really feel like I could turn to the teaching office if I had an issue. I feel like they’re 

sometimes a little bit…I don't feel like they’re very understanding at times, that at times you 

have issues going on outside of uni.” 

  

Participants suggested that mental health and wellbeing training should be given to staff 

and key people particularly those who are in regular contact with students. Students should be 

able to have open communication with staff and they should all have some awareness of 

mental health and wellbeing problems. Training the people who deal with students every day 
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to recognise where there are issues would be beneficial. This is especially important in 

engineering, as many people don't ask for help when they first need it. A dedicated engineering 

counsellor was suggested also, which may be of benefit, if there is room in the budget.  

 

"Otherwise, you’re just being handed this thing and you’ve got no idea what it is or what to do 

with it." Maybe the uni could be clearer who to talk to or have someone specially assigned for 

everyone, rather than just giving it as another job to a lecturer who has already got other jobs 

to do." 

 

Finally, mental health and wellbeing support should include understanding what students are 

dealing with outside of the university setting.  

  

5.8 Stage 5B Abstraction   

The previous stage described the findings of the framework analysis and developed three 

key themes and one suggestions category. This stage of the analysis explores more deeply 

the overarching constructs that contribute to mental health and wellbeing in engineering 

students.  

 

5.8.1 High Level Constructs 

Once data summaries were produced, the high-level constructs of “The Curriculum,” “The 

Student,” and “The Culture” were developed. Time was spent considering the distinct aspects 

of the data summaries looking to categorise into higher level constructs. The three high level 

constructs were teased out from the summaries as aspects that different stakeholders might 

influence. This is in line with the pragmatic and salutogenic nature of the research – we have 

answers and so what is the next course of action. The stakeholders are: Academic institutions, 

Engineering Students, Engineering Industry. All three stakeholders can influence and can be 

influenced by to a greater or lesser extent the constructs of The Curriculum, The Student, and 

the Culture (Figure 30). 

  

The Curriculum 

The Curriculum is largely set by the academic institution, influenced by market demands 

and professional regulatory bodies, and to a lesser extent, student feedback. The curriculum 

reflects and sometimes perpetuates the Culture and impacts on the Student.  
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The Student 

The Students’ ability or inability to thrive is largely influenced by the curriculum and the 

culture. The Student has the most potential to drive lasting Curricular and Culture change and 

yet is at risk of driving cultural reproduction.  

 

The Culture 

The Culture of engineering as a concept is currently one of stress celebration, of silence, of 

stigma. The Culture is influenced by the Curriculum and itself and can be perpetuated by the 

Student.  

 

Figure 31. Diagram of the High-Level Constructs. 

 

5.8.2 Proposed Framework: S.O.S – S.O.R.T 

It was the hope of the researcher to develop a tentative framework to support the 

improvement of mental health and wellbeing in engineering students. Any model would need 

to appeal to both engineering students and staff. The following is a description of the 

development of this model. Summaries were further reviewed and assigned concepts with the 

intention of building a relatively simple model to support enhancement of engineering student 

mental wellbeing. These concepts were arranged into S.O.S (deficits, or factors contributing 

to poor mental wellbeing) and S.O.R.T. (strengths, or factors contributing to good mental 

wellbeing). Table 37 shows the Framework Matrix with the related assigned high-level 

concepts.  

 



 

 

177 

 

Table 37. Framework Matrix with High Level Concepts. 

Themes  Subthemes  Concepts  

Curriculum  

Participant Description  -  

Course Structure/Content  Overwhelm  

Learning Activities  Stigma, Trust  

Experience of Teaching  Stigma, Trust  

Assessment  Overwhelm  

Study Support  inefficacy/Self Efficacy   

Course Administration  Overwhelm/Stigma  

Experiences of Women Engineers  inefficacy/Self Efficacy  

General Student Experience  All  

Covid changes  Overwhelm/Self-efficacy  

Engineering Identity  

Choosing Engineering  inefficacy/Self Efficacy  

Views on Engineering  inefficacy/Self Efficacy  

Engineering Habits and Culture  inefficacy/Self Efficacy  

Engineering views on MHWB  Stigma  

Perceptions of Industry  Stigma  

Mental Health and 

Wellbeing (MHWB)  

Current MHWB  inefficacy/Self Efficacy/Stigma  

Sources of Stress  Overwhelm  

Coping  inefficacy/Self Efficacy  

Helpseeking  Stigma  

Helping Others  Stigma  

Sources of Support  Self-Efficacy Organisation/Routine  

Keeping Well  Organisation/Routine   

Time Management  Overwhelm/Organisation  

Suggestions for 

Institutions  

Visibility  Stigma/Trust  

Curriculum Enhancement  Self-Efficacy/Organisation/Routine  

Training   Stigma/Trust  

  

In summary, the qualitative data has been reviewed with the following high-level constructs 

in mind: The Student, The Curriculum, and the Culture, with the supporting concepts   

relating to poor or good mental wellbeing. Figure 31 depicts an initial proposed framework 

in a similar style to the salutogenic continuum. Future research evaluating and developing the 

framework would be required before recommendations for its use could be made. 
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Figure 32. The S.O.S - S.O.R.T  Continuum. 

 

5.8.3 S.O.S 

S.O.S. is the acronym describing overarching concepts contributing to poor mental health 

and wellbeing in engineering students. It has been developed to support understanding for 

engineering educators and stakeholders.  

  

Self-Inefficacy  

Self-Inefficacy or negative self-efficacy is a concept that describes a person’s perception of 

their inability to cope with adverse situations (Bandura, 1987). It is described by Tacke (2022) 

as a feeling of lack of capacity to produce a desired effect and can contribute to burnout 

(Schaufeli and Salanova, 2007). A survey of the tech workforce reported 33% of workers at 

high risk of burnout felt  inefficient at their job (BurnoutIndex, 2022). Burnout can lead to poor 

mental health and can be associated to mental illnesses such as anxiety and depression 

(Koutsimani, Montgomery, and Georganta, 2019). Students who described poor time-

management,  low confidence, lack of belief in themselves academically, particularly in relation 

to exams, were describing self-inefficacy.  

  

Overwhelm  

Participants described a crowded curriculum, over assessment, excessive activity, and lack 

of clarity in processes and expectations. Some described problematic cultures from celebration 

or normalisation of continuous stress to sexism. Other narrative included a lack of clarity in 
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processes, uncertain futures, confusing briefs, unknown expectations, and overwhelming 

volume of course content.   

  

Stigma  

Participants described experiencing unsupportive environments, a culture of silence or not 

feeling welcome to be open about mental health and wellbeing, untrained staff, feeling 

inadequate in themselves, feeling afraid to appear weak, wanting to impress employers, and 

fear of judgement. Reducing stigma is critical to improving mental health and wellbeing for 

engineering students. 

  

5.8.4 S.O.R.T  

As this research is embedded with a salutogenic focus, the data was also analysed for 

wellbeing promoting factors. S.O.R.T. is the acronym describing overarching concepts 

contributing to good mental health and wellbeing in engineering students. As with S.O.S., it 

has been developed to support understanding for engineering educators and stakeholders. 

  

Self-Efficacy  

 

Coping self-efficacy is the perceived ability to cope effectively with life challenges. Some 

participants demonstrated self-efficacy, expressing their belief in their ability to deal with the 

challenges an engineering course presents. Strategies for success included excellent time 

management and maintaining social links and personal activities.  

  

Organisation  

 

Time management in particular allowed participants to plan and maintain study schedules and 

activities that support mental wellbeing. Ensuring work was done on time and not worrying 

about perfection were ways to keep a balance, although this was sometimes difficult to 

maintain. 

  

Routine  

 

While the main wellbeing activity appeared to be exercise in various forms, the ability to 

maintain a routine that included wellbeing activity was not always apparent. Those who stuck 
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to a routine that included their own interests appeared to have a higher sense of general 

wellbeing and control. Therefore, setting and maintaining a routine may have beneficial impact 

on mental health and wellbeing. 

  

Trust  

 

Developing a community or culture of trust in engineering schools and departments will be 

critical to supporting good mental health and wellbeing. Those who felt they had good mental 

health and wellbeing also felt that they were able to talk with at least one member of 

engineering staff about how they were feeling and that they had a good network of support in 

place. 

  

 5.9 Chapter Summary 

This chapter reported on phase two of the doctoral research. Semi-structured interviews 

were carried out with a subset of volunteers from the respondents of the survey in phase one. 

The transcripts were analysed using framework thematic analysis and the themes of The 

Engineering Education Experience, Engineering Identity, Mental Health and Wellbeing, and 

Suggestions for Institutions were identified. The  frameworks were then analysed for higher 

level themes which were developed to be The Curriculum, The Student, and The Culture. 

Further to this a proposal for a framework to support good mental health and wellbeing  in 

engineering students was put forward with a  salutogenic  underpinning. The next chapter will 

integrate phase one and two findings  for discussion and begin to draw the research to 

conclusions and recommendations.
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Chapter 6: Integrative Discussion   

6.1 Chapter Overview  

The previous two chapters presented the findings and discussions for each phase of the 

sequential explanatory research design. This chapter will now integrate results and discussion 

from both phases into a unified discussion that revisits the research aims and questions and 

begins to draw conclusions from the research.  This includes bringing findings together and 

presenting them side-by side.  

 

6.2 Introduction 

 There are several ways that integration of mixed methods can be achieved (Fetters, Curry, 

and Creswell, 2013, Guetterman, Fetters, and Creswell, 2015). The following paragraphs 

describe how results and findings from this work have been integrated. This research was 

developed and implemented as a sequential explanatory mixed-method design. This means 

that the findings of phase one (quantitative) informed the data collection of the phase two 

(qualitative) (Ivankova, Creswell, and Stick, 2006).  

  The two phases of the research were integrated through ‘connection’ and ‘building’ (Fetters, 

Curry, and Creswell, 2013). Participants of the survey were purposively sampled for the 

interview phase and the results of the survey informed the development of interview questions.  

The research has been further integrated at the ‘interpretation and reporting level’ (Fetters, 

Curry, and Creswell, 2013) through the joint display and discussion that follows in this section.  

To support the reader, the following visual guide has been developed incorporating guidance 

from Ivankova, Creswell, and Stick (2006) with the purpose of providing an overview of each 

phase, the linking points, the procedures, and the resultant ‘product’ (Ivankova, Creswell, and 

Stick, 2006). This is outlined in Table 38.  
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Table 38. Visual Model for Mixed-Method Design Procedure. 

Phase Procedure Product 

Systematic Scoping 

Review  

JBI methodology, development of 

systematic review protocol, execution of 

review  

Scoping review protocol  

Peer reviewed published scoping 

review  

Phase One: Quantitative 

Data Collection  

Web-based survey for engineering 

students (n = 417)  

Numerical and open text data  
 

Quantitative data 

analysis  

Data cleaning and screening  

Descriptive statistical analysis  

WEMWBS scoring analysis.  

Content analysis  

Descriptive statistics  

WEMWBS Scores  

Presentation of content analysis 

Connecting phases one 

and two 

Purposive sampling for 

stage/subdiscipline. (n = 27)  

Developing semi-structured interview 

guide  

Piloting guide   

Cases (n = 27)  

Interview guide  

Supporting information document 

for participants  

Phase two:  Qualitative 

data collection  

Individual recorded video-conferencing 

and telephone interviews with 27 

participants.   

Audio and video files. (n=27)  

Qualitative data analysis  Coding and framework thematic analysis 

supported by NVivo.  

Theme development  

Abstraction and interpretation  

Transcriptions (n = 27)  

Images of analysis process  

Framework matrices  

Data summaries  

Theme description  

Abstraction and visual models  

Integration of phases  Juxtaposition of results and findings 

against research questions to identify 

patterns of association 

Interpretation and discussion of combined 

findings  

Discussion  

Limitations  

Conclusions and 

recommendations for future work  

  

  

6.2 Juxtaposition of Findings: Mental Health and Wellbeing 

An electronic survey was developed and carried out in November 2019-January 2020. The 

survey included the Warwick Edinburgh Mental Wellbeing Scale and an option to self-report 
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any mental illness. The results of the survey in Phase One indicated that the mental health of 

engineering students in the UK was similar to the mental health of the general UK population, 

but mental wellbeing of engineering students was statistically significantly poorer than the 

mental wellbeing of both the general UK population and the general student UK 

population.  Some gender differences were also noted with female students reporting poorer 

mental wellbeing than the male students. Mental Health and Wellbeing was also explored in 

Phase Two which included some discussion of the COVID-19 lockdown. Table 39 brings the 

two phases together and provides a short summary answering the research question. 

It should be acknowledged that that many respondents disclosing a mental health condition 

had been diagnosed and or treated for it for the first time during their studies, The implication 

of this is that students may be processing and coping with new medications or treatment plans 

and poor mental health at the same time as learning complex engineering learning material 

and coping with a heavily loaded study schedule. This should be considered when supporting 

students in poor mental health. 

 

6.2.1 Mental Wellbeing  

The Warwick Edinburgh Mental Wellbeing Scale score for engineering students who 

participated in the survey was 41.3, which is within the accepted threshold  for possible clinical 

depression. Only 3.62% of respondents scored for high mental wellbeing (60-70). Compared 

to general UK populations of Scotland, England, and Wales where data was available, 

engineering students have statistically significantly poorer mental wellbeing.  Compared to the 

UK student population the engineering UK student population appeared to have poorer 

elements of mental wellbeing in relation to feeling useful, dealing with problems well, feeling 

close to people and feeling cheerful, but it was not possible to compare directly with data due 

to the presentation style of publication results. Stages 2-4 had significantly worse mental 

wellbeing than Stage 1 and female students reported poorer mental wellbeing than male 

students.  

Aeronautical students reported the highest mental wellbeing at 46. Electronic and Electrical 

students reported the lowest mental wellbeing at 40 and there was a statistically significant 

difference was noted with female electronic and electrical students reporting poorer mental 

wellbeing than their counterparts.  
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Table 39. Juxtaposition of Results for Research Question 1. 

Research Questions Phase One Phase Two Summary 

What is the mental 

wellbeing of engineering 

students in the UK  

Mean WEMWBS Score 41.3.  

3.62% High MWB.  

Aeronautical students report highest 

mean at 46. Electronic and Electrical 

students scored lowest at 40. Female 

students reported poorer MWB  than 

male students (p>0.024).  

A mix of reports from 

participants, some who 

found the previous couple of 

months stressful and  others 

who felt not having to make 

excuses not to go out 

helpful for their studies. 

Routines were hard to 

reinvent during COVID-19 

lockdown and studying for 

many was harder.  

Significantly poorer than general population and 

elements of MWB poorer than general student 

population (p<0.001). Large effect  size between 

engineering students and general population. 

Interviews highlighted areas of concern like loss of 

routine, and in relation to covid some found being in 

lockdown a relief. Both quantitative and qualitative 

findings indicate a mental wellbeing problem. 

What is the mental health 

of  engineering students 

in the UK  

28% diagnosed or treated for a mental 

health condition.  

19.9% Depression, 18.94% Anxiety 

 Not covered Prevalence of mental health problems appeared to be 

similar to the general UK population, but there was over 

representation of women in the data, and risk of 

response bias.   

How long has it been 

since diagnosis? 

 Just under half of the 118 respondents 

(49.15%) reported having been 

diagnosed or treated in the 24 months 

before the survey.   

 Not covered Results indicate many respondents dealing with a 

diagnosis and/or being treated for mental health 

problems for the first time while also being at university. 

This indicates and area where support may be 

beneficial. 
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6.2.2 Mental Health Problems  

Participants were asked to self-report any mental health problem and 28% reported having 

been diagnosed or treated for a mental health condition with 9.9% of participants experiencing 

depression, 18.94% experiencing anxiety disorder, and 9.83% experiencing both depression 

and anxiety disorder. Of these participants 36.44% felt they managed their condition well or 

very well, and 27% felt they managed their condition poorly or very poorly. These results are 

similar to those of Danowitz and Beddoes (2022). Participants indicated when they were first 

diagnosed or treated for a mental health condition and the responses indicated that 

many respondents reporting a mental health condition had been diagnosed and or treated for 

it for the first time during their studies, with 15 3rd year undergraduates and 11 4th year 

undergraduates reporting having been diagnosed or treated for a mental health condition 

within 2 years of study. 

  

6.3 Juxtaposition of Findings: Helpseeking 

To answer this question, both phases were utilised more fully (Table 40). The survey 

indicated that mental health helpseeking behaviours were similar to the behaviours identified 

in international literature on engineering students in that there were low rates of help-seeking, 

resistance to help-seeking, issues of stigma, and lack of trust (Jensen and Cross, 2021, Wright 

et al, 2021, Bork and Mondisa, 2022).  Over half of respondents (53.2%, n=222) stated they 

would not talk to a member of engineering staff if they were feeling low or mentally unwell with 

a quarter (24.7%, n=103)) stating they would with the remaining 91 (21.82%) stating they were 

unsure if they would talk to a member of engineering staff.  Respondents to the survey said 

they would prefer to seek help from friends or family rather than engineering staff and would 

prefer to deal with their own problems with only 10 respondents saying they would seek 

professional help.  Participants stated they would prefer to disclose to a partner or family 

member before a member of university staff and would go to a GP over a university support 

resource. The interview analysis highlighted a general lack of trust in academic staff, and also 

that students had often experienced poor support from universities in the past, discouraging 

them from thinking about approaching university staff for support and guidance.  Examples of 

good pastoral care were also reported but these were in the minority from the sample and were 

placed in context of being unusual experiences for the culture. Participants generally felt that 

mental health and wellbeing was overlooked in their engineering schools of departments, and 

those who discussed the engineering profession largely felt that this was reflective of 

engineering culture generally. This perception may in part be contributing to the culture of 

silence and lack or delay of helpseeking engineering students.  
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Table 40. Juxtaposition of Findings: Helpseeking. 

Research Questions Phase One Phase Two Summary  

What are the mental 

health help-seeking 

behaviours of 

engineering students in 

the UK?  

53% would not seek help from 

engineering staff, 24.7% would seek 

help, remainder unsure.  43% 

participants who reported a mental 

health condition would not seek help 

from engineering staff. 58% of 

participants who reported not having 

a mental health condition would not 

seek help from engineering staff.  

Preference to seek help from friends or family and would prefer 

to deal with their own problems. Some were confident that 

personal tutors/other eng staff would help but many did not, 

either reporting  staff members being incapable, unsympathetic, 

judgemental or believing this to be the case. Concerns about 

being judged/reduced grades/not getting jobs were concerns 

about seeking help. If they seek help it is usually because they 

have failed or need an extension or they are now very ill/at crisis. 

Some acknowledged they should have spoken up earlier.  

Both Phase One and Two 

indicate lack of trust in 

engineering staff overall. 

Some participants had 

found good personal 

support. Delayed 

helpseeking was evident 

from open text survey 

questions and interviews. 

Who do they seek help 

from  

Friends (32%) or family (32%) Self-

Solve (27%) professional (12%)  

Participants mentioned supportive personal tutors, GP, and 

partner as people they would go to for help. Student counselling 

was also mentioned as an option and generally positive 

experiences, but some felt it was only for people who really needed 

it, and others’ needs would be greater than theirs. Waiting times 

were mentioned as unhelpful.  

Interview findings supported 

survey findings. 

What are their 

experiences of help 

seeking 

Open text responses included mixed 

experiences from poor to good. Poor 

experiences put respondents off trying 

again. 

Participants had mixed experiences of helpseeking, with some 

regretting not having sought help sooner and others experiencing 

judgement or observing others being judged and then put off 

seeking help themselves. 

Interview findings supported 

survey findings. 
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6.4 Juxtaposition of Findings: Mental Health and Wellbeing Strategies  

Participants were asked in both the surveys and the interviews what they did to keep well. 

The question was indicated to mean mental wellbeing. Not all participants answered all 

questions. Some participants indicated that physical activity helped them keep well, but that 

study meant that there was a reduction in activity, due to lack of time to focus on themselves. 

Most engineering students (77.78%, n = 322) listened to music often or all the time with smaller 

proportions watching television or films and playing computer games.  Over half (56.4%, 233 

of 412) reported exercising alone sometimes or more often in the previous two weeks, with 

46.7% (192 of 411) reporting exercising with others. In terms of connection, over half (51.94%, 

n=214) had often spoken with friends or family in the previous 2 weeks, and 5.94% (n=12) 

students reported often or frequently meditating. Time management was also considered 

important for keeping well. This adds to findings by Adams and Blair (2019) where time 

management was reported to be strongly associated with better academic performance. Table 

41 displays the joint findings for mental health and wellbeing strategies used by engineering 

students. 

 

6.4.1 Not recognising symptoms /not recognising activities – lack of  self-

awareness  

From the survey there were unusual results with very low reports of doing anything to 

support their wellbeing. However, when asked to identify activities generally, there were a great 

deal of activities being undertaken that would be considered as supportive to wellbeing i.e., 

exercise, socialising, music etc. This may indicate a lack of awareness of the benefits of 

hobbies and exercise on mental health and wellbeing. The scoping review (section 2.4) 

identified self-care and self-awareness interventions that may support better mental health and 

wellbeing (Altun, 2008, Huerta et al, 2021). However, it is also important to acknowledge that 

as mental health and wellbeing deteriorates in a person there can also be an associated 

reduction in insight; medically termed ‘anosognosia’ (Mograbi and Morris, 2018), as to the 

impact poor mental health and wellbeing may be having. This lack of insight may lead to 

students not recognising the need for help and therefore not help-seeking, perpetuating a 

vicious cycle.  
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Table 41. Juxtaposition of findings: Mental Health and Wellbeing Strategies. 

Research Questions Phase One Phase Two Summary 

Types of wellbeing activity  (77.78%, n= 322) listened to music often or all the time 

with smaller proportions watching television or films and 

playing computer games. 56.4%, 233 of 412) reported 

exercised alone in the previous two weeks, with 46.7% 

(192 of 411) exercised with others.  51.94%, n=214) had 

often spoken with friends or family in the previous 2 

weeks. 5.94% (n=12) students reported often or 

frequently meditating. 

Exercise, socialising, music etc.  Rock 

climbing stood out to the researcher as 

an activity that appeared to be 

associated with good mental 

wellbeing.    

Participants described a variety of 

activities including video/audio 

consumption and exercise. 

Perceptions of wellbeing 

activity  

Participants who reported spending time on their 

mental health and wellbeing also scored higher in the 

WEMWBS. 

 Participants felt their activities did 

support better mental wellbeing, but 

many mentioned having to stop 

engaging due to having no time. 

Some participants did not appear to 

link looking after mental wellbeing to 

the activities they reported engaging 

in.   

 Keeping Well  79% felt this was important, but 34% reported either not 

looking after their mental wellbeing in the previous 2 

weeks. 

Volunteering, community engagement 

etc beneficial to some. Time 

management was again raised as 

something people actively do to ensure 

they have time to stay well.   
 

Some participants knew what kept 

them well and either were or were not 

successful in maintaining these 

activities. Participants considered 

keeping well important but didn’t or 

couldn’t do these activities. 

 Coping  Reaching out to friends, family, or dealing with problems on 

their own. Not likely to ask for help from engineering staff 

unless had positive experience.   

 Powering through, Giving up 

exercising/socialising/hobbies, 

Masking, Crying toilets  
 

When coping rather than maintaining 

wellness, there is tendency to power 

through and try to cope on own. 



 

 

189 

 

There was a clear desire for some students to self-solve wherever possible, with “dealing 

with things myself” being the third most selected choice when asked who they would seek help 

from.  

Anecdotal evidence from personal communications with a student counsellor was that this 

preference aligned with a counselling approach that they found to be positively impactful for 

engineering students – that of Gestalt psychology (BACP, 2023). Paradoxically, in contrast to 

the engineering approach of reductionism to solve a problem, Gestalt psychology is based on 

holism (Stevens, 2023), i.e., something being more than a sum of parts. Given that engineering 

problem-solving and process improvement is largely reductionist as an activity i.e., breaking 

problems down to smaller parts, it is surprising that some engineering students respond well 

to a Gestalt psychological approach in counselling therapy. More research into this area would 

be helpful as there is an increasing move to project and team-based learning within the 

engineering curriculum which may support collegiality and increase opportunities for peer 

support.  

Mindfulness was not an activity that was mentioned often in the interviews but through the 

systematic scoping review that was updated after the data generating phase it appears that 

guided mindfulness activities may be positively impactful for engineering students.    

Comparing these responses with the WEMWBS mean score for respondents demonstrated 

those who reported looking after their mental wellbeing often or most of the time had an overall 

WEBWMS mean score that fell above the threshold for possible depression indicating that 

their activities may be supporting their mental wellbeing.  

   

6.5 Feeding Forward  

Survey participants were asked if they had any comments for future engineering students. 

Interview participants were asked if they had any suggestions for Schools or Departments of 

Engineering. Comments for students mainly focussed on time management, rest, and getting 

help, and suggestions for Schools or Departments focussed on visibility of help, curriculum 

enhancements, and Mental Health training for staff. Table 42 presents juxtaposed findings. 

 

6.5.1 Visibility  

More visibility and more advertising of existing services. This should be a straightforward 

and inexpensive enhancement to deliver. Expectations should be managed however if there 

are significant waiting times, or particular opening times to consider. Students should be able 

to talk openly with supervisors. Academic supervisors should have information to hand and be 

able to signpost. Academic supervisors may not be the best people to approach with a mental 
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health problem and there are issues of boundaries. There is also a culture of stigma evidenced 

from the interviews, the survey data, and supported by published literature (Jensen and Cross, 

2021, Sanchez-Pena, et al., 2021, Hargis et al., 2021, Bork and Mondisa, 2022, Jensen, 2023). 

Teaching office should be friendly and open. Mental Health training may be useful for all 

engineering staff – while there is a cost associated with this there is the benefit of reducing 

stigma generally (Morgan, Ross, and Reavely, 2018, Edgar and Connaughton, 2021). Assign 

a dedicated mental health professional in the engineering department was also a suggestion. 

 

Table 42. Juxtapositions of Findings for Suggestions and Comments . 

Research 

Questions 

Survey Findings Interview Findings Summary 

Do you have any 

comments or 

suggestions for 

Engineering 

schools?  

 Not covered explicitly but 

issues with stigma and heavy 

workloads appeared in open 

text questions. Reducing these 

would likely support mental 

wellbeing. 

More visibility of services 

available  

Open culture   

Better course organisation 

with topics in the right order  

Better spread of 

assessment  

Clear expectations  

Mental Health training for 

staff  

Visibility 

Curriculum 

Enhancement 

Training 

Do you have any 

comments for new 

engineering 

students?  

 Key topics from the advice 

comments were around time 

management and 

organisation, finding similar 

minded people to connect with, 

asking for help, and taking time 

for yourself. 

 Not covered explicitly but 

time management was 

important to participants in 

terms of keeping well. 

Time management 

Social connection 

Asking for help 

 

  

6.5.2 Curriculum Enhancements  

There were a number of curriculum enhancements suggested in the interviews including 

course organisation, scheduling improvements and clearer expectation setting. All participants 

indicated an overwhelming amount of study is required to pass their course. It is possible there 

may be a difference between actual expectation of engineering staff and perceived workload 

of students (Gerrard et al, 2017, Yangdon et al, 2021, Jensen, 2023). However, the fact 

remains that the engineering curriculum is perceived to be overfull (Dodd and Stonyer, 2003, 
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Wolff, et al, 2019, Korsten, Wolff, and Booysen, 2021, de Jager and McClell Pott, 2022) and 

students are often overwhelmed and stressed by the amount of work they are doing. There is 

a balance to be struck between the efficiency but stress of closed book examination and the 

continual workload and resulting stress of continuous assessment. Other suggestions were: 

• Implementing a coherent assessment schedule would relieve the pressure and allow 

students time to do their best instead of just doing enough;  

• Taking a more active role with the students; 

• Providing more clarity on who does what i.e., employability, placements, counselling; 

• Developing a systematic way of identifying what is happening with a student for a 

consistent supportive experience; 

• Developing supportive learning environments; 

• Organising larger group activities at the start of each year, more informal social activity; 

• Increasing reward feeling throughout year; 

• Extra tutoring/catch up support for people returning after an illness.  

  There is a wealth of university level education research to support enhancements in these 

areas from journals such as the European Journal for Engineering Education, the Engineering 

Education Research Network and the American Society for Engineering Education. It is 

beyond the scope of this thesis to explore this further however it is a recommendation of the 

research to develop evidence-based interventions and enhancements in this area. 

 

6.5.3 Training  

Participants suggested MH training for engineering staff. While it is the author’s opinion that 

Mental Health first aid training is helpful for everyone, there should be an understanding that it 

is not a qualification as such. Someone who has undergone training will have some knowledge 

and ability to listen and support or signpost but is not a trained counsellor.  

Some universities are beginning to ask personal tutors to undertake more pastoral activities 

including mental health and wellbeing support – and this is a risk to all concerned, from patchy 

support from some personal tutors being less willing or able, to overburdening of staff who are 

considered by students to be more approachable.  

Participants also suggested laboratory staff and others with closer contact to students 

should have training, which is a reasonable suggestion as they may be more likely to spot if 

something is troubling a student. However, the same risk applies in terms of overburdening 

staff. The true aim of mental health training should be to support the person undergoing the 

training to feel more confident about mental health and wellbeing discussions and to 

encourage stigma reduction and so this should be made clear to anyone approving or 

implementing training for staff. Tailored support was also suggested, possibly even with a 
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specific counsellor for engineering who would be able to tailor support around exam stress and 

other key areas. Positive results from the intervention by Berger, Lampe, and Caruccio (2015) 

would indicate that contextualised support might be beneficial. 

  

6.6 From S.O.S to S.O.R.T  

The findings of Phase Two culminated in the shaping of a proposed framework to support 

mental health and wellbeing in engineering students (Chapter 5, Figure 35). This section aims 

to draw together the findings of both research phases and existing evidence in literature to 

underpin each item of the framework. 

 

6.6.1 From Self-Inefficacy  to Self-Efficacy 

Supporting engineering students to develop their self-efficacy will be key to their success in 

and beyond the classroom (Hsieh. 2012, Aleta, 2016). Enabling engineering students to gain 

an understanding of themselves and enhance their active coping skills may contribute 

positively to overall mental health and wellbeing. Activities in the classroom (Mazumder, 2012, 

Moran and Benson, 2016, Su, 2016, Eren-Sisman, Cigdemoglu, and Geban, 2018, Paniagua 

et al., 2019,  Johnson-Glauch et al, 2020, Miller and Jensen, 2020, Miller et al, 2021, Miller et 

al, 2022 , Rodríguez-Jiménez et al., 2022, Nolte, Huff, and McComb, 2022) may support 

students to develop both “coping” self-efficacy and academic self-efficacy, culminating in a 

rounded and resilient engineering graduate.  

 

6.6.2 Overwhelm to Organisation and Routine 

From the open text responses in Phase One, there was a strong sense of students feeling 

frequently overwhelmed with workload and assessments. This was also evident in the findings 

in Phase Two where interview participants felt that routine and keeping organised were key to 

supporting mental health and wellbeing. A more manageable workload, including actual 

regular breaks in study where one does not feel like one is falling behind, and training in time 

management and prioritisation would support better results and perhaps retain those who may 

otherwise drop out and support better mental health and wellbeing (Gelles, 2020, Aeon, Faber, 

and Panaccio, 2021). One possible enhancement would be to develop a time management 

toolkit to support engineering students as while they recognise the need for organisation and 

time management they do not always have the necessary skills to implement a strategy 

(Twehues, 2013, Adams and Blair, 2019). 
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6.6.3 Stigma to Trust 

In both Phases of the research participants reported feeling distrustful of academic staff, 

although some felt at a local level i.e., a personal tutor, they were able to be open about how 

they were feeling. A general sense of stigma and that the engineering academic environment 

was not generally welcoming was clear from these findings and also is evidenced in literature 

on this topic. Reducing stigma has been shown to increase trust, and this should be a clear 

aim of any engineering school or department. Developing a culture of wellbeing (Berger, 

Lampe and Caruccio, 2015, Walton et al., 2015, Yanik et al., 2016, Maxon and Tomasko, 2020, 

Grasty et al, 2021, Tragodara, 2021) will help reduce stigma and build trust in an engineering 

school. This could be achieved by embedding activities within the general curriculum (Joshi et 

al 2016, Aree et al 2020, Joshi, Kiran and Sah, 2017a, 2017b, Estrada and Dalton, 2019, Lal 

et al, 2019, d’Entremont et al, 2019,  Abiade and Moliski, 2020, Huerta et al, 2021, Paul et al, 

2021).  

 

6.6.4 Summary 

While it is not within the scope of the thesis to develop a model or framework for mental 

health and wellbeing enhancement for engineering students, further research or enhancement 

activity may be carried out as a result of this work. The S.O.S-S.O.R.T framework is merely 

the beginning of a conceptual model design process (Brady et al, 2020) to visually support 

potentially key aspects and protective factors in supporting engineering student mental health 

and wellbeing. 

  

6.7 Implications for Engineering Education Enhancement  

The findings from this study indicate there is room for improvement in terms of engineering 

student mental health and wellbeing. Students’ states of mind impact positively or negatively 

on academic achievement and so it is important for engineering educators to be cognisant of 

this and to consider ways to mediate, and to enhance the curriculum to support better 

outcomes both academically and personally. As research evolves in this space, it is hoped 

there will be an evidence-base from which to develop effective interventions and ultimately 

effective preventions against poor mental health and wellbeing in engineering students. 

Key areas for improvement are  

• Review the heavy workload of students. Many students noted frequently having 

to give up social events, exercise, and general self-care/wellbeing activities to keep 

up with the workload. While this might be expected from time to time during degree 
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study, the regularity and frequency of doing this may be leading to poor mental 

wellbeing and selfcare generally.  

• The benefits of practical sessions may be outweighed by the additional 

workload this appeared to generate for some.  

• Positive experiences included lecturers providing context, explaining things 

well, and being clear about what was needed. Less positive experiences included 

being provided with poor course materials, being expected to know things before 

they had been taught, and not being approachable for help, both academically and 

pastorally.  

• All who discussed closed book exams expressed an opinion felt that they were 

an ineffective way to assess their knowledge and understanding and led to surface 

learning and strategic studying. This was regardless of whether or not they found 

closed book exams stressful.  

 

6.8 Limitations   

6.8.1 Reflexivity  

The researcher has been working on this project since Autumn 2017 and over the duration 

of the project has developed and evolved from having next to no research experience, to being 

“research ready”. This is not to say the researcher is now experienced, as she is still a novice, 

however she has learned how to approach, design, implement and evaluate a research project 

using a range of research methods and recognising the different research philosophies that 

frame a research project. Originally the researcher had aimed to essentially diagnose 

engineering students and identify solutions, but over the project has developed a salutogenic 

philosophy, one of health and wellbeing promotion, rather than illness mitigation or cure. This 

evolution has allowed the researcher to focus areas that are within the control of the 

engineering discipline – i.e. the culture and the curriculum and supporting the student as an 

individual. While there has been an increase in the research abilities of the researcher, there 

are still a number of limitations which should be acknowledged. Firstly, this research was 

conducted as a part-time PhD research project, with the researcher working full time in 

academia, and with a young family at home. This means that the research was often worked 

in in fits and starts, before, during, and after the COVID-19 pandemic, and therefore slower 

than anticipated. As the research has been carried out over a longer period of time, in some 

areas has, while it has not been superseded, has been "caught up” by more experienced 

researchers publishing emerging results during the course of the research period. In phase 

one, the survey did not request information on race or ethnicity as it focussed purely on the 

lens of engineering education itself. Further research should consider this aspect of the 
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engineering student experience to include differences in experience and produce more 

meaningful and inclusive data, particularly as literature points to poorer experiences of 

engineering from non-white backgrounds. The researcher made use of basic statistical 

analysis techniques and followed analysis protocol for the WEMWBS section, but there may 

have been more sophisticated or elegant ways to establish the results. 

Phase one also had the following limitations – challenges with recruitment despite 

widespread efforts to promote the survey and liaison with university gatekeepers, selection 

bias and over-representation of women, and challenges with data cleaning/management, 

presentation due to sub optimal question design. This meant that analysis took longer to carry 

out than anticipated. 

The COVID-19 pandemic impacted phase two, particularly the method of conducting the 

interview phase, although it could be argued that the move to videoconferencing potentially 

improved the interview quality through a more face-to-face approach instead of phone 

interview. The impact of COVID-19 on the research was reasonably limited, as phase one of 

data collection was completed before the UK lockdown, and it was possible and feasible to 

move phase two onto videoconferencing. Indeed, this may have been an enhancement to the 

original study plan as it allowed face to face interaction and access to physical cues for the 

interviewer. However, there was a delay in securing participants as the original plan was to run 

interviews prior to student examinations. During the first UK national lockdown the author was 

balancing the competing demands of home schooling while, converting an on-campus School 

of Engineering to an online one and also managing academic and professional staff in 

challenging circumstances,  This resulted in interviews being carried out during the students’ 

vacation. As the interviews were carried out during June 2020, it was agreed with the 

supervisory team to not exclude discussions on how lockdown had impacted the participant’s 

wellbeing but as it was not the focus of the interviews, participants were asked to consider the 

questions more generally. Following transcription, the data was analysed with the fact it was 

gathered during lockdown in mind.  

The researcher was new to interviewing and it is possible that other researchers may have 

been able to draw out further data or probe areas more efficiently.  However, a small number 

of the interviews were carried out by one of the supervisory team (the researcher’s own 

institution as the participants would likely have been taught by the researcher), and the 

interview guide was piloted prior to use and also was scrutinised by the supervisory team and 

the ethics committee. 

The researcher was unable to perform the thematic analysis until 2022, two years later, due 

to significant time constraints.  This gap may have impacted how the data was analysed as 

further literature research had been undertaken in the meantime.  Finally, only studies 
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published in English were reviewed as part of this research due to budgetary constraints, 

however, a wide range of international papers were included in the literature review.   

   

6.9 Chapter Summary   

This chapter integrated the findings from the separate research phases to address the 

original research questions. Engineering students in the UK have poorer mental wellbeing than 

the general UK student population and much poorer mental wellbeing than the general UK 

population. Engineering students are far less likely to seek help for a mental health problem, 

citing issues of trust and stigma as primary concerns. Engineering students are aware of 

activities that are good for them but did not readily associate this with good mental wellbeing. 

Engineering students in the research undertook a wide variety of activities that support mental 

wellbeing but highlighted they were not able to do as much of these activities as they would 

like due to high workload of their courses.    

Good time management appeared to be an indicator of a student’s mental wellbeing along 

with general self-efficacy and maintaining a routine. Participants who trusted engineering staff 

reported being more likely to ask for help relating to mental health and wellbeing. The next 

chapter provides the reader with conclusions and recommendations for future research and 

practice.  

The study shows that engineering students in the UK suffered poorer mental health and 

wellbeing than the age scaled general population, in particular female students and electronic 

and electrical students.  While the WEMWBS results were very low in comparison to the UK 

general population, the interviews indicated general positivity and participants did not appear 

to be in an unusually low mood. Potentially the perception is that this is normal – the baseline 

is lower, or that they don’t align with the health-focussed language in the survey.    
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Chapter 7: Conclusions and Recommendations  

7.1 Overview 

This study provided both quantitative and qualitative data to help in answering the research 

questions and a variety of analysis methods were adopted to probe the results.  

The research aims were to:  

 

• Establish the mental health and wellbeing of engineering students and compare it with 

the general population and student population to identify if there is an unmet need in 

relation to mental health support.  

• Identify key health-seeking behaviours of engineering students in order for institutions 

to be able to make strategic decisions around teaching approaches, pastoral support, 

and curriculum design in relation to students of engineering.  

 

The purpose of the research questions was to establish a baseline for the mental health 

and wellbeing of engineering students in the UK, and to identify their key help-seeking 

behaviours and health and wellbeing preferences with a view to supporting engineering 

schools and departments to promote better mental health and wellbeing. The research was 

carried out with a salutogenic lens, in that while mental illness was noted and discussed as 

part of the mental health continuum the focus was on mental health and wellbeing and keeping 

well.  

A pragmatic mixed-methodological approach was used to explore the research questions, 

with a sequential explanatory research design. The findings of the survey and interview phases 

were presented and discussed separately, and the integrative discussion chapter brought both 

research phases together to present juxtaposed results and discussion of  the research 

questions.  

An author-developed survey was designed and disseminated across the engineering 

student population in the UK which included the Warwick Edinburgh Mental Wellbeing Scale, 

and semi-structured interviews of volunteers from the survey were carried out following data 

analysis of the survey results. Interview transcripts were analysed by framework thematic 

analysis. A model for supporting the enhancement of mental health and wellbeing in 

engineering students was proposed.  

The recommendations have been split into distinct parts for clarity: recommendations for 

further research, for professional and regulatory bodies, for academic institutions, for staff, and 

for students.   
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7.2 Phase One  

The results of the phase one indicated that the mental health of engineering students in the 

UK was slightly worse i.e., presence of a mental illness, than the general population. The 

mental wellbeing of engineering students was reported to be statistically significantly worse 

and low help-seeking rates were reported. An unmet need in relation to mental health and 

wellbeing support was inferred.  

The participating engineering students demonstrated some common traits which result in 

lower rates of help-seeking and delayed help-seeking. Trust was a major factor in whether or 

not they would seek help and experiences of help-seeking ranged from positive to extremely 

negative.  

Approaching mental health and wellbeing with an engineering process driven approach may 

increase help-seeking and earlier reporting. This is supported by recent internal service 

development projects within the institution. Supporting students to recognise and accept 

sensations of poor mental health and wellbeing will also help towards improved help-seeking. 

Understanding the process of counselling and the evidence base for wellbeing activities will 

also improve uptake of self-care in engineering students.  

Despite this being an especially important area of research, and while there is an increase 

of interest and literature, there is still more work to be done. Specifically, there is a lack of 

robust qualitative research on mental health and wellbeing in engineering students, and also 

in quantitative research. The measures used in published literature are still too varied to be 

synthesised, and still focus on illness rather than wellness in the main.  

  

7.3 Phase Two 

The second phase of the research resulted in the identification of key constructs influencing 

mental health and wellbeing in engineering students. These are: The Curriculum, The Student, 

and The Culture. All three influence each other positively or negatively and to greater or lesser 

extents.  

As part of the framework analysis, a high-level model was proposed to enable the 

enhancement of mental health and wellbeing in engineering students. The S.O.S. - S.O.R.T 

continuum, inspired by the Salutogenic continuum supports a simple visual cue for academic 

institutions to develop impactful interventions and effect meaningful cultural and curricular 

change for the engineering students of tomorrow.  
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7.4 Recommendations for Further Research 

As with many projects of this type this work answered some research questions but also 

generated others. The following is a list of recommendations designed to pave a way forward 

for future research syntheses and to further explore the topic of mental health and wellbeing 

in engineering students.  

 

Broaden Types of Research Study  

From the comprehensive scoping review it was reported that there was a lack of qualitative 

research studies which has led to a knowledge gap in this area. Given the openness of the 

interview participants it is possible that participative research may be a useful research 

approach to explore experiences of engineering students. 

 

 Priority Topics for Research  

From the literature and supported by this research, self-efficacy appears to be a predictive 

and protective factor in engineering student mental health and wellbeing. Therefore, further 

research to support self-efficacy would be beneficial.  

 

Time management also appeared to support mental health and wellbeing and interventions to 

support time-management and organisational skills would add to the evidence base.  

Research on mindfulness interventions in engineering students is increasing and given the 

early encouraging results this should continue, if possible, with multi-institutional, multi-national 

collaboration.  

 

Evaluation of the S.O.S- S.O.RT continuum framework possibly through pilot studies.  

 

Develop a set of core outcome measures  

Future research should focus on increased use of robust standardised measures in order 

to maximise the opportunities for data synthesis. There should be evaluation and discipline 

wide agreement of intervention outcome measures and consistency of reporting, and 

potentially develop a core outcome set.  

 

International collaboration 

 International research on engineering student mental health and wellbeing should be 

carried out as where it was possible to compare results directly there was considerable 

heterogeneity. 
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Agree consistent terminology relating to mental health and wellbeing  

One of the issues in reviewing the literature was the different terminologies used relating to 

mental health and wellbeing, which can lead to confusion and hinders literature identification. 

Agreeing consistent terminology and definitions would support further research.  

   

7.5 Recommendations for Professional and Regulatory Bodies  

As has been described in this thesis, PSRB’s, particularly in the UK, have a strong influence 

over the engineering degree curriculum in terms of content and assessment. PSRB’s also have 

influence over engineering professionals after graduation. Therefore, they are well positioned 

to support cultural and curricular change, and as a result, the engineering student.  

  

The Curriculum  

One way of encouraging engineers to look after their mental wellbeing in the UK is to 

support metacognition activities more explicitly through the UKSPEC’s section D, to include 

development of intrapersonal skills. Placing an importance on this at the heart of what it is to 

be a professional engineer will feed through to AHEP and Approval of Qualifications and 

Apprenticeships (AQAH) requirements and may be a way to support institutions in working 

towards building a supportive environment for engineering personal development.  

  

The Student  

PSRBs often have student chapters or student engagement activities. These networks and 

activities are an opportunity to promote a more open and supportive culture in the engineering 

profession.  

  

The Culture  

Asking Higher Education Institutions about engineering student mental health and wellbeing 

as part of accreditation documentation and panel discussions would support the normalisation 

of a more open culture in relation to supporting engineering mental health and wellbeing.  

  

7.6 Recommendations for Institutions  

Institutions should work collaboratively with staff and students to identify barriers to their 

help-seeking within the institution and co-produce support systems that dismantle or at least 

reduce these barriers. Recommendations have been split into the  high-level themes of the 

Curriculum, The Student, and The Culture. 

 

https://www.engc.org.uk/engcdocuments/internet/Website/UK-SPEC%20third%20edition%20(1).pdf
https://www.engc.org.uk/engcdocuments/internet/Website/Accreditation%20of%20Higher%20Education%20Programmes%20third%20edition%20(1).pdf
https://www.engc.org.uk/standards-guidance/standards/approval-of-qualifications-and-apprenticeships-handbook-aqah/
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The Curriculum  

• Engage with Engineering Council/PSRBS/National Engineering bodies to 

evolve and enhance requirements around mental health and wellbeing in the 

UKSpec and AHEP to support retention and career longevity;  
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The Student  

• Support staff and students by providing clear pathways and signposting to 

existing support. Institutions should work collaboratively with schools or 

departments of Engineering to develop clear, manageable processes and 

procedures to support good mental health and wellbeing.  

 

The Culture  

• Consider implementing recommended interventions from literature as they 

increase and develop in quality and effect;  

   

• Develop and implement a debriefing network for those who are supporting 

mental health and wellbeing.  

  

7.7 Recommendations for Staff in Engineering Schools and Departments  

It was an intended outcome of this research that there would be recommendations that 

would support staff in departments or schools of engineering in terms of encouraging good 

mental health and wellbeing in engineering students. These recommendations arise from 

identifying aspects that are likely to be in the department’s or school’s control.  

 

The Curriculum  

• Ensure courses are well organised and follow a sensible progression of topics 

and academic difficulty;  

• Develop a clear and manageable assessment plan;  

• Develop transparent and inclusive assessment briefs showing the relevance 

and value of the work;  

• Develop inclusive assessment alternatives where appropriate; 

• Ensure tasks have been tested for hours of effort required.  
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The Student  

• Develop ways to support students’ time-management and organisational skills;  

• Work with central student support departments to facilitate easier help-seeking 

routes for engineering students;  

• Highlight existing processes and pathways or develop new ones – advertise 

these everywhere;  

• Support students who have been off to catch up; 

• Work with the institution to develop a “worst case scenario” handbook.  

 

The Culture  

• Consider ways in which a culture of trust within engineering Schools or 

departments can be built;  

• Recognise and acknowledge diverse cultures and backgrounds of the 

engineering student cohort;  

• Develop a debriefing network for those supporting the mental health and 

wellbeing of engineering students;  

• Facilitate more social opportunities for students and staff to be together;  

• Remember staff are not counsellors but also be more aware of our students and 

be better equipped to listen.  

  

7.8 Recommendations for Students  

It is vital to acknowledge that engineering students are not simply passive receivers of 

support and knowledge. Engineering students themselves hold the power to support 

curriculum development, themselves, and also drive a positive cultural shift within the 

engineering profession. Staff, institutions, PSRB’s and researchers can go a long way to 

enhance the student experience and improve mental health and wellbeing, but it is the 

engineering students who are integral to any success in this area. As such, the following 

recommendations are suggested and again separated into the concepts of the Curriculum, the 

Student, and the Culture.   

 

The Curriculum  

• Provide constructive feedback about your course and the support you receive;  

• Participate in discussions about course development and enhancements;  

• Learn how to manage time and organise yourself. Most universities have 

resources available to help you do this from day one;  
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• Remember no one knows everything.  

 

The Student  

You should consider their mental health and wellbeing as part of your study planning where 

possible, to ensure sufficient rest breaks and time for interests.  

• Make time to learn about what makes you feel well and confident;  

• Learn what causes you distress and work with others to develop active coping 

habits to reduce anxiety and stress;  

• Find out where to go for help if you need it, before you need it;  

• Use the resources available – they are there for student use.  

 

The Culture  

• Be open to helping others, you won’t be the only one feeling stress but that 

doesn’t mean it is ok;  

• Feel confident that you belong in engineering. The future of engineering relies 

on there being lots of diverse types of people in the profession.  

  

7.9 Chapter Summary  

This concluding chapter highlighted the conclusions and recommendations of the research. 

The research study aimed to provide a unique insight into a population that had been 

overlooked in mental wellbeing studies and were potentially at increased risk of poor mental 

health and wellbeing. A literature review including a systematic scoping review was carried out 

and a research project designed and executed to answer the research questions:  

• What is the mental health and wellbeing of engineering students in the UK?  

• What are the mental health and wellbeing help-seeking behaviours of 

engineering students in the UK?   

• What are the approaches or strategies to support or facilitate mental health and 

wellbeing utilised by engineering students in the UK?  

These questions were answered using established research methods valid for the 

population of interest. Findings were discussed and brought together to form combined 

findings for triangulation and comparison. A proposed framework was developed with a view 

to supporting further research in this area. Finally, recommendations were put forward for 

researchers, professional bodies, higher education institutions, staff, and students. Given the 

shortage of engineers in the UK, it is important to continue to evaluate and support the mental 
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wellbeing of  engineering students because, increasingly, more is expected of engineers. They 

need to be more mentally agile and more able to drive change and innovation than ever before.  

For that they need to have skills that are now being explored in university engineering 

education: resilience, empathy, active listening, self-preservation, conflict resolution and, 

essentially, self-efficacy.  

This study contributed evidence that engineering students in the UK have statistically 

significantly lower mental wellbeing than the general population and the student population 

and crucially are less likely to ask for help in relation to their mental health and wellbeing. 

Overfull curricula, heavy assessment, and stigma are key factors contributing to a culture of 

stress and silence. Curricular and cultural enhancements along with supporting self-efficacy 

and time management will go some way to improving engineering student mental health and 

wellbeing. 
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Introduction 

 

The mental wellbeing (MW) of higher education students is a subject that has increased in 

visibility in recent years. In 2010, a systematic review looking at mental health in students 

worldwide highlighted that student mental health is poorer than the general population.1 In a 

UK survey, 20% of students considered themselves to have poor MW with 13% reporting 

suicidal thoughts, and 92% identifying as having had feelings of mental distress.2 The survey 

also highlighted that students generally do not disclose mental health issues with their 

institutions with 80% reporting stigma as a barrier2. In a report for the Royal College of 

Psychiatrists in 2011 it was noted that the time when the risk of development or onset of 

schizophrenia or bipolar disorder is highest is also the time when it is likely young adults are 

entering higher education3. The report discussed the high risk that young adults face in 

potentially developing a serious mental illness. Incidence of schizophrenia in males is 
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significantly higher than in females.3,4 In a recent publication by the Scottish Public Health 

Observatory in 2015,5 the suicide rate for males in Scotland was more than two and a half 

times than that for females. In the UK in 2018 the male suicide rate was more than three times 

higher than for females, with 17.2 male deaths per 100,000 compared with 5.4 female deaths 

per 100,0006. Results from studies in 2007,7 and 2016,8 demonstrated only 36% of students 

screening positive for major depression had received treatment. Both studies highlighted that 

the perception that student stress is “normal” is a barrier to help-seeking. 

  

Engineering degree programmes are challenging and competitive in nature with a male-

skewed gender balance. The majority of engineering students are young adult males with 

nearly 85% of engineering undergraduates identified as men in the UK. In Australia, it is 84.4% 

, Canada 86.3%, USA 81.3% . and EU 72.6%.9,10. In addition to the published research related 

to the mental health and wellbeing of young adult men, it has also been reported that female 

engineering students report poorer mental wellbeing than their male counterparts.13 There is a 

global shortage of engineers,11,12 and while the reasons for this are as yet not clear, mental 

wellbeing can impact on student attainment and so calls for education reform are beginning to 

grow.12 

Before carrying out a systematic review to identify the effectiveness of interventions for mental 

wellbeing in engineering students, it is important to identify existing research in this area. A 

scoping review to map the available evidence of mental wellbeing in engineering students 

should therefore be carried out. An initial search of the JBI Database of Systematic Reviews 

and Implementation Reports, Prospero and Cochrane Library have not identified any 

systematic reviews or protocols on this topic area. Considering the lack of mapping of existing 

research, it is appropriate that a systematic scoping review is conducted on this topic. A 

systematic scoping review would potentially highlight key themes relating to the mental 

wellbeing of engineering students.13 

Considering the evidence available for students as a population indicates higher risk of mental 

ill health, the challenging nature of engineering courses and the majority of the engineering 

student population being a higher risk group (male, aged 18-25) and the minority population 

reporting poorer mental health it is appropriate that a scoping review is conducted to map the 

evidence to support mental wellbeing in engineering students. 

Review Question 

What research has been conducted to support mental wellbeing in engineering student 

populations? 
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• What types of research studies have been conducted to support wellbeing in engineering 

populations? 

• What mental wellbeing interventions have been carried out with engineering students? 

• What outcomes have been reported for mental wellbeing interventions in engineering 

student populations? 

 

Keywords 

Engineering Students; Mental Wellbeing; Scoping Review Inclusion Criteria 

Participants 

The scoping review will consider studies that include participants over the age of 17 who are 

engineering students of any gender. The types of engineering student where possible will be 

categorised using the principal subject codes outlined by HESA14 (Higher Education Statistics 

Agency): 

(H0) Broadly-based programmes within 

engineering & technology 

(H1) General engineering 

(H2) Civil engineering 

(H3) Mechanical engineering 

(H4) Aerospace engineering 

(H5) Naval architecture 

(H6) Electronic & electrical engineering 

(H7) Production & manufacturing engineering 

(H8) Chemical, process & energy engineering 

(H9) Others in engineering 

  

The search strategy includes the term engineer in addition to “engineering 

student” to ensure all available literature is identified. The focus of the review however is 

engineering students or student engineers and therefore papers only looking at professional 

engineers will be excluded. 
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Concept 

 

To identify studies with a focus on mental wellbeing in the engineering student population. The 

focus of the protocol is on mental wellbeing rather than diagnosed mental illness therefore 

studies that focus on mental health illness will be excluded. 

 

Context 

 

The context of the review is within the engineering population in an academic setting i.e. 

university or college in any country. 

 

Types of Sources 

 

This scoping review will consider both experimental and quasi-experimental study designs 

including randomized controlled trials, non-randomized controlled trials, before and after 

studies and interrupted time-series studies. In addition, analytical observational studies 

including prospective and retrospective cohort studies, case-control studies and analytical 

cross-sectional studies will be considered for inclusion. This review will also consider 

descriptive observational study designs including case series, individual case reports and 

descriptive cross-sectional studies for inclusion. 

Qualitative studies will also be considered that focus on qualitative data including, but not 

limited to, designs such as phenomenology, grounded theory, ethnography, qualitative 

description, action research and feminist research. In addition systematic reviews that meet 

the inclusion criteria will also be considered. Text and opinion papers will also be considered 

for inclusion in this scoping review in order to be fully inclusive. 

  

Methods 

 

Search Strategy 

The proposed scoping review will be conducted in accordance with the Joanna Briggs Institute 

Reviewer’s Manual methodology for scoping reviews utilizing a three-step search strategy.13 

An initial limited search of MEDLINE, CINAHL, JBI Evidence Synthesis and Cochrane Library 
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was undertaken followed by analysis of the text words contained in the title and abstract and 

of the index terms used to describe the article. The following initial keywords were used: 

engineers or engineering students, and mental health. 

 

The second step, using all identified keywords and index terms, was developed and will be 

undertaken across all included databases: Business Source Complete, CINAHL, Cochrane 

Library, Compendex, Emerald, Epistemonikos, EPPI Centre, ERIC, JBI Evidence Synthesis, 

MEDLINE, PsycARTICLES, Scopus, SocINDEX, and Web of Science. The final step will be 

screening of the reference lists of all included studies for additional studies. A full search 

strategy example for CINAHL is detailed in Appendix I. 

 

A search of grey literature will be carried out on Google and Google Scholar, the British Library 

Thesis Index (EThOS), World Health Organization's library database (WHOLIS), ProQuest 

Digital Dissertations, OpenGrey, Royal Academy of Engineers, IEAust, NSPE and The 

Conference Papers Index. A modified search using the terms “engineers AND mental health” 

and “engineering students AND mental health” will be applied to grey literature sources. 

Studies published in English will be included. A lack of funding to support translation prevents 

the inclusion of studies in other languages. Studies published since inception will be included 

as this search has not been carried out before and earlier publications may still hold relevance. 

  

Study Selection 

Following the search, all identified citations will be collated and uploaded into REFWORKS 

(ProQuest) and duplicates removed. All sources of evidence retrieved will then be uploaded to 

Covidence to facilitate screening. Titles and abstracts will be screened by two independent 

reviewers for assessment against the review inclusion criteria. Sources of evidence that 

meeting this criteria will then be retrieved in full and assessed in detail against the inclusion 

criteria independently by two reviewers. Full text studies that do not meet the inclusion criteria 

will be excluded and reasons for exclusion will be provided in an appendix in the final scoping 

review report. The results of the search will be reported in full in the final report and presented 

in a PRISMA flow diagram.15 Any disagreements that arise between the reviewers will be 

resolved through discussion, or with a third reviewer. 
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Data Extraction 

Data relevant to this review will be extracted from included sources of evidence by two 

independent reviewers using the standardized Joanna Briggs Institute data extraction tool.14 

The data extracted will include specific details about the population, concept, context, study 

methods and key findings relevant to the review objectives such as interventions (including 

delivery method, content, frequency, length, who delivers) and outcomes. A draft charting table 

is provided (see Appendix 2). 

The draft data extraction tool will be modified and revised as necessary during the process of 

extracting data from each included study. Any modifications will be detailed in the full scoping 

review report. Any disagreements that arise between the reviewers will be resolved through 

discussion, or with a third reviewer. Authors of papers will be contacted to request missing or 

additional data, where required. As per Scoping review methods, no critical appraisal of 

included sources of evidence will be conducted in this review.13 

  

Data Presentation 

The extracted data will be presented visually in diagrammatic or tabular form in a manner 

aligning with the objective of this scoping review. A narrative summary will accompany the 

tabulated and/or charted results and will describe how the results relate to the review’s 

objective and questions. 
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Appendix 2 Scoping Search Strategy 

All searches were conducted on databases via EBSCoHost in January 2019, 2020, and March 

2022  

CINAHL   

1, (TX "Engineers") AND ((MH "Mental Health") OR TX “wellbeing”)  

2, (TX "Engineers") AND (TX "Anxiety")   

3, (TX "Engineers") AND (TX "depression OR “depressive disorder” OR “depressive 

symptoms” OR “major depressive disorder")   

4, (TX "Engineers") AND (TX “self-esteem” OR “self-concept” OR “self-worth” OR “self-

evaluation” OR “self-perception”)  

5, (TX "Engineers") AND (TX “Stress”)   

6, (TX ("Engineering Students") AND ((MH "Mental Health") OR TX “wellbeing”)  

7, (TX "Engineering Students") AND (TX "Anxiety")   

8, (TX "Engineering Students") AND (TX “depression” OR “depressive disorder” OR 

“depressive symptoms” OR “major depressive disorder”)  

9, (TX "Engineering Students") AND (TX “self-esteem” OR “self-concept” OR “self-worth” OR 

“self-evaluation” OR “self-perception”)   

10, (TX "engineering Students") AND (TX “Stress”)  

11, #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10   

12, limit to English language, Age: Young Adulthood (18-29); Thirties (30-39); Forties (40-49); 

Adulthood (18 years and older)  

Medline:  

TX "Engineers" AND TX,MH "Mental Health" OR TX Wellbeing  

TX "Engineers" AND TX "Anxiety"  

TX "Engineers" AND TX ("depression” OR “depressive disorder” OR “depressive symptoms” 

OR “major depressive disorder")  

TX "Engineers" AND TX (“self-esteem” OR “self-concept” OR “self-worth” OR “self-evaluation” 

OR “self-perception”)  

TX "Engineers" AND TX “stress”  
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TX "Engineering Students" AND (TX,MH "Mental Health" OR TX ”Wellbeing”)  

TX "Engineering Students" AND TX "Anxiety"  

TX "Engineering Students" AND TX (“depression” OR “depressive disorder” OR “depressive 

symptoms” OR “major depressive disorder”)  

TX "Engineering Students" AND TX (“self-esteem” OR “self-concept” OR “self-worth” OR “self-

evaluation” OR “self-perception”)  

TX "Engineering Students" AND TX “stress”  

#1 OR #2 OR’ #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10  

Limits: Adolescence (13-18 years–to capture data on young students at university); Adult (19-

44 years); Middle Aged + Aged (45+ years)  

PsycARTICLES  

TX "Engineers" AND MH "Mental Health"  

TX "Engineers" AND MH "Anxiety"  

TX "Engineers" AND TX, MH ("depression” OR “depressive disorder” OR “depressive 

symptoms” OR “major depressive disorder"  

TX "Engineers" AND TX, MH (“self-esteem” OR “self-concept” OR “self-worth” OR “self-

evaluation” OR “self-perception”  

TX "Engineers" AND TX, MH “Stress”  

TX "Engineering Students" AND MH "Mental Health"  

TX "Engineering Students" AND MH "Anxiety"  

TX "Engineering Students" AND TX, MH (“depression” OR “depressive disorder” OR 

“depressive symptoms” OR “major depressive disorder”  

TX "Engineering Students" AND TX, MH (“self-esteem” OR “self-concept” OR “self-worth” OR 

“self-evaluation” OR “self-perception”  

TX "Engineering Students" AND TX, MH “Stress”  

#1 OR #2 OR’ #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10  

Adolescence (13-18 years – to capture data on young students at university); Adult (19-44 

years); Middle Aged + Aged (45+ years)  

Business Source Complete:  

AB “Engineers" AND AB "Mental Health"  
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AB "Engineers" AND AB "Anxiety"  

AB "Engineers" AND AB ("depression” OR “depressive disorder” OR “depressive symptoms” 

OR “major depressive disorder")  

AB "Engineers" AND AB (“self-esteem” OR “self-concept” OR “self-worth” OR “self-evaluation” 

OR “self-perception”)   

AB "Engineers" AND AB “Stress”  

AB "Engineering Students" AND AB "Mental Health"  

AB "Engineering Students" AND AB "Anxiety"  

AB "Engineering Students" AND AB (“depression” OR “depressive disorder” OR “depressive 

symptoms” OR “major depressive disorder”)  

AB "Engineering Students" AND AB (“self-esteem” OR “self-concept” OR “self-worth” OR “self-

evaluation” OR “self-perception”)  

AB “Engineering Students" AND AB “Stress”  

#1 OR #2 OR’ #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10  

Cochrane Register of Controlled Trials and Systematic Reviews  

"Engineers" AND "Mental Health"  

"Engineers" AND "Anxiety"  

"Engineers" AND "depression” OR “depressive disorder” OR “depressive symptoms” OR 

“major depressive disorder"  

"Engineers" AND “self-esteem” OR “self-concept” OR “self-worth” OR “self-evaluation” OR 

“self-perception”  

"Engineers" AND “Stress”  

"Engineering Students" AND "Mental Health"  

"Engineering Students" AND "Anxiety"  

"Engineering Students" AND “depression” OR “depressive disorder” OR “depressive 

symptoms” OR “major depressive disorder”  

"Engineering Students" AND “self-esteem” OR “self-concept” OR “self-worth” OR “self-

evaluation” OR “self-perception”   

"Engineering Students" AND “Stress”  

#1 OR #2 OR’ #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10  
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Compendex  

AB "Engineers" AND AB "Mental Health"  

AB "Engineers" AND AB "Anxiety"  

TX "Engineers" AND TX "depression” OR “depressive disorder” OR “depressive symptoms” 

OR “major depressive disorder"  

AB "Engineers" AND AB “self-esteem” OR “self-concept” OR “self-worth” OR “self-evaluation” 

OR “self-perception”  

AB "Engineers" AND AB “Stress”  

AB "Engineering Students" AND AB "Mental Health"  

AB "Engineering Students" AND AB "Anxiety"  

TX "Engineering Students" AND TX “depression” OR “depressive disorder” OR “depressive 

symptoms” OR “major depressive disorder”  

TX "Engineering Students" AND TX “self-esteem” OR “self-concept” OR “self-worth” OR “self-

evaluation” OR “self-perception”   

TX "Engineering Students" AND TX “Stress”  

#1 OR #2 OR’ #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10  

Emerald  

AB "Engineers" AND Anywhere ("Mental Health")  

AB "Engineers" AND Anywhere "Anxiety"  

AB "Engineers" AND Anywhere ("depression” OR “depressive disorder” OR “depressive 

symptoms” OR “major depressive disorder")  

AB "Engineers" AND Anywhere (“self-esteem” OR “self-concept” OR “self-worth” OR “self-

evaluation” OR “self-perception”)  

AB "Engineers" AND Anywhere “Stress”   

AB "Engineering Students" AND Anywhere "Mental Health"  

AB "Engineering Students" AND Anywhere "Anxiety"  

AB "Engineering Students" AND Anywhere (“depression” OR “depressive disorder” OR 

“depressive symptoms” OR “major depressive disorder”)  

AB "Engineering Students" AND Anywhere (“self-esteem” OR “self-concept” OR “self-worth” 

OR “self-evaluation” OR “self-perception”)  
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AB "Engineering Students" AND Anywhere “Stress”  

#1 OR #2 OR’ #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10  

Epistemonikos  

"Engineers" AND "Mental Health"  

"Engineers" AND "Anxiety"  

"Engineers" AND ("depression” OR “depressive disorder” OR “depressive symptoms” OR 

“major depressive disorder")  

"Engineers" AND (“self-esteem” OR “self-concept” OR “self-worth” OR “self-evaluation” OR 

“self-perception”)  

"Engineers" AND “Stress”  

"Engineering Students" AND "Mental Health"   

"Engineering Students" AND "Anxiety"  

"Engineering Students" AND (“depression” OR “depressive disorder” OR “depressive 

symptoms” OR “major depressive disorder”)  

"Engineering Students" AND (“self-esteem” OR “self-concept” OR “self-worth” OR “self-

evaluation” OR “self-perception”)   

"Engineering Students" AND “Stress”  

#1 OR #2 OR’ #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10  

ERIC  

1. TX "Engineers" OR “Engineering students” AND TX "Mental Health"   

2. TX "Engineers" OR “Engineering Students” AND TX "Anxiety"  

3. TX "Engineers" OR “Engineering students” AND TX "depression” OR “depressive disorder” 

OR “depressive symptoms” OR “major depressive disorder"  

4 TX "Engineers" OR “Engineering students” AND TX “self-esteem” OR “self-concept” OR 

“self-worth” OR “self-evaluation” OR “self-perception”  

5. TX "Engineers" OR “Engineering students” AND TX “Stress”  

6. #1 OR #2 OR’ #3 OR #4 OR #5   

JBI Evidence Synthesis:  

1. "Engineers" AND "Mental Health"  

2. "Engineers" AND "Anxiety"  
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3. "Engineers" AND ("depression” OR “depressive disorder” OR “depressive symptoms” OR 

“major depressive disorder")  

4. "Engineers" AND (“self-esteem” or self-concept” OR “self-worth” OR “self-evaluation” OR 

“self-perception”)  

5. "Engineers" AND Stress  

6. "Engineering Students" AND "Mental Health"   

7. "Engineering Students" AND "Anxiety"  

8. "Engineering Students" AND (“depression” OR “depressive disorder” OR “depressive 

symptoms” OR “major depressive disorder”  

9. "Engineering Students" AND (“self-esteem” OR “self-concept” OR “self-worth” OR “self-

evaluation” OR “self-perception”)  

10. "Engineering Students" AND “Stress”  

11. #1 OR #2 OR’ #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10  

Scopus  

1."Engineers" AND "Mental Health"  

2. "Engineers" AND "Stress"  

3. "Engineers" AND "Anxiety"  

4. "Engineers" AND “Depression”  

5. "Engineers" AND “Self-esteem”  

6. "Engineering Students" AND "Mental Health"  

7. "Engineering Students" AND "Stress"  

8. "Engineering Students" AND "Anxiety"  

9. "Engineering Students" AND “Depression”  

10. "Engineering Students" AND “Self-esteem”  

11. #1 OR #2 OR’ #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10  

SocINDEX  

1.TX "Engineers" AND TX "Mental Health"  

2. TX "Engineers" AND TX "Anxiety"  
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3. TX "Engineers" AND TX ("depression” OR “depressive disorder” OR “depressive symptoms” 

OR “major depressive disorder")  

4. TX "Engineers" AND TX (“self-esteem” OR “self-concept” OR “self-worth” OR “self-

evaluation” OR “self-perception”)   

5. TX "Engineers" AND TX “stress”  

6. TX "Engineering Students" AND TX "Mental Health"  

7. TX "Engineering Students" AND TX "Anxiety"
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Appendix 3 Characteristics of Included Sources 

Cat* = Category: Ed = Educational, Psy =Psychological, Phys= Physiologcal 

Source Author Title Study 
Type 

Intervention Cat* N Outcome Measures Results Conclusions 

1 Abiade & 
Moliski, 
2020, 

USA 

Work in Progress: 
Identity and transitions 
laboratory: Utilizing 

acceptance and 
commitment therapy 
framework to support 
engineering student 
success 

Pilot 6-week program (Identity 
and Transitions 
Laboratory) including 

information on 
Acceptance and 
Commitment Therapy, 
imposter syndrome, 
stress management, and 
identifying signs of a 
mental or emotional 
disorder. 

Ed Cohort 1 n=33 
Cohort 2 n=27 

Written feedback, follow-
up survey, grades, and 
retention. Cohort 2 

anonymous feedback, 3 
end of program 
assessments and follow-
up survey. 

Improvement in GPA, other 
results ongoing 

Positive responses and improved 
GPA indicate the program is helpful, 
authors will continue to monitor both 

cohorts. 

2 Altun, 
2008, 

Turkey 

Effect of a health 
promotion course on 
health promoting 
behaviours of university 
students 

Quasi 
experi
mental 
non-
equival
ent pilot 

15-week course which 
included 30â€…h of 
classroom lectures, group 
discussions, and 
demonstrations â€“ 
included definition and 
purpose of health 
promotion, concepts of 
health promotion, 
disease, lifestyle, stress 
management. 

Ed 41  Exercise of Self-care 
agency scale and Health 
Promotion Lifestyle Profile 
II Scale 

Statistically significant 
improvement in health 
responsibility and health 
promoting behaviours on both 
scales. ESCA increase 
statistically significant 
suggesting increased self-care 
abilities. 

Course was beneficial to students as 
it helped improve self-care behaviour. 
Health promotion courses should be 
more widely used. Recommended 
that this type of course becomes a 
part of curriculum. 

3 Aree et al. 
2020, 
Thailand 

An approach for mental 
preparation for first-
year college students: 
A case study of 
engineering students 

Case 
Study/P
ilot 

3-hour mindfulness 
training course 

Psy 44 Survey Improvement in knowledge, and 
decrease in anxiety and 
depression 

Stress management through 
medication/mindfulness could reduce 
anxiety in engineering students. 

4 Berger, 
Lampe, & 
Caruccio, 
2015, 

USA 

Just-in-time support: An 
evidence-based 
academic-student 
affairs partnership to 
enable engineering 
student success 

Pilot New partnership fully 
contextualised to 
engineering and located 
within the engineering 
school providing 
academic and pastoral 
support. This was 
different from the 
standard centralised 
services 

Psy Cohort 1: 
n=152, Cohort 
2: n=114, 
Cohort 3: 
n=31,  

Data from handwritten 
notes at staff meetings 
where student situations 
discussed, student 
demographics (gender, 
academic major) & 
academic outcomes â€“ 
progress towards 
graduation 

Outcomes achieved by students 
in different Cohorts were ‘similar 
or improved’. Physical location 
and training in engineering 
issues key to providing support. 
Merging support benefited 
students in terms of success 
rates (graduation). Women 
better served by the new model 
in particular African American 
women. 

Bringing student support services into 
a School of Engineering can improve 
achievement rates and may benefit 
women and women of colour in 
particular most. 
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5 d’Entremon
t et al. 
2019 

Canada 

Student Mental 
Wellbeing Interventions 
with a Second-Year 
Engineering Cohort 

Pilot 1 information session, 1 
reflection exercises based 
on a video about stress, 1 
workshop on stress and 
stress reduction methods, 
deployed consecutively 
over a term. 

Ed 18 4 surveys (including 
MSLQ, Academic 
Buoyancy) analysis of 
reflection responses, 
preâ€“post intervention 
surveys 

8/18 respondents felt wellness 
interventions had a positive 
effect on their student 
experience, 4/8 indicated 
interventions provided tools to 
deal with stress. 8/18 felt 
interventions were not helpful. 
Anecdotally, faculty and staff 
saw a decrease in number of 
visits from students in emotional 
distress. 

Good preliminary evidence that the 
intervention helped to dampen the 
effects that entering the program has 
on wellbeing. 

6 Eren-
Sisman, 
Cigdemogl
u, & Geban 

2018 

USA 

The effect of peer-led 
team learning on 
undergraduate 
engineering 
studentsâ€™ 
conceptual 
understanding, state 
anxiety, and social 
anxiety 

Experi
mental 

Introduction of peer-led 
team learning. Control 
group: instructed using 
traditional college 
instruction. Experimental 
group: instructed using 
the PLTL model. 

Ed 128  General Chemistry 
Concept Test, State Trait 
Anxiety Inventory, Social 
Anxiety Questionnaire for 
Adults 

PLTL approach had significant 
effect on performance (not as 
much as was expected) but 
STAI was significantly improved 
in the PLTL group. Social 
anxiety was not affected and 
remained high in both groups. 

Model may be helpful in improving 
learning and alleviating state anxiety. 
It was not as effective in reducing 
social anxiety when compared to 
traditional college instruction. 

7 Estrada & 
Dalton, 

2019 

USA 

Impact of Student 
Mindfulness Facets on 
Engineering Education 
Outcomes: An Initial 
Exploration 

Pilot 4-week mindfulness-
based stress reduction 
intervention 

Psy 21  Survey â€“ Five Facet 
Mindfulness 
Questionnaire (FFMQ) 
and ABET Outcomes 

Significantly increased 
engineering students’ trait 
mindfulness, engagement in 
mindfulness outside of sessions 
and intellectual curiosity and 
exploration but not perceived 
stress 

Supports the feasibility of further 
mindfulness-based intervention for 
engineering students. 

8 Grasty et 
al. 2021 

USA  

Benefits of Utilizing 
Counseling Services 
Among Doctoral 
Women of Color in 
STEM 

Case 
Study 

Impact of Counselling 
services 

Psy 1 Interview data Engineering student continued 
studies and felt counselling 
contributed to this. The benefit of 
feeling heard was noted and 
counselling helped to set 
boundaries and improve 
interpersonal skills 

Counselling proved effective for this 
student. 

9 Huerta 
2021 

USA 

Inner engineering: 
Evaluating the utility of 
mindfulness training to 
cultivate intrapersonal 

and interpersonal 
competencies among 
first-year engineering 
students 

Pilot 4-session mindfulness-
based program 

Psy 35  Survey and Interview data Improvements in confidence and 
reduced anxiety. 

Mindfulness training can support self-
efficacy and improve aspects of 
mental wellbeing. 

10 Johnson-
Glauch, 
Cooper & 
Harding 
2020  

USA 

Goal setting as a 
means of improved 
mental health 
outcomes for materials 
and mechanical 
engineering students 

Pilot Pilot mental health action 
plan assignment 

Psy 27 Pre and post surveys 
including a 17-item 
validated self-efficacy 
instrument, content 
analysis of the action 
plans and of the free text 
areas on the survey 

No statistically significant 
difference in self-efficacy overall. 
Those with large gains had 
scored low initially. 

Result suggests that these types of 
assignments may preferentially 
benefit students with low self-
efficacy. 
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11 Joshi & 
Kiran 

2020 

India 

Gauging the 
effectiveness of music 
and yoga for reducing 
stress among 
engineering students: 
An investigation based 
on Galvanic Skin 
Response 

Experi
mental 

Experimental group 
underwent yogic 
breathing and listening to 
religious and flute music. 
The Control group did not. 

Physl, 
Psy 

123  Skin conductivity Experimental group reported 
reduction in mean value in 
Galvanic Skin Response (GSR) 
from deep yogic breathing, 
listened to religious hymns and 
listening to flute music. 

Listening to flute music emerged from 
these three drills as the most 
effective stimulus for stress 
management. 

12 Joshi, 
Kiran, & 
Sah 

2017a, 
India 

An Experimental 
Analysis to Monitor and 
Manage Stress Among 
Engineering Students 
Using Galvanic Stress 
Response Meter 

Experi
mental 

Experimental group 
listened to hymns, the 
Control group did not. 

Psy 471  Skin conductivity Statistically significant 
improvement in skin conductivity 
post session for both the control 
and the experimental group. 
Results reflected yogic breathing 
had a significant effect on skin 
conductivity. 

Deep breathing techniques can 
reduce skin conductivity and in turn 
stress levels of engineering 
students. Basic yogic breathing could 
be included in core curriculum to 
reduce and manage stress among 
engineering students. 

13 Joshi, 
Kiran, & 
Sah, 
2017b, 
India 

Stress monitoring 
through non-invasive 
instrumental analysis of 
skin conductivity 

Experi
mental 

Experimental group 
underwent yogic 
breathing, the Control 
group did not. 

Phys 400  Skin conductivity Statistically significant increase 
in GSR for the control group 
after 300 s (p < 0.01), whereas 
significant reduction (p < 0.01) in 
GSR after listening to hymns in 
the experimental group. 

Listening to hymns could provide a 
strategy to manage stress in 
educational institutions for student 
with high levels of self-reported 
stress 

14 Joshi et al. 

2016, 

India 

Stress management 
through regulation of 
blood pressure among 
college students 

Experi
mental 

Experimental group 
carried out deep 
breathing 

Phys 400 Blood pressure Deep breathing technique had a 
statistically significant reduction 
on systolic and diastolic blood 
pressure in engineering students 
with high academic stress. 

Deep breathing techniques could be 
beneficial in improving students 
learning and efficiency. 

15 Khan, 
Poole, & 
Beaton, 
2018, 
Canada 

Measuring the Impact 
of a Weeklong Fall 
Break on Stress 
Physiology in First Year 
Engineering Students 

Pilot A weeklong break during 
1st semester, intervention 
group and control group 
(Same intervention as 27) 

Ed (see 
27) 

16 DHEA levels in saliva 
measuring cortisol 

Students without a break had 
marginally higher cortisol and 
DHEA levels. Engineering 
students that did not have a 
break (control group) had slightly 
greater output of cortisol to 
DHEA than those that 
experienced time away from 
school (experimental group). 

A break may be helpful in reducing 
stress, but the sample size was small 
and more research needed 

16 Lal et al. 
2019 

Canada 

Effect of Dispositional 
Mindfulness on 
Perceived Stress 
Scores of Engineering 
Students: An Empirical 
Study 

Experi
mental 

Meditation Psyl 100  Perceived stress scale 
[PSS] and Mindfulness 
Attention Awareness 
Scale [MAAS] was 
administered on both 
groups of students. 

Significant decreases in stress 
perception level among those 
students who are practicing 
meditations and high level of 
stress perception level among 
those who are not practicing any 
techniques to cope with stress 
respectively. 

Meditation showed promise in 
reducing stress among college 
students. 
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17 Maxson & 
Tomasko, 
2020 

USA 

Supporting the Mental 
Health and Wellness of 
Chemical Engineering 
Students at the 
Department and 
College Levels June 
2020 

Experi
mental 

Introduction of a Wellness 
Committee with a number 
of activities aiming to 
improve mental wellbeing 

Ed   Questionnaires and 
academic performance 

Improved MH and MW 
awareness, improved pastoral 
skills, improved perception 

Publication is a work in progress, but 
the overall intervention has been 
received positively 

18 Mazumder, 
2012 

USA 

Improvement of 
Confidence and 
Motivation Using Online 
Metacognition Tool 

Case 
Study 

Metacognition-based 
software Lecture Tools 
(http://www.lecturetools.c
om) providing interactive 
environment for the 
students. 

Ed Phase 1 –23  
Phase 2 - 32   

Engagement and 
feedback 

Interaction positively contributed 
to students paying more 
attention. Increased interactions 
resulted in higher exam scores. 
Communication apprehension 
reduced. Use of interactive 
technology followed by group 
discussions and class 
assignments greatly enhanced 
students’ comprehension of 
scientific facts and their ability to 
explain them. 

Interactive software in modules may 
help with motivation and 
communication apprehension. 
Increased interactions improved their 
level of understanding of the subject 
matter, which resulted in higher exam 
scores. It is possible that clarification 
and further understanding of any 
questions could have resulted from 
the group discussion and not 
necessarily from the use of 
technology. 

19 Miller et 
al.2021 

USA 

WIP: Supporting 
Student Mental Health: 
Understanding the Use 
of Biometrics Analysis 
in an Engineering 
Design Project to 
Promote Wellness 

Pilot 16 mindfulness sessions 
after online lessons 

Psy 20  Course evaluation 20 students that participated 
self-reported improved relaxation 
as a benefit. 

Mindfulness training embedded in a 
design project may benefit students’ 
wellbeing. 

20 Miller & 
Jensen, 
2020 

USA 

Introduction of 
Mindfulness in an 
Online Engineering 
Core Course During the 
COVID-19 Pandemic 

Pilot A design exercise for 
students focusing on the 
measurement of 
physiological changes 
through mindfulness. 
(same intervention as 21) 

Ed (see 
21) 

62 Surveys Positive responses to the 
addition of mindfulness activities. 

Introduction of wellness activities 
may promote cultures of student 
wellness. 

21 Miller et al. 
2022 

USA 

Development and 
Implementation of a 
Biometrics Device 
Design Project in an 
Introductory BME 
Course to Support 
Student Wellness. 

Pilot Introduction of a 
biosensor project with 
experiments to reduce 
stress. (same intervention 
as 20) 

Ed (see 
20) 

  Pre &post survey and 
feedback 

Students noted collecting their 
own biometric data was 
convincing of the effectiveness 
of wellness practices. Students 
noted the project applied 
engineering principles while also 
providing students with valuable 
life skills. At the end of the, 88% 
of students voted to continue 
meditating daily at the start of 
class. 

Integration of wellness into the core 
curriculum can normalise the use of 
these resources in engineering 
departments and equip students with 
stress management tools for their 
careers. 
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22 Moran & 
Benson, 
2016, 
Mexico 

Effects of an intensive 
mathematics course on 
freshmen engineering 
studentsâ€™ 
mathematics anxiety 
perceptions 

Pilot Four-week maths course 
designed to standardise 
maths knowledge. 
Students met 5 x per 
week for 2â€…h duration 
to review basic maths 
knowledge. Completed 3 
weekly tests and a final 
test at the end of week 4. 

Ed 809 Items from the 
Mathematics Anxiety 
Rating Scale 30 and other 
items not relating to the 
paper pre and post. 

Math anxiety increased after the 
4-week course. Females 
reported higher anxiety than 
males. Gender, type of high 
school, and students’ origin 
increased math anxiety for both 
math test and math activities. 
Math test anxiety was higher 
than math activities showing 
most of the stress is related to 
the tests. Math anxiety increase 
was significant for males and 
females but effects > for females 
post course (p < 0.05). 
Outcomes achieved across 3 
cohorts were similar or improved 

Fast-paced maths courses could 
increase anxiety levels and lead to 
maths avoidance and negative 
affective reactions performing maths 
activities. This may be more 
problematic for women engineering 
students. Significant increase in 
maths anxiety measurements from 
before to after an intensive course 
particularly for maths test anxiety. 
Females also experienced higher 
levels of maths test anxiety but not 
maths activities anxiety. Educators 
should therefore be aware of 
designing maths courses 
acknowledging the stress related to 
maths tests. 

23 Nolte, Huff, 
and 
McComb, 
2022, USA 

No time for that? An 
investigation of 
mindfulness and stress 
in first-year engineering 
design 

Pilot First-year engineering 
design students 
completed three 30-
minute experimental 
sessions during an 
engineering design 
course, where their stress 
and mindfulness during 
three principal stages of 
the design process were 
investigated. Each 
session consisted of a 
short video followed by a 
10-minute design task. 

Ed, Psy 80  Pre and post surveys 
including Toronto 
Mindfulness Scale, Short 
Stress State 
Questionnaire, modified 
NASA-RTLC, and author 
developed stress 
questions 

Mindfulness-based video 
increased students decentreing 
overall, but effect is small. 
Written feedback: five students 
would do this type of activity 
again in the future or would like 
to incorporate more mindfulness 
into their lives. a mindfulness-
based video did not noticeably 
impact perceived sources of 
stress during design tasks. 
Students’ top perceived source 
of stress was time 
limitation.Overall, mindfulness-
based body scan video 
increased students’ decentreing. 
However, students’ total TMS 
scores and curiosity were not 
affected. 

Increase in students’ state 
mindfulness was not found to have 
an observable impact on students’ 
stress experience. Students were 
receptive to completing a 
mindfulness-based activity in-class 
and perceived multiple benefits. 
While students currently utilise many 
mechanisms for coping with task-
induced stress, teaching engineering 
students mindfulness is still a 
promising avenue for helping 
students manage the stress of 
engineering and design. 
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24 Paniagua 
et al.  
2019, 
Spain  

Study of Binqui. An 
application for 
smartphones based on 
the problems without 
data methodology to 
reduce stress levels 
and improve academic 
performance of 
chemical engineering 
students 

  Use of gamification 
software for teaching. 
Group A: elements of 
gamification were 
incorporated into the 
teaching Group B: control 
group no gamification 
incorporated 

Ed 82  Hamilton Anxiety Scale 
and academic 
performance 

Using the app improved comfort 
and stress levels significantly. 
Academic results also showed 
improvement. 

Reduction in perceived stress and 
improvement of academic 
performance showed the introduction 
of the PWD model app was beneficial 
to the course. 

25 Paul et al. 
2021 
Canada 

Impact of integrating 
mental wellness and 
personal learning 
reflections into first-
year undergraduate 
engineering courses. 

Pilot A mental health 
promotion program 
integrated into the 1st 
year engineering 
curriculum (same 
intervention as 26) 

Ed (see 
26) 

  Analysis of feedback Stress was a significant predictor 
of overall GPA after first year. 
Negative relationship between 
stress and overall GPA was 
buffered by resilience but 
enhanced by student 
engagement (i.e. resilient 
students seemed to manage 
stress better). Students also 
prioritise academics first and 
social life second, physical 
activity comes third, while mental 
health was mentioned least, it is 
also a factor to consider for 
responses from social wellness. 

Personal reflection in the curriculum 
provided several benefits. 

26 Paul et 
al.2020 
Canada 

The â€˜Engineers have 
feelingsâ€™ Project: 
Integrating Mental 
Wellness and Lifelong 
Learning Skills in First-
Year Undergraduate 
Engineering Courses 

Pilot A mental health 
promotion program 
integrated into the 1st 
year engineering 
curriculum. 

Ed (See 
25) 

  End of year survey with 
additional wellness and 
identity validated scales 

Students preferred shorter 
sessions, but there was 
acknowledgement this wasn't 
their top priority. 

Study highlighted some benefits to 
incorporating concepts of student 
wellness and lifelong learning into the 
engineering curriculum. Further 
results will be reviewed in Paul et al. 
(Citation2021). (Ref 25)  

27 Poole, 
Khan, and 
Agnew  
2017 

Canada 

One Week, Many 
Ripples: Measuring the 
Impacts of the Fall 
Reading Week on 
Student Stress 

  A weeklong break during 
1st semester with survey 
before and after and text 
message during. (Same 
intervention as 15) 

Ed (see 
15) 

16 Survey (Perceived Stress 
Scale) and Focus Groups, 
and DHEA levels in saliva 

Students with fall break 
demonstrated lower ratio of 
cortisol to DHEA after the break 
suggesting students with a break 
had less stress on their return to 
class (p = 0.052). 

Break may be beneficial from stress 
hormones data, but these results are 
limited due to small sample size and 
no significant statistical effect. 

https://www.tandfonline.com/doi/figure/10.1080/03043797.2023.2217658?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/03043797.2023.2217658?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/03043797.2023.2217658?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/03043797.2023.2217658?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/03043797.2023.2217658?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/03043797.2023.2217658?scroll=top&needAccess=true
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28 Rodríguez-
Jiménez 
2022 

Spain 

Embodied Learning for 
Well-Being, Self-
Awareness, and Stress 
Regulation: A 
Randomized Trial with 
Engineering Students 
Using a Mixed-Method 
Approach 

Experi
mental 

A body awareness 
program based on Dance 
Movement Therapy 
Experimental. Group 
attended 10 sessions of 
90â€…min twice a week. 

Phys 37 Satisfaction with Life 
Scale SWLA, Perceived 
Stress Scale, the TECA 
(Cognitive and Affective 
Empathy Test), WHO-5, 
Body Awareness 
Questionnaire (BAG) 
Scale Body Connection, 
Heart Rate Viability. 
Saliva cortisol, D2 test 
(selective attention and 
mind concentration), RP 
30 â€“ problem-solving 
cognitive abilities, 
reflective diary 

Results showed improvements 
in stress levels, well-being, and 
life satisfaction, along with an 
increase in the levels of self-
awareness and self-knowledge 

Dedicating time and resources to 
interventions can help students to 
increase their level of awareness and 
health and generate healthier 
educational environments. 

29 Su 2016 
Taiwan 

The effects of 
studentsâ€™ 
motivation, cognitive 
load and learning 
anxiety in gamification 
software engineering 
education: a structural 
equation modeling 
study 

Pilot Introduction of 
gamification software 

Ed 107  Gamification Learning 
Scale, Learning 
Motivation Scale, 
Cognitive Load Scale, 
Learning Anxiety Scale, 
Academic Performance 
Scale 

Software had significant positive 
effect on learning motivation, 
academic achievement, and 
decreased cognitive load. 
Decreased cognitive load 
associated with decreased 
learning anxiety. Decreased 
learning anxiety is associated 
with strong learning motivation. 

Improvements to motivation cognitive 
load and learning anxiety were 
statistically significant and may be 
useful in course enhancement. 

30 Tragodara 
2021 Peru 

Virtual tutoring from the 
comprehensive training 
model to Engineering 
students during the 
COVID-19 pandemic 

Pilot Online personal tutoring 
during Covid including 
positive psychology 
sessions, flow sessions 

Psy 407 Interview data and 
questionnaires, 
attendance monitoring 

Main demand of students related 
to the academic subject time 
management and study 
techniques. Main reason 
students requested counseling 
was anxiety, followed by 
demotivation. 

Virtual tutoring supported the 
wellbeing of the students 

31 Vitasari 
2011 

Malaysia 

A pilot study of pre-post 
anxiety treatment to 
improve academic 
performance for 
engineering students 

Pilot 6 sessions of treatment to 
include breathing 
exercises, relaxation, and 
study skills 

Phys, 
Psy, 

Ed 

6 BPM and GPA. Breath 
per minute measured 
using stress sweeper 
device. 

Breath per minute significantly 
reduced post intervention, Grade 
Point Average improved but not 
statistically significant. Anxiety 
reduced significantly (p < 0.05). 

Intervention was effective in reducing 
anxiety levels – but 6 sessions were 
not enough to significantly improve 
academic performance. Subjects 
improved GPA as compared to 
pretreatment. 
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32 Walton 
2015 
Canada 

Two brief interventions 
to mitigate a “chilly 
climate”transform 
women's experience, 
relationships, and 
achievement in 
engineering 

RCT Intervention included 
social belonging 
intervention and 
affirmation training 
intervention 

Psy 228  Pre-Intervention Survey 
â€“ belonging/confidence. 
Post â€“ GPA, diaries, 
survey 

Both interventions raised 
women's engineering grade-
point-average (GPA) eliminating 
gender differences. Both led 
women to view daily adversities 
as more manageable and 
improved women's academic 
attitudes. The 2 interventions 
had divergent effects on 
women's social experiences. 
Gender differences and 
intervention effects were 
concentrated in male-dominated 
majors (∼20% women). 

Results highlight how social 
marginalisation contributes to gender 
inequality in quantitative fields and 2 
potential remedies. Social belonging 
intervention helped women integrate 
into engineering. Affirmation training 
helped women develop external 
resources, deepening their 
identification with their gender group. 

33 Yanik 2016 
USA 

Sources of anxiety 
among engineering 
students: Assessment 
and mitigation 

Pilot Control group: cohort 1 
study skills and cohorts 2 
and 3 outcomes related to 
attention and 
effort.Periodic vertically 
integrated discussion 
groups with faculty 
mentors and their peers 
at multiple levels of 
seniority, introduced to 
university resources 
designed to address 
specific student needs. 

Ed 27  Analysis of journals and 
discussions 

Identified 3 themes: anxiety 
related to time management 
(procrastination and effect on 
work, having a balanced life with 
studies and other roles), anxiety 
related to success and 
completion of their degree (lack 
of confidence in academic 
ability, deficits in academic 
preparation) and anxiety related 
to life post-graduation (concerns 
about finding a job, uncertainty 
on ability for employer). Other 
sources in isolated cases 
included accumulation of debt, 
loneliness, and inability to take 
full advantage of opportunities 
available through the college 
experience. Group discussions 
had greatest perceived value, 
with time management practices, 
completion strategies and what 
comes after graduation of most 
benefit. 

Reflection had a positive effect on 
students’ understandings of the 
courses and possible remedies for 
commonly occurring anxieties. 
Activities were easily implemented 
and fostered both self-awareness 
among individuals and cohesion 
among the larger group. 
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Appendix 5 Ethical Approval 
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Appendix 6 Survey 

The Mental Health and Wellbeing of 
Engineering Students 

 

 

Survey Welcome 
 

The Mental Health and Wellbeing of Engineering Students in the UK 

 
We would like to invite you to take part in a PhD study that aims to gain insight 

into the mental wellbeing of engineering students within the UK. Your input is 

extremely valuable to the research and will potentially help change how we 

teach engineering to students. 

 

The survey should take approximately 20 minutes to complete. It is an 

anonymous survey, however some personal information is asked for, for 

example your age, year of study and type of engineering course. All 

information you provide will be anonymised  and held securely within Robert 

Gordon University servers in a research project file only accessible by the 

research team. 

 

The purpose of the survey is to identify key information about the mental health 

and wellbeing of engineering students in the UK and to help design interview 

questions for engineering students who volunteer to participate in later interviews. 

 

Ethical approval to conduct this survey has been given by the School of Health 

Sciences Research Review Group (SHS18/14). 

 

Participation in this study is completely voluntary. If you decide not to 

participate there will not be any negative consequences. If you decide to 

participate, you may stop participating at any time and you may decide not to 

answer any specific question. 

 
The researcher will maintain the confidentiality of the research records or data. 
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By submitting the survey you are indicating that you have read the description of the 

study, are over the age of 16 if you are in Scotland, 18 if you are in England, Wales or 

Northern Ireland or you have consent to participate from a parent or guardian. 

If you have any questions about the survey please contact Jo-Anne Tait on 

j.tait5@live.rgu.ac.uk . Please click next to proceed to the 

survey 

Please indicate what area of Engineering you are studying: (select one only) 
 

 

If you selected Other, please specify: 
 

General  Engineering Civil 

Engineering Mechanical 

Engineering Aeronautical 

Engineering Electrical 

Engineering Electronic 

Engineering Production 

Engineering Chemical 

Engineering Other 

Engineering 

Other 

mailto:j.tait5@live.rgu.ac.uk
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Please indicate what type of qualification you are working towards: (select one 
only). 

 

 

If you selected Other, please specify: 
 

HNC HND 

BSc BEng 

MEng MSc 

MSc/PhD 

MRes PhD 

EngD 

Other 
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Are you: 
 

 

If you selected Other, please specify: 
 

Which stage of study are you in? 
 

 

If you selected Other, please specify: 
 

A full-time student A 

part-time student 

A Graduate Apprentice 

An online (distance learning) student 

Other 

1st year College/FE 2nd 

year College/FE 3rd 

Year College/FE 

1st year Undergraduate (university) 2nd 

year Undergraduate (university) 3rd year 

Undergraduate 

4th year Undergraduate 

5th year Undergraduate 

1st year Postgraduate 2nd 

year Postgraduate Pre-

Transfer PhD/EngD Post-

Transer PhD/EngD Other 
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Is your course accredited by a professional body? 
 
 

No 

Don't know 

BCS, The Chartered Institute for IT 

British Institute of Non-Destructive Testing (BINDT) 

Chartered Institute of Plumbing and Heating Engineering 

(CIPHE) Chartered Institution of Building Services Engineers 

(CIBSE) Chartered Institution of Highways & Transportation 

(CIHT) 

Chartered Institution of Water and Environmental Management 

(CIWEM) Energy Institute (EI) 

Institute of Acoustics (IOA) 

Institute of Cast Metals Engineers (ICME) 

Institute of Healthcare Engineering and Estate Management 

(IHEEM) Institute of Highway Engineers (IHE) 

Institute of Marine Engineering, Science & Technology 

(IMarEST) Institute of Materials, Minerals and Mining (IOM3) 

Institute of Measurement and Control 

(InstMC) Institute of Physics (IOP) 

Institute of Physics and Engineering in Medicine 

(IPEM) Institute of Water 

Institution of Agricultural Engineers 

(IAgrE) Institution of Chemical Engineers 

(IChemE) Institution of Civil Engineers 

(ICE) 

Institution of Engineering and Technology 

(IET) Institution of Engineering Designers 

(IED) Institution of Fire Engineers (IFE) 

Institution of Gas Engineers and Managers 

(IGEM) Institution of Lighting  
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Professionals  (ILP) Institution of 

Mechanical Engineers ( 

What age are you? (Enter age) 
 

How would you describe your gender? 
 

 

If you prefer to self-describe please feel free to do so below. 
 

Female 

Male 

Non-binary 

Prefer to self-describe 

Prefer not to say 



 

 

313  

 

Mental Wellbeing Section 

 
 Below are some statements about feelings and thoughts. 

Please tick the box that best describes your experience of each over 

the last two weeks. Optional 

None of the time 
Rarely 

Some of 

the 

time 

Often 
All of the 

time 

I've been feeling 

optimistic about the 

future 

     

I've been feeling useful      

I've been feeling relaxed      

I've been feeling 

interested in other 

people 

     

I've had energy to spare      

I've been dealing with 

problems well 

     

I've been thinking clearly      

I've been feeling good 

about myself 

     

I've been feeling close to 

other people 

     

I've been feeling 

confident 
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Have you ever been diagnosed or treated for a mental health condition? 

No, Yes, or Prefer not to say 

If Yes 

Please indicate which condition(s): (Select all that apply) 

I've been able to 

make up my own 

mind about things 

     

I've been feeling 

loved 

     

I've been interested in 

new things 

     

I've been feeling 

cheerful 
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If you selected Other, please specify: 

When were you first diagnosed/treated? 

 

Do you consider your condition to be well-managed? 
 

Please don't select more than 1 answer(s) per row. 

 

Anxiety disorder 

Attention deficit hyperactivity disorder (ADHD) 

Autism spectrum disorder (ASD) 

Bipolar disorder 

Borderline personality disorder (BPD) 

Depression 

Eating disorder 

Obsessive compulsive disorder (OCD) Post-

traumatic stress disorder (PTSD) Psychosis 

Dissociation and dissociative identity disorder 

Schizoaffective disorder 

Other 

Prefer not to say 

0-3 months ago 

4-6 months ago 

7-12 months ago 

13-24 months ago 

2-5 years ago 
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 Very poorly 

managed Poorly 

managed 

 
Unsure Well 

managed 

Very well 

managed 

.      

 

Have you shared your diagnosis with others? Select all that apply. 
 

 

If you selected Other, please specify: 
 

No 

Not sure 

Parent or guardian 

Carer 

Sibling 

Friend 

Partner 

Religious leader 

Lecturer 

Course administrator 

Personal  tutor School 

technician Other 
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Do you think you would talk to a member of staff in your department/School if you 

were feeling low or unwell mentally? 
 

 

 

 
 

Can you please explain why?  

How important do you feel it is to look after your mental wellbeing? 
 

Please don't select more than 1 answer(s) per row. 

 
 Not 

important 

at all 

Of little 

importance 

Of average 

importance 

 
Important Absolutely 

essential 

Looking after my 

mental wellbeing is: 

     

 

 
Can you please explain your answer? 

 

Yes No 

Not sure 
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Looking back on the past 2 weeks, in terms of looking after your mental 

wellbeing, select the statement that best applies to you. 
 

Thinking about the last 2 weeks, please select any of the habits and 

activities that apply to you. 

 
 Frequency 

Never Rarely Sometimes Often 
All the time 

I smoke/vape 
     

I drink alcohol 
     

I play computer games alone 
     

I play computer games with others 
     

I play board games 
     

I take non prescribed drugs 
     

I exercise alone 
     

I exercise with others 
     

I make Art 
     

I listen to music 
     

I watch tv/films 
     

I play music 
     

I write music 
     

I go to a place of religious worship 
     

I read 
     

I write 
     

I eat healthy food 
     

I eat unhealthy food 
     

I sleep a lot 
     

I sleep very little 
     

I did not look after my mental wellbeing at all I 

rarely looked after my mental wellbeing 

I sometimes did something to improve my mental wellbeing I 

often looked after my mental wellbeing 

I looked after my mental wellbeing most of the time 
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I self-harm 
     

I meditate 
     

I talk with friends or family 
     

I talk to a counsellor 
     

Reflecting on your experiences as an engineering student and on 

your mental wellbeing, can you tell us what advice would you give 

someone beginning an engineering course? 

And finally, would you be interested in taking part in a one-to-one interview 

about the mental health and wellbeing of engineering students? If yes, 

please enter your contact details - an email address or phone number and 

your name. If not, please click Next. 

Thank you for taking the time to complete this survey. If you would like support 

for mental health or wellbeing issues the following links are places that can offer 

help. 

 
https://www.mind.org.uk/ 

 

https://www.thecalmzone.net/ 
 

http://www.penumbra.org.uk/ 
 

https//www.samaritans.org/ 
 

 

 

If you have any questions about this survey please contact Jo-Anne Tait on 

j.tait5@live.rgu.ac.uk . 

http://www.mind.org.uk/
http://www.thecalmzone.net/
http://www.penumbra.org.uk/
http://www.samaritans.org/
mailto:j.tait5@live.rgu.ac.uk
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Appendix 7 Engineering Professor Council Guest Blog 

Guest blog: Time to Reflect on the Wellbeing of our Engineers   
October 10, 2019 By Stella Fowler 2 Comments   
By Jo-Anne Tait – Academic Strategic Lead, School of Engineering, Robert Gordon University  
Students’ mental health is a deservedly hot topic in higher education. But is the conversation more 
difficult when it comes to engineering? Are the challenges greater?  
  
When I am asked about the topic of my PhD I have noticed the responses are interesting. Engineers for the most 
part look puzzled, and wonder why I might think this is worthy of investigation. Some even show signs of 
annoyance that this is even a thing. Non-engineers on the other hand, their eyes open wider in fascination and 
regale me with tales of the (not so positive) habits of the engineers they know.    
I am studying the mental wellbeing of engineering students. I believe there is something wrong with how we 
approach this topic in engineering education in relation to future engineers. In fact, it appears we don’t really 
approach it at all.  
I was a geologist by trade before I entered engineering academia, teaching drilling engineering students. Nearly 
20 years later, I look after the teaching, learning and student experience in a School of Engineering. I see my job 
as helping the engineers of the future and I take it very seriously.   
I realise I am preaching to the converted somewhat but in case anyone isn’t clear, engineers are absolutely vital 
in addressing global challenges: energy, sustainability, transport, infrastructure, and medication are just a few.   
But despite the importance placed on the role of the engineer in our future, the UK has a serious shortage of 
engineers. This phenomenon is echoed in the U.S., China, South Africa and Germany with reports of demand far 
outstripping supply. Calls for education reform are growing and there has been an increase in the diversification of 
engineering education through degree apprenticeships and widening participation activities.   
From my seat at the table I am seeing a worrying rise in mental health and wellbeing issues in engineering 
students. Often by the time I am made aware of a student’s situation it is at or near crisis point rather than earlier, 
when more support might be possible. I raised my concerns and discovered that, anecdotally, engineering 
students sought help in far fewer numbers than students of other disciplines. Further reading told me this was not 
unusual in engineering higher education and so I began to dig further.  
Given the mental health and wellbeing of university and college students has been the subject of considerable 
discussion nationally and internationally it might surprise you to discover that engineering students are not well 
represented in this literature. It certainly surprised me, given the challenging and competitive nature of 
engineering degree programmes and the male-skewed gender balance of the discipline.   
Men, and young men in particular have a higher risk of suicide and the incidence of schizophrenia in males is 
reported to be significantly higher than in females. Young adults are at higher risk of developing serious mental 
illnesses and it has also been reported that female engineering students report even poorer mental wellbeing than 
their male counterparts. An American institution found that engineering students had a higher prevalence of 
mental health problems than the general student population, were less likely to use mental health services than 
students from other disciplines, were “significantly less likely to report suicidal ideation” and there was a 
“significantly decreased likelihood of seeking help”.   
The NUS reported well over half of students reporting mental distress attributed this to heavy workload and 
coursework deadlines and engineering courses are well-known for heavy workloads and assessment schedules.   
So, engineering students are potentially at higher risk of suffering from poor mental wellbeing, and are also less 
likely to seek assistance than students of other disciplines. To me this points to an unmet need of engineering 
students and so I decided to undertake a PhD in this area. I chose to focus my efforts on engineering students 
because I feel that is where I may have most impact, but it is likely the problems I am identifying in students also 
exist in the engineering profession itself.  
 A recent report on masculinity in engineering highlighted over a fifth of respondents reporting having had to take 
time off work because of mental ill health. Distressingly, the report also notes that nearly a fifth of respondents 
stated they had lost an engineering colleague to suicide. When asked if they experienced stress, sleeping issues, 
thoughts on self-harm or being bothered by feeling anxious, depressed, irritable or sad, 77% of participants 
answered yes.  
By investigating the mental wellbeing of engineering students, I am hopeful that we can uncover a unique insight 
into a population that has been overlooked in mental wellbeing studies and may be at increased risk of mental ill 
health and poor mental wellbeing.   
Given the shortage of engineers in the UK, it is time we looked more closely at the mental wellbeing of our 
engineers, both current and future. Because, increasingly, more is expected of engineers. They need to be more 
mentally agile and more able to drive change and innovation than ever before.   
For that they need to have skills we don’t always shine a light on so much in university engineering education: 
resilience, empathy, active listening, self-preservation, conflict resolution and, essentially, metacognition.   
I appreciate we are some years away from a UKSPEC review, but one way of encouraging engineers to look after 
their mental wellbeing is to support metacognition activities more explicitly through the UKSPEC’s section D, to 
include development of intrapersonal skills. Placing an importance on this at the heart of what it is to be a 

http://epc.ac.uk/author/sfowler/
http://epc.ac.uk/guest-blog-time-to-reflect-on-the-wellbeing-of-our-engineers/#comments
https://www.engineeringuk.com/media/156187/state-of-engineering-report-2018.pdf
https://www.rcpsych.ac.uk/publications/collegereports/cr/cr166.aspx
https://www.researchgate.net/publication/6266227_Help-Seeking_and_Access_to_Mental_Health_Care_in_a_University_Student_Population
https://www.nus.org.uk/Global/Campaigns/20130517%20Mental%20Distress%20Survey%20%20Overview.pdf
https://equalengineers.com/wp-content/uploads/2019/09/EqualEngineers-Masculinity-Report_Final.pdf
https://www.engc.org.uk/engcdocuments/internet/Website/UK-SPEC%20third%20edition%20(1).pdf
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professional engineer will feed through to AHEP and AQAH requirements and may be a way to support 
institutions in working towards building a supportive environment for engineering personal development.   
Meanwhile, let’s try to normalise conversations about mental health and wellbeing and support our engineering 
colleagues and friends whenever we can.  
And for my part, I will continue to support engineers and engineering students by finishing my PhD and providing 
some recommendations!  
Filed Under: Uncategorized   

Comments  
1. Dr Roger Penlington says   

December 2, 2019 at 20:51   
This is a very important topic to raise for discussion, as you suggest there is too little specific literature within the 
studies of engineering students.  
May I add another reason for your study, that of engineering academics who are fundamentally recruited from 
these very engineering students who are reluctant to seek support. Therefore it may be presumed that they will 
also likely suffer the same response to the high workloads and deadlines we are all familiar with.  
The significance of this is that these are the academics supposedly providing pastoral care to the vulnerable 
students – in this situation it is likely that this care is not as effective as we would like it t be.  

o Jo-Anne Tait says   
December 10, 2019 at 11:12   
Hi Roger,  
Absolutely agree with you. Supporting engineering academics will be vital in any move forward as more and 
more is asked of them/us.  

https://www.engc.org.uk/engcdocuments/internet/Website/Accreditation%20of%20Higher%20Education%20Programmes%20third%20edition%20(1).pdf
https://www.engc.org.uk/standards-guidance/standards/approval-of-qualifications-and-apprenticeships-handbook-aqah/
http://epc.ac.uk/category/uncategorized/
http://epc.ac.uk/guest-blog-time-to-reflect-on-the-wellbeing-of-our-engineers/#comment-91071
http://epc.ac.uk/guest-blog-time-to-reflect-on-the-wellbeing-of-our-engineers/#comment-92088
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Appendix 8 Press and Journal Article 

RGU study to focus on mental 
health of engineering students  

by Kieran Beattie   
December 14, 2019, 8:09 am   

  
•   

  
Engineering students   
Sign up to our Daily newsletter   
  
The mental health of engineering students is the subject of a new study being carried out by an 
academic at Robert Gordon University.  
Jo-Anne Tait, academic strategic lead in the university’s School of Engineering, is halfway through her 
PhD on the mental wellbeing of students studying the field of engineering.  
She said she decided to pursue the study to find out if “engineering students are suffering in silence”, 
and is appealing for volunteers to take part in her research.  
Ms Tait said: “I’ve worked with engineering students for 15 years in a teaching and pastoral role, and I 
had noticed that engineering students rarely sought advice for mental health and wellbeing issues 
from their personal tutors or the student support departments.  
“This is despite the majority of engineering students being in potential higher risk groups.  
“Having done an initial scoping review of literature in this area I discovered that engineering students 
don’t really appear much, other than as a comparator for other subjects.”  
Ms Tait said she believes the work could help to uncover some of the strains being put upon the next 
generation of engineers.  
She added: “In the future our engineers will need to be more agile than ever, and for this we need 
them to be far more self-aware.”  
To volunteer, email Ms Tait on j.tait5@live.rgu.ac.uk  

 

https://www.pressandjournal.co.uk/author/kieranbeattie/
https://passport.dctdigital.com/?page=email&default-brand=The+Press+and+Journal&auto-subscribe=Press+and+Journal+-+Newsletter&default-group=Newspapers
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Appendix 9 Student Engineer Article 

Student engineers wanted for study on mental health  

11th December 2019 2:23 pm   

A new academic study looking at the mental health of engineering students is 
seeking volunteers to take part in the research.  

Main plaza at The Robert Gordon 
University’s campus at Garthdee, Aberdeen, UK (Credit: Jackofhearts101 via CC)  
The work is being led by Jo-Anne Tait, a strategic lead in the School of Engineering at Aberdeen’s 
Robert Gordon University. Tait is halfway through her PhD on the mental wellbeing of engineering 
students and has recently received ethical approval for a survey that will hopefully shed some light on 
the topic.  
MORE FROM THE STUDENT ENGINEER  
“I’ve worked with engineering students for 15 years in a teaching and pastoral role and I had noticed 
that engineering students rarely sought advice for mental health and wellbeing issues from their 
personal tutors or the student support departments,” Tait told The Student Engineer. “This is despite 
the majority of engineering students being in potentially higher risk groups (young men, students, 
stressful courses).  
“Having done an initial scoping review of literature in this area I discovered that engineering students 
don’t really appear much, other than as a comparator for other subjects. I decided to develop a survey 
focusing on engineering students because it seems to me the main question is: are engineering 
students suffering in silence?”  
The purpose of the survey is to gather information about the mental health and wellbeing of 
engineering students in the UK be they full-time, part-time, distance learning or graduate apprentices 
and to help design interview questions for engineering students who volunteer to participate in later 
interviews. Those who decide to take part in the study can do so via an online questionnaire that 
should take about 20 minutes to complete. If the online survey is started but not completed, that 
information will be excluded from the survey results and data deleted.  
The survey is anonymous, but some personal information is asked for, including age, year of study 
and type of engineering course. All information provided will be anonymised and held securely within 
Robert Gordon University servers in a project file only accessible by the research team. Tait says the 
work could help uncover some of the strains that modern engineering is placing on the next generation 
of engineers.  
“There are calls for engineering education reform to meet the needs of industry 4.0, but we appear to 
be missing personal development and resilience from our curricula or rely on group projects to 
enhance ‘soft skills’,” she said. “In the future our engineers will need to be more agile than ever and for 
this we need them to be far more self-aware.”  
Additional information on the survey can be found here.  
  
 

  

https://www.theengineer.co.uk/the-student-engineer/
https://robertgordonuniversity.onlinesurveys.ac.uk/mental-health-and-wellbeing-of-engineering-students
https://theengineer.markallengroup.com/production/2019/12/SHS1814Participant-Information_Survey.pdf
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Appendix 10 Chamber of Commerce Article 
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Appendix 11  Zenopa Article 
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Appendix 12 Interview Guide 

 
   

 
  

    
Introduction  

   
Hello, am I speaking with (insert name of participant)? This is (insert name of 
interviewer) from Robert Gordon University, calling to interview you as part of the 
mental health and wellbeing research study.  
  
Before we begin the interview, I need to get your consent for this recorded so I am 
going to make some statements and I need to you to say if you agree with that or not 
after each statement:  
  

1. I confirm that I have read the information sheet dated 21/01/2020 (version 
SPI002/1) for the study. I have had the opportunity to consider the information, 
ask questions and have had these answered satisfactorily.  

2. I understand that my participation is voluntary and that I am free to withdraw at 
any time without giving any reason, without my education or legal rights being 
affected.  

3. I understand that the information collected about me will be used to support  
other research in the future, and may be shared anonymously with other 
researchers. 

4. I agree to my interview being audio recorded for research purposes and 
stored on   

    Robert Gordon University servers and for my interview to be transcribed. 
5. I agree to take part in interviews which will be audio recorded. I give 
permission for anonymised quotes from my interview being used in any research 
output (e.g. academic articles, professional papers, conference presentations) 
from this study.    
6. I agree to take part in the above study.  
   
   

Demographic information  
   

To start with, can you tell me a bit about your engineering course?  
How did you choose engineering?   

 – relative or close family member an engineer?  
Are you studying close to home?  
What year are you in?  
How old are you?  
Are you comfortable to share which college or university you attend?  

if so, where do you attend?  
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The course  

   
I’d like to talk about your course –   
  
How do you feel/what do you think about the teaching on your course?  

• What types of teaching do you receive?   
• How is technology used in the classroom/lecture hall?  
• Are there practical activities?  
• How does the general teaching approach suit your needs?  

  
 How do you feel/what do you think about the assessments on your course  

• Would you say there are a lot?  
• What type of exam formats have you had? E.g. closed book, essay, 
portfolio?  
• Are they stressful? Are you anxious?   
• Maybe explore whether they feel there’s been an impact on their 
wellbeing from that.  

how do you find the engineering staff in regard to student personal support?”   
• Can you tell me a little bit about your experience in this?  

  
  
  
Your mental health and wellbeing  

I’d like to ask you now about your wellbeing. By this I mean feeling positive, thinking 
clearly, having energy…  

How have you been over the last few months?  How do you keep well? 
  
To be asked if they have disclosed a mental illness:  

• Do you think/do you feel your mental illness is well managed?   
  

What support do you think/feel your engineering school could offer in terms of 
mental wellbeing?  

What do you do outside of classes? Are you physically active? Do you hang out 
with friends?  
  

 What do you do when you are under pressure at university? How do you manage 
your time? Do you use poor health behaviours to cope? (drinking, all nighters)  

  
Do you actively do things to help yourself or support your mental wellbeing and good 
mental health?   

• Could you tell us what you do or have tried before?   
• Do these activities/behaviours help/work?  

  
The Engineering Profession and mental health and wellbeing  
  
Can you tell me about your impressions of how mental health and wellbeing is viewed 
in the engineering profession?  
How would you feel if another engineering student disclosed a mental health 
condition such as depression, anxiety or bipolar disorder to you?  
If someone in your class was acting out of character, how do you think would you 
handle it?   
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Closing out  
  
This has been really helpful thank you. I feel we have covered all the areas I had 

hoped to find out more about. Is there anything else at all that comes to mind that you would 
like to talk about?  

  
I just want to remind you that the information you have shared will remain confidential and 
responses from all people being interviewed are pulled together for analysis. I realise some 
of the things we discussed may have been sensitive so also would like to remind you of the 
support numbers that are available should you feel you need to talk to someone about how 
you are feeling.  
  
Thank you so much for your time, this has been really helpful. Your contribution will make a 
huge impact on the study and I really appreciate you taking the time to talk with me about 
your experiences.  
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