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ABSTRACT 

Subjective Wellbeing of Undergraduate Engineering  

Students: A Mixed Methods Study 

by 

Muhammad Asghar 

Utah State University, 2023 

Major Professor: Dr. Angela Minichiello 

Department: Engineering Education 

In higher education, students report high levels of mental health issues. These issues 

could hinder the overall success of these students. Most of the research in general and in 

engineering education contexts in particular focuses on investigating mental health 

problems with less emphasis on positive contributors to mental health. In this dissertation 

study, I aimed to fill this gap by investigating what is going “well” in the academic lives 

of engineering undergraduates. The purpose of this study was to investigate the condition 

of subjective wellbeing (SWB) (feeling that your life is going well, not badly) of 

undergraduate engineering students in the college of engineering at Utah State University 

(USU) through a Concurrent Mixed Methods Study. This study incorporated a broader 

understanding of wellbeing by not restricting its understanding to the existence of a 

negative state of mental health but will also include the co-occurrences of a positive state 

of mental health. An online survey was used to collect data from the participants, who were 

undergraduate students in the College of Engineering at USU. In addition to demographic 

data, the researcher collected quantitative data through the College Student Subjective 
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Wellbeing Questionnaire and open-ended questions. The open-ended questions were 

developed based on findings from an interview-based pilot study proceeding with the 

mixed methods study from the same participant pool. Quantitative and qualitative analyses 

of the online survey data were conducted. The results of this study inform the engineering 

education community about the condition of SWB and the factors perceived to contribute 

to it. Several recommendations to improve the collegiate experiences of engineering 

undergraduates to positively contribute to their MHW are made by this study. 

(241 pages) 
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PUBLIC ABSTRACT 

Subjective Wellbeing of Undergraduate Engineering  

Students: A Mixed Methods Study 

Muhammad Asghar 

In higher education, the prevalence of mental health issues among students has 

raised concerns regarding their overall success and wellbeing. While existing research 

often focuses on identifying and addressing mental health problems, there is a lack of 

emphasis on understanding the positive contributors to students' mental health. In this 

study, I expand the concept of mental health beyond the absence of negative mental 

health states to include the presence of positive mental health aspects through the 

concept of Subjective Wellbeing (SWB) (feeling that your life is going well, not badly),  

of engineering undergraduate participants. Both qualitative and quantitative data were 

collected from engineering undergraduate students within the College of Engineering at 

Utah State in a Concurrent Mixed Methods paradigm through an online survey.  

Analysis of the data provided valuable insights into SWB among undergraduate 

students and the factors perceived to contribute to it. Furthermore, this research offers 

recommendations aimed at enhancing the collegiate experiences of engineering 

undergraduates to positively influence their mental health and overall wellbeing. By 

focusing on the holistic understanding of subjective wellbeing, this study contributes to 

the broader dialogue on student mental health and the promotion of a thriving academic 

environment. 
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CHAPTER 1: INTRODUCTION 

1.1. Background of the Study 

Mental health problems are on the rise among students enrolled in higher education 

(i.e., Kessler et al., 2008; Slade, 2009). In recent years, there has also been an increase in 

mental health and wellbeing (MHW) research in educational settings due to the realization 

of its importance (Deziel et al., 2013). However, according to Danowitz and Beddoes 

(2018), this realization is not yet common within engineering educational settings and 

student populations. Engineering students have not yet been the subject of comprehensive 

MHW research despite engineering being a stressful and challenging field of study 

(Danowitz & Beddoes, 2018). Further, engineering is such a demanding field that 

engineering students may even consider the existence of poor mental health as a basic 

characteristic of engineering students’ lives (Jensen & Cross, 2019).  

Research related to mental wellness in the field of psychology suffers from a 

historical imbalance. Traditionally, MHW has been defined and diagnosed using a medical 

model of health and illness that focuses primarily on the absence of issues related to mental 

health (Greenspoon & Saklofske, 2001). Therefore, research in this field may suffer from 

researcher bias and tend to follow a deficit approach by focusing more on poor mental 

health and psychological distress (negative mental health) rather than human psychological 

strengths (positive mental health) (Slade, 2010). For consistency purposes, and to refer to 

psychological health holistically, this study uses the term Mental Health and Wellbeing 

(MHW) throughout instead of the traditionally used term “Mental Health”, which has a 

general connotation to mental problems and issues alone as suggested by Asghar and 

Minichiello (2022a). 
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This is also true for MHW research conducted in engineering education at the 

undergraduate level. For example, a great number of such studies investigate the 

prevalence of stress (i.e., Danowitz and Beddoes, 2020b; Jensen and Cross, 2018; Jensen 

and Cross, 2019; Mayildurai et al., 2019; Miller and Jensen, 2020; Oweis et al., 2018; 

Rulifson and Bielefeldt, 2020; Schneider, 2007). In other studies, schizophrenia, substance 

abuse, post-traumatic stress disorder or PTSD, and depression and anxiety were 

investigated (i.e., Coley and Jennings, 2019; Danowitz and Beddoes, 2018; Iraola-Real et 

al., 2019). While there are some studies that have investigated increases in the positive 

psychological health of human psychological strengths (i.e., Aree et al., 2020; Huerta, 

2018; Miller and Jensen, 2020), they are fewer in number. 

  The tilt of research in engineering education toward investigating a negative state 

of mind may also be a result of the prevalence of a stress culture in the field. Engineering 

students by default may accept a stress culture when they join the field (Jensen, 2021) and 

try and survive it (Gesun & Berger, 2018). This does not have to be this way. In a recent 

editorial, Jensen (2021) suggested to “redefine our values to those of wellness in 

engineering culture” (p. 4). In other work, Gesun & Berger (2021) called for shifting the 

narrative in engineering from “surviving” to “thriving” so that more engineering students 

can reach their full potential in college and beyond (p. 4). To facilitate this shift to wellness 

or thriving, increased emphasis on investigating MHW from the perspective of “increasing 

positive health” may be of assistance to improve the mental health of engineering 

undergraduates. 
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Huppert (2014) defined a state of wellness as a fundamental human goal, which is 

a desire for our lives to go well. This desire includes the want to feel good and to function 

well. When we say “positive psychological health,” we are deliberately making a 

distinction between human wellbeing and the traditional understandings of mental health, 

as derived from the medical model of health and illness, wherein the concern is only the 

existence (or non-existence) of a mental health issue (Greenspoon & Saklofske, 2001). My 

interest in this research topic went beyond the existence of mental health issues and seeks 

to understand positive states of wellbeing as well. I wanted to investigate the “good” that 

is happening in the student lives of engineering undergraduates as defined by them. In other 

words, I wanted to investigate their self-reported or subjective wellbeing (Stone & Mackie, 

2013).  

1.2. Purpose of the Study 

This study incorporated a broader understanding of MHW by not restricting its 

understanding to the existence of just a negative state of mental health (the disease model). 

To broaden our understanding of the MHW of undergraduate engineering students, this 

study aimed to investigate the condition of subjective wellbeing (SWB) of undergraduate 

students in the engineering college at Utah State University (USU). SWB has been 

operationalized by Seligman (2008), the founder of positive psychology, under his positive 

psychology conceptual framework as: “when a person feels great, defined by high ends of 

measures of several psychological states” (e.g., happy and optimistic; p. 7).  In contrast to 

previous studies that predominantly focused on the negative states of mental health (the 

disease model), the current work focused on the co-occurrences of a positive state of mental 
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health (model of mental wellness) (Kinderman, 2014), also known as covitality (Furlong 

et al., 2014). Undergraduate engineering student participants reported on their SWB 

(feeling that their life is going well, not badly) through a mixed-methods study.  

Specifically, this study served the purpose of identifying the overall condition of the 

SWB of engineering undergraduate study participants at the college of engineering at USU 

across four domains: academic satisfaction, academic efficacy, school connectedness, and 

college gratitude. Further, this study described the perceptions of the study participants 

about the contributing factors to the SWB across its four domains. These purposes were 

met by answering the following research questions.  

1.3. Research Questions 

The proposed study used a mixed-methods research design to investigate the 

condition of SWB of undergraduate engineering students in the college of engineering at 

Utah State University. This study was guided by the following research questions: 

 In the context of college of engineering at Utah State University (USU),  

RQ1 (Quantitative): What is the overall SWB of undergraduate students as a combined 

measure across its four domains (i.e., academic satisfaction, academic efficacy, school 

connectedness, and college gratitude)?  

a. How does the overall SWB of undergraduate students vary across demographic 

subgroups (i.e., gender, race/ethnicity, year group, majors, etc.)? 
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RQ2 (Quantitative): How do domain-specific (i.e., academic satisfaction, academic 

efficacy, school connectedness, and college gratitude) measures of the SWB of 

undergraduate students compare and contrast?  

a. How do domain-specific measures of SWB of undergraduate students vary across 

demographic subgroups (i.e., gender, race/ethnicity, year group, majors, etc.)? 

RQ3 (Mixed): What are the perceptions of undergraduate engineering students about their 

SWB? 

1.4. Research Design 

This dissertation research study employed a concurrent, mixed methods research 

design to examine the condition of SWB of undergraduate engineering students. 

Concurrent mixed-methods research designs are used to collect both quantitative and 

qualitative data at roughly the same point in time (Creswell & Clark, 2017). I used an online 

survey to collect data from the participants, who were the undergraduate students in the 

college of engineering at USU. In addition to demographic data, the online survey collected 

data through a standardized quantitative questionnaire followed by open-ended questions. 

Both quantitative and qualitative analyses of the participant responses to the online survey 

were conducted. The qualitative data analyses helped me better understand the reasons 

behind the results from the quantitative data analyses by highlighting the reasons for the 

different contributors to the perceptions of SWB.  
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1.5. Significance of the Study 

As noted by Asghar and Minichiello (2022a), MHW research in engineering 

education, though not very prevalent (Danowitz and Beddoes, 2018), suffers from an 

imbalance of research that primarily has focused on poor mental health and psychological 

distress rather than well-being (Slade, 2010). This realization led to the commencement of 

the current research. The sole focus of this study was to investigate the SWB of the 

participants and hence contribute to the existing mental wellness research literature from 

the perspective of the existence of positive personal, emotional, and social factors. Initial 

pilot interviews of undergraduate engineering students were conducted to understand how 

they perceive their SWB as a part of an engineering culture. The pilot study helped guide 

this study in a proper direction.  

This study has valuable implications for professionals dedicated to the provision of 

mental health and academic counseling services in higher educational institutions in 

general and engineering colleges. The study was theoretically based in positive 

psychology. Positive psychological methods are new forms of scientific inquiry that allow 

for an opportunity for a triangulated understanding of MHW (Slade, 2010). Additionally, 

this is an understanding of the positive experiences in the form of SWB in addition to the 

traditional understanding of the negative experience that exists during the prevalence of 

mental health problems. This enhanced understanding of the positive contributions to the 

MHW beyond the traditional understanding will allow for an ecologically valid 

organization of MHW, which may be used to better mitigate mental issues among college 

students.  
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Finally, one of the aims of this study was to qualitatively understand positive 

contributing “factors” to the lived experiences of undergraduate engineering students at the 

college of engineering at USU. The initial pilot study helped identify several factors that 

were important for the SWB of the study participants. These factors were further 

investigated in the form of open-ended responses. Findings from the pilot study and the 

overall mixed-methods study provide valuable recommendations to administration and 

academics in engineering education about strategies that could potentially enhance the 

positive experiences of undergraduate students, which are interlinked with students’ 

overall engagement, motivation, and academic success (Walker et al., 2006).  

1.6. Assumptions 

The study rests on three assumptions. The first assumption is that positive mental 

health (wellbeing) is as important as negative mental health (mental problems). In Peterson 

and Park’s (2012) words, “human goodness and excellence are as authentic as disorders 

and distress” (p. 277). With this study, the intention was not to make a paradigm shift and 

favor one against the other. This study simply represented the positive mental health side 

of the overall MHW.  

The second assumption is that the questionnaire employed in this research collected 

quantitative data, using the revised College Student Subjective Wellbeing Questionnaire 

(CSSWQ; Renshaw, 2018) provided generalizable knowledge about the condition of the 

SWB of engineering undergraduates. This questionnaire has exhibited strong levels of 

validity and reliability for undergraduate students in general (Renshaw, 2018), but the 

validity and reliability have not been checked specifically for engineering undergraduates. 
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The third assumption is that the participating undergraduate engineering students were able 

to provide a true representation of their college experiences that relate to their SWB during 

the collection of qualitative data.  

1.7. Limitations 

This study had primary limitations concerning the participant sample, which may 

impact the generalizability of study results. Firstly, the study used a convenience sample 

from the undergraduate engineering student population in the USU College of Engineering. 

Due to the use of convenience sampling, a few issues may have emerged including a) the 

study may not have been able to produce results generalizable to other contexts, b) the 

results may have been biased due to students having the choice to participate in the study 

or not (voluntary nature of the study and self-selection). Secondly, the dominant 

racial/ethnic group was over-represented as the study was conducted at a predominantly 

and historically white institute. 

To mitigate these limitations, a two-fold recruitment strategy was employed and 

implemented after acceptance from the Institutional Review Board. Firstly, all faculty 

members in the College of Engineering were contacted via their emails and were requested 

to announce the research survey on their canvases where they teach undergraduate 

engineering courses. Secondly, four $50 Gift Cards were offered through a drawing to all 

the participants who completed the survey in its entirety (i.e., answer demographics, 

quantitative, and qualitative parts of the survey).  
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Another limitation of the study is related to the general criticism of positive 

psychology for a tilt towards positive mental health while overlooking mental health 

problems (Wong & Roy, 2017). I must clarify that the purpose of this study is not in any 

way to diminish the importance of mental health issues that persist among engineering 

undergraduates. Conversely, this study highlights factors that may positively contribute to 

the MHW of the study participants while recognizing that there might also be prevailing 

mental health issues that may need professional counseling or therapeutic attention.  

1.8. Definition of Key Terms 

Positive psychology: “The field of positive psychology at the subjective level is 

about valued subjective experiences: wellbeing, contentment, and satisfaction (in the past); 

hope and optimism (for the future); and flow and happiness (in the present). At the 

individual level, it is about positive individual traits: the capacity for love and vocation, 

courage, interpersonal skill, aesthetic sensibility, perseverance, forgiveness, originality, 

future mindedness, spirituality, high talent, and wisdom. At the group level, it is about the 

civic virtues and the institutions that move individuals toward better citizenship: 

responsibility, nurturance, altruism, civility, moderation, tolerance, and work ethic.” 

(Seligman & Csikszentmihalyi, 2000, p. 5). 

Subjective wellbeing: “When a person feels great, defined by high ends of measures 

of several psychological states” (Seligman, 2008, p. 7). The psychological states could 

reside on personal, emotional, or social levels (Renshaw & Bolognino, 2016).  
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Well: A human psychological state where they experience health, happiness, and 

prosperity (Diener & Diener, 2010). 

Covitality: “The synergistic effect of positive mental health resulting from the 

interplay among multiple positive-psychological building blocks.” (Furlong et al., 2014, p. 

1013). 

Theoretical/conceptual framework: To provide a rationale for the intermingling of 

different ideas and concepts in a study, researchers may use an existing theory (theoretical 

framework) or multiple constructs from various theories (conceptual framework) (Ivey, 

2015). 

Concurrent mixed-methods: These research designs are used to collect both 

quantitative and qualitative data at roughly the same point in time and then be analyzed 

together for comprehensive interpretations while one type of data collected might not 

necessarily inform on the other type of data collected (Creswell & Clark, 2017). 
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CHAPTER 2: LITERATURE REVIEW 

2.1. Introduction 

 This dissertation research is situated within the larger body of MHW research. This 

literature review is extracted from the findings of a systematic literature review (SLR) 

about the MHW of undergraduate engineering students that was led by me, the graduate 

student researcher (Asghar et al., under review). The SLR was conducted according to the 

guidelines provided by (Borrego et al., 2014), which recommend the use of an SLR 

methodology to accurately describe the state of knowledge on a topic of interest.  

For the purpose of source identification, five educational databases were used with 

searches ranging between 2000 and 2020. ERIC and Education sources were accessed via 

EBSCO Host while IEEE Xplore, ProQuest, and SCOPUS were directly accessed for 

resource identification using the following search string: ((mental health OR mental illness 

OR mental disorder OR mental wellness OR mental wellbeing OR psychological health 

OR psychological illness OR psychological disorder OR psychological wellness OR 

psychological wellbeing OR psychological counseling) AND (Engineer*) AND (college 

students or undergraduates or university students)). The search string, with the same 

keywords, was adjusted for each search database where required. The search string 

compensated for mental health as both a negative and positive construct. Only peer-

reviewed studies (N = 34) identified through the systematic process were used for synthesis 

as others did not qualify the inclusion/exclusion criteria (see Asghar et al. (under review) 

for further details). In the following, a detailed account of the findings of the synthesis of 

the peer-reviewed studies included in the SLR is provided.  
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2.2. Review of Empirical Literature Related to MHW in Engineering  

The following review of literature about the MHW of undergraduate engineering 

students is divided into four sections. The first section synthesizes studies characterizing 

mental health. The second section features stress as the most researched mental health 

problem. The third section reflects on the factors affecting mental health. The final section 

synthesizes and presents studies investigating mental health from a wellbeing point of 

view.  

2.2.1. Characterizations of MHW in Undergraduate Engineering Education 

To assess the MHW of undergraduate engineering students, researchers often draw 

their conclusions based on many psychological factors. For example, anxiety, depression, 

stress, and similar issues are investigated to understand the overall condition of mental 

health. These issues are also known as common mental health problems (CMHP; Nigatu 

et al., 2016). Several studies confirm earlier assertions that undergraduate engineering 

students have a low level of mental health. In some cases (i.e., Danowitz & Beddoes, 

2020a; Coley & Jennings, 2019), the status of mental health is reported to be so low as to 

be diagnosable if assessed with the Diagnostics and Statistical Manual or DSM (Diagnostic 

and statistical manual of mental disorders, 2013).  

Higher than average levels of anxiety, depression, or post-traumatic stress disorder 

(PTSD) have been reported by engineering undergraduates when compared to other college 

students (Danowitz & Beddoes, 2018). Likewise, other studies have also found high levels 

of depression and anxiety among engineering undergraduates. For example, Goodwin 
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(2020) found that almost half of the undergraduate engineering student participants in their 

study reported depression ranging from mild to severe levels.  

The MHW of minoritized engineering undergraduates may even be worse than the 

White majority. Focusing on Black engineering undergraduates, Coley and Jennings 

(2019), found that high levels of anxiety, depression, and worry existed in 20% of the study 

participants. In other studies, the condition of mental health of women and students from 

non-dominant groups in undergraduate engineering was found to be much worse than that 

of White majority students (e.g., Chierichetti; 2020; Coley & Jennings, 2019; Danowitz 

and Beddoes 2020a; Deziel et al., 2013).  

When the sub-disciplines of undergraduate student participants were considered, 

researchers found that electrical engineering students reported lower mental health 

conditions than students from other sub-disciplines did (Deziel et al. (2013). The authors 

suggested that this finding may be due to the competitive nature of the field of electrical 

engineering.  Danowitz and colleagues (2018), however, found that computer engineering 

students perceived electrical engineering students to have a better quality of life than them. 

The competitive nature of undergraduate engineering programs was among the top sources 

of stress among undergraduate engineering student participants as reported by Schneider 

(2017). 

2.2.2. Prevalence of Stress in Undergraduate Engineering Education 

Engineering education culture is stressful with a heavy workload. Stress is the 

dominant mental health problem studied in undergraduate engineering educational 
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contexts. Undergraduate engineering student participants report high levels of stress (i.e., 

Mayildurai et al., 2019); Rulifson & Bielefeldt, 2020). Further, when the perceptions of 

undergraduate engineering participants about stress were investigated, almost forty percent 

of participants described the existence of stress in their educational lives (Jensen & Cross, 

2020). Additionally, undergraduates perceived engineering as a discipline to have a higher 

prevalence of stress compared to other disciplines in higher education (Mirabelli et al., 

2020).   

Compared to the majority, the stress levels of minoritized groups are higher 

compared to the White majority. Studies that made distinctions about stress levels across 

demographic groups reported that higher stress levels occurred among women and students 

from non-dominant groups (Danowitz & Beddoes, 2020b; Schneider, 2007). For example, 

Danowitz and Beddoes (2020b) concluded that the stress levels of Latinx undergraduate 

participants were higher compared to the baseline population with a statistically significant 

difference in the reported scores.  

2.2.3. Factors Affecting Mental Health in Undergraduate Engineering Education 

Several factors have been found to negatively affect the mental health of 

undergraduate engineering students. Several researchers have reported that academic 

workload, sleep deprivation, and exam experiences had negative implications for mental 

health (i.e., Kurata et al. 2015; Mirabelli et al. 2020; Schneider, 2007). Further, sleep 

deprivation was reported to have been caused in part by time wasted due to inadequate 

means of transportation available to reach engineering college on time (Mayildurai et al., 

2019). Exams were also found to be contributing factors to the different levels of mental 
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health because they are challenging occasions requiring higher levels of mental 

involvement. Finally, Castaldo and colleagues (2016) and Zeba and colleagues (2019), 

whom both used electrocardiogram (ECG) to study mental activity, found exams to add to 

students' stress (Castaldo et al., 2016) and mental fatigue (Zeba et al, 2019).  

Student use of the internet was also investigated by researchers in engineering 

education to understand its relationship, if any, to the mental health of undergraduate 

engineering students. Sankar and colleagues (2016) found internet addiction to be more 

prevalent among engineering undergraduates compared to engineering graduate students. 

Further, Yasdin and colleagues (2020) found that 43% of engineering student participants 

reported having faced cyberbullying while using social media platforms and that these 

bullying experiences negatively affected their mental health: participants reported having 

feelings of withdrawal, anger, and inferiority as a result of these internet experiences. 

Facebook use, however, was not found to be related to the moods or thoughts of the 

engineering student participants (Keerthika et al., 2018).  

The COVID-19 pandemic was also among the factors negatively affecting the 

MHW of engineering undergraduates. For example, Minichiello and colleagues (2022) 

reported pervasive and sometimes debilitating feelings of stress among undergraduate 

science, technology, engineering, and mathematics (STEM) students because of the 

COVID-19 pandemic restrictions on their educational experiences. Additionally, 55% of 

the undergraduate STEM student participants in Lawanto and colleagues’ (2022) study 

reported feeling stressed in the aftermath of COVID-19. Danowitz and Beddoes (2020b) 

found that engineering student participants reported an increase in their level of stress due 
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to the effects of loss of work and change in personal relations due to COVID-19. Similarly, 

Chierichetti (2020) reported COVID adversely affects the anxiety and depression status of 

engineering students because of fewer opportunities to socialize with family and friends 

due to restrictions put in place because of the pandemic.  

2.2.4. Wellbeing Research in Undergraduate Engineering Education 

The research engineering education that investigates mental health from a 

wellbeing (i.e., feeling good and functioning well) perspective is largely interventionist in 

nature. The majority of wellbeing interventionist studies that were conducted with 

engineering undergraduate students (i.e., Aree et al., 2020, Huerta, 2018; Joshi et al., 2016; 

Miller & Jensen, 2020) were based on mindfulness and were aimed at improving positive 

psychological health or wellbeing. Mindfulness interventions are often used in the field of 

positive psychology-based research to facilitate wellbeing outcomes (Allen et al., 2021). 

Studies focusing on the positive implications of mindfulness interventions for 

MHW of engineering undergraduates usually report promising results. For example, 

Huerta (2018) found that mindfulness presentations had a positive effect on the overall 

MHW of the participating undergraduate engineering students. Further, Aree and 

colleagues (2020) employed Vipassana, a Buddhist meditation technique (Adhikari, 2012), 

as a mindfulness intervention with undergraduate engineering students. The authors 

reported positive implications for improving students’ anxiety levels using meditation 

interventions. Several other researchers employed mindfulness interventions aimed at 

improving stress management among undergraduate engineering students (i.e., Joshi et al., 

2016; Miller & Jensen, 2020). These interventions included deep breathing exercises for 



17 

 

10 minutes (Joshi et al., 2016) and an optional mindfulness online course activity consisting 

of playing mindfulness recordings after each class using the Headspace web application 

(Miller & Jensen, 2020). Researchers reported that both mindfulness interventions 

improved stress levels experienced by the engineering student participants.  

In other wellbeing intervention studies, Johnson-Glauch and colleagues (2020) 

found that optional course module interventions about setting goals (e.g., exercise and sleep 

goals) had positive implications for both psychological and physiological health. This 

intervention was aimed to enable students to set goals to improve their wellbeing. Using a 

daily swimming lessons intervention over a period of 16 weeks, Zhang and Luo (2020) 

found that the physical exercise intervention increased the level of positive emotions in 

undergraduate engineering participants. Involvement in daily sporting activities had a 

positive effect on lowering stress levels (Oweis et al., 2018). Finally, Abiade and 

Molanski’s (2020) found that a summer program called Identity and Transition Laboratory 

(ITL) lasting for six weeks, among other factors, had positive implications for stress 

management.  

2.2.5. Summary of Findings 

This review of research literature related to MHW in undergraduate engineering 

students suggests that the overall condition of mental health of these students is not at a 

satisfactory level. Also, engineering students who are women or from minoritized groups 

have been found to experience mental health issues more acutely and pervasively than 

students from dominant groups. Anxiety, depression, PTSD, and stress are the most 

researched mental health issues in undergraduate engineering settings with stress being the 
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most studied issue. Several causes, including academic workload, a lack of socialization, 

exams, sleep deprivation, and time management, were recognized by participants to be the 

contributing factors to these mental health issues. Last, wellbeing research is usually 

interventionist, with most wellbeing studies in undergraduate engineering education being 

centered on mindfulness interventions.  

Finally, the overall results of the systematic review (Asghar et al., under review) 

suggested the following gaps exist in the MHW research in engineering education settings: 

1) there is an overall scarcity of research related to the mental health of undergraduate 

engineering students, 2) use of conceptual/theoretical frameworks in this literature are 

scarce, 3) a large portion of the existing research is based on the mental illness models 

(which corresponds to a negative state of mind), and 4) there are no existing MHW research 

instruments or scales constructed and validated specifically for undergraduate engineering 

students. This dissertation research will aim to contribute to all these areas. The first gap 

will be met automatically as this research will add to the existing mental health research 

database. The other three gaps will be addressed by: 1) rooting the study on an established 

conceptual framework, 2) choosing a conceptual framework based on positive psychology 

(corresponding to elevating wellbeing), and 3) proposing items for an undergraduate 

engineering student’s specific wellbeing scale corresponding to the constructs 

operationalized within the conceptual framework.  

2.3. Conceptual Framework 

Conceptual frameworks are used in empirical research to connect gaps in existing 

literature with relevant theories (Rocco & Plakhotnik, 2009) and, hence, advance scientific 
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knowledge (Merriam & Simpson, 2000). Researchers may use theoretical frameworks, 

which employ an existing theory, or they may use multiple constructs from several theories 

and develop their own conceptual framework to serve the specific purpose(s) of their 

research (Ivey, 2015). Despite their usefulness, both theoretical frameworks and conceptual 

frameworks have been historically underutilized in engineering education research (EER) 

(Beddoes & Borrego, 2011; Koro-Ljungberg & Douglas, 2008) and in research related to 

MHW in EER in particular (Asghar et al., under review). For this study, we will employ 

an existing conceptual framework (see Figure 3) operationalized as constructs of the 

college student covitality, which is the existence of multiple positive psychological factors 

at once (Renshaw & Bolognino, 2016; Renshaw, 2018). Before a detailed account of the 

conceptual framework is provided, a brief description of the field of positive psychology 

is provided. 

2.4. Positive Psychology 

The realization of the need to improve the quality of human life can be traced back 

to Aristotle who was interested in investigating eudaimonia, which is the highest human 

good (Slade, 2010). In the twentieth century, Aaron Antonovsky, a sociologist, and Carl 

Rogers and Abraham Maslow, both psychologists, shared the same interests (Slade, 2010, 

p. 3). Abraham Maslow was the first person to ever use the term positive psychology to 

signify the importance of accurately understanding the human potential, contrary to the 

traditional concern of psychology for human limitations and dysfunctions around the midst 

of the twentieth century (Seligman, 2019). As a field, positive psychology was founded by 
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psychologist Martin Seligman in the last decade of the twentieth century. Seligman and 

Csikszentmihalyi (2000) define the field of positive psychology as:   

“The field of positive psychology at the subjective level is about valued subjective 

experiences: wellbeing, contentment, and satisfaction (in the past); hope and 

optimism (for the future); and flow and happiness (in the present). At the individual 

level, it is about positive individual traits: the capacity for love and vocation, 

courage, interpersonal skill, aesthetic sensibility, perseverance, forgiveness, 

originality, future mindedness, spirituality, high talent, and wisdom. At the group 

level, it is about the civic virtues and the institutions that move individuals toward 

better citizenship: responsibility, nurturance, altruism, civility, moderation, 

tolerance, and work ethic.” (p. 5). 

Positive psychology is a prominent field used in practice and research to investigate 

happiness and wellbeing (Compton, 2005) and is considered a vehicle for positive social 

change (Lambert et al., 2015). Positive psychology will provide a foundation for the 

conception of this study and will be vital to its successful execution of it.  

2.5. Covitality and Subjective Wellbeing  

Covitality is a contrasting concept to comorbidity (Furlong et al., 2014). 

Comorbidity is the co-existence of multiple psychological problems (Koyuncu et al., 2019) 

while covitality is the co-existence of multiple positive psychological components, which 

include cognitive, emotional, social, and behavioral elements (Furlong et al., 2014). 

Further, Renshaw and Bolognino (2016) redefined covitality as a state of cumulative 

subjective wellbeing (SWB) which is “at the most basic level, consists of a combination of 

emotional, cognitive, social, and behavioral components—how people feel, think, relate, 

and act—that are either valued for their own sake (e.g., life satisfaction and connectedness) 

or because they function to attain things that are valued for their own sake (e.g., self-

efficacy and perseverance), or possibly both (e.g., positive emotions)” (p. 464). 
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 The conceptual framework model of college student covitality (see Figure 1) 

operationalized by Renshaw and Bolognino (2016) is based on the interplay of four 

college-specific constructs, academic satisfaction, academic efficacy, school 

connectedness, and college gratitude, and their contributions to college student SWB. 

These constructs are active in three college-specific domains including cognitive, social, 

and emotional. Academic satisfaction is situated in the cognitive domain while Academic 

efficacy exist in both cognitive and behavioral domains, mostly in behavioral domain.  

School-relatedness exists in the social domain and college gratitude exists in the emotional 

domain.   

Figure 1. 

Conceptual framework model of college student covitality  

 

Additionally, Renshaw and Bolognino (2016) theorized the existence of these college-

specific domain constructs from general positive psychological constructs including 

academic satisfaction from life satisfaction, academic efficacy from self-efficacy, school 
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connectedness from social connectedness, and college gratitude from gratitude. The 

model was deemed statistically valid and reliable (Renshaw & Bolognino, 2016; 

Renshaw, 2018). The description of the four college-specific constructs and the 

corresponding theories where their foundations reside are explained in detail in the 

following discussion. 

2.5.1. Academic Satisfaction 

Academic satisfaction is derived from life satisfaction. Life satisfaction is defined 

as the acceptance of the surrounding circumstances and considering them to be positive 

actors toward the achievement of set goals (Lyubomirsky et al. 2005; Sousa & 

Lyubomirsky, 2001). Along the same lines, academic satisfaction is defined as the 

“enjoyment of one's role or experiences as a student” (Lent & Brown, 2008, p. 11). In other 

words, this is how people subjectively assess the quality of their lives under given 

circumstances, be it in social or academic contexts. A prevailing sense of life satisfaction 

not only positively influences professional lives but also has positive outcomes for social 

relationships and personal state of mind. For example, it increases productivity at work, 

contributes toward the formatting of a stronger support network, and decreases the level of 

stress (Erdogan et al. 2012; Lyubomirsky et al. 2005). Life satisfaction in general has a 

positive effect on the quality of college life (Arslan & Akkas, 2014). Finally, academic 

satisfaction is related weekly to academic performance while moderately to strongly with 

intentions of students to remain at their educational institution or retention intention 

(Strahan & Credé, 2015).  
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2.5.2. Academic Efficacy 

Renshaw and Bolognino (2016) derived the academic efficacy construct from both, 

self-efficacy (an indicator of wellbeing in cognitive domain) and grit (an indicator of 

wellbeing in behavioral domain). Self-efficacy is defined as “a person's belief in his or her 

capability to successfully perform a particular task” by Albert Bandura, the founder of 

social learning theory (Heslin & Klehe, 2016, p. 705). A person’s belief in their abilities 

protects against feelings of anxiety and depression (Maddux & Meier 1995). In academic 

contexts, self-efficacy has been associated with academic achievement and performance 

(Honicke & Broadbent, 2016; Putwain et al., 2013). Moreover, grit, characterized by one's 

unwavering determination and passionate pursuit of enduring objectives, has been 

identified as an important indicator of diverse learning behaviors and achievement 

outcomes (Duckworth et al. 2007, 2010). Though, academic efficacy is an indicator of both 

cognitive and behavioral wellbeing, according to Renshaw and Bolobnino (2016), it is 

more representative of behavioral wellbeing than the cognitive wellbeing.  

2.5.3. School Connectedness 

Social connectedness is defined as a sense of belonging to a group of people and a 

feeling of relatedness to them (Van Bel et al., 2009). Social connectedness has been 

associated with improved psychological and physiological health (Hawkley & Cacioppo, 

2010). On college campuses, increased social connectedness has been reported to 

contribute toward decreasing the perception of stress (Lee et al., 2002). In educational 

settings, social connectedness or connectedness with peers and the school environment has 
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been related to improvements in learning processes and increased levels of class 

participation (Frisby & Martin, 2010).  

2.5.4. College Gratitude  

Gratitude is a trait of a general state of mind with which people are thankful for 

what they have been blessed with and appreciate the things that benefit their lives (Sansone 

& Sansone, 2010). The outcomes of gratitude are usually in the form of a positive 

emotional response to an external source when it is of some type of benefit. In terms of the 

outcomes of gratitude for life experiences, it adds to the quality of life by producing a sense 

of satisfaction and reducing feelings of depression and anxiety (Emmons & McCullough 

2003; McCullough et al. 2002). Also, gratitude has positive implications for academic 

retention, persistence, and success for college students (Mofidi et al., 2014). Gratitude has 

been reported as the biggest contributor to the overall happiness of college students 

(Triantoro, 2014).  

2.5.5. Summary 

Following Ravitch and Riggan (2016), this dissertation study used the college 

student covitality conceptual framework as a “guide and a ballast” to the proposed work. 

This conceptual framework will allow me to situate the study on solid theoretical 

foundations and in a higher-educational context. The four constructs including academic 

satisfaction, academic efficacy, school connectedness, and college gratitude will be 

significant to the overall study design. They will be used as guiding principles for the 

development of the research questions, data collection instruments (both quantitative and 



25 

 

qualitative), and data analysis. This conceptual framework will inform me in deploying 

methods to answer the proposed research questions. In sum, it will act as a glue to keep 

various parts of the research study intact and interacting purposefully.  
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CHAPTER 3: PILOT STUDY 

3.1. Purpose and Overview 

 The purpose of a pilot study was to assess the feasibility of methods in preparation 

for a large-scale study with a small-scale preliminary methodological test (i.e., Porta, 2014; 

Prescott & Soeken, 1989; Van Teijlingen & Hundley, 2010). In qualitative studies, for 

example, a pilot study may be used in the form of interviews to prepare for subsequent 

qualitative inquiries (Kim, 2011). The present pilot study was conducted in advance of the 

main dissertation study by interviewing undergraduate engineering students in the USU 

College of Engineering to generate preliminary qualitative data about the condition of their 

Subjective Wellbeing (SWB). The pilot data were then qualitatively analyzed to develop 

open-ended survey questions for use in the main, mixed-methods dissertation study.  

This pilot study was conducted during the fall 2021 semester in the College of 

Engineering at Utah State University (USU). Though pilot studies are expected to be small 

in size and preliminary in nature, every effort was taken to ensure that this pilot study was 

as detailed and comprehensive as possible. For example, eight interviews with 

undergraduate engineering students were conducted. An abundance of literary sources 

(articles, books, guides) suggests that between five and 50 interviews are an appropriate 

number of participants for a research study (Dworkin, 2012). Interviews should attempt to 

acquire the maximum amount of information from each research participant (Morse, 2000) 

and continue, if possible until data saturation occurs (Morse, 1995). Interviews in this pilot 

study research were only stopped when saturation of information occurred, and additional 

information would have been potentially repetitive. In the following sections, details of the 
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steps taken to ensure the quality of the interview and their outcomes and positive 

implications for the following mixed-method study are described.  

3.2. Development of Pilot Study Interview Questions  

 Special considerations were given to the fitness and relatedness of the pilot study 

interview questions to the conceptual model being used in the main dissertation study (see 

Figure 1). This conceptual model was operationalized to a) construct and validate the 

College Student Subjective Wellbeing Questionnaire (CSSWQ) (Renshaw & Bolognino, 

2016), and b) update and re-validate the CSSWQ (Renshaw, 2018). The standardized items 

of the CSSWQ, which correspond to one of the four constructs in the conceptual 

framework, were used to guide the development of the interview questions for the pilot 

study (see Appendix A). Therefore, the CSSWQ conceptual model provided grounding for 

both the pilot and main dissertation studies.  

Four interview questions were developed for the pilot study. Each of the four 

questions corresponds to one of the four constructs in the conceptual framework. One 

question was developed for each construct in the conceptual model (see Figure 1): 

academic satisfaction, academic efficacy, school connectedness, and college gratitude (see 

Chapter 2 for definitions of these constructs). While the CSSWQ instrument items are 

general in nature, the pilot study interview questions were developed to contextualize the 

experiences lived by students at the College of Engineering at USU and generate detailed 

information about the condition of SWB of undergraduate engineering students within and 

across each of the four constructs.  
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Question 1: Academic satisfaction: Can you please describe your level of satisfaction with 

your overall academic experience and coursework progression in the College of 

Engineering at USU? 

Question 2: Academic efficacy: How do you describe yourself in terms of carrying out 

academic tasks? 

Question 3: School connectedness: Overall, do you think the College of Engineering at 

USU allows you to be who you are without being judged? Why or why not? 

Question 4: College gratitude: In what ways are you appreciative of the support and 

opportunities you receive within the College of Engineering at USU?  

3.3. Participant Selection 

 After receiving approval from the USU Institutional Review Board (IRB) (see 

Appendix B for the IRB letter of approval for student interviews), undergraduate 

engineering students enrolled in the USU College of Engineering during the fall 2021 

semester were recruited for participation. Two recruitment strategies were used to ensure 

maximum engagement. First, an email was sent to professors (see Appendix C) to request 

them to post an announcement (see Appendix D) on their Canvas course websites where 

they were teaching undergraduate engineering students. The announcement asked students 

to complete an online screening survey in Qualtrics to be considered for a research 

interview. Each pilot study participant who was selected for and completed the interview 

received a $25 Amazon Gift card. Second, flyers (see Appendix E) were also posted on 
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notice boards and other available spaces in the main building of the USU College of 

Engineering and its adjacent buildings for the same purpose.  

Responses to the online screening survey (see Appendix F) were used to select a 

purposive sample. The screening survey asked participants to respond to a variety of 

demographic questions for the purpose of generating adequate demographic data to use to 

maximize the diversity of interview participants through purposive sampling. For example, 

students were asked to provide information relating to their age, engineering major, 

ethnicity, gender, year of study, if they were first-generation college students, and if they 

were traditional or non-traditional students.  

If they indicated that one or more of their parents completed a degree from a 4-year 

college or university, they were considered first-generation college students (Roksa & 

Whitley, 2017). An additional seven characteristics (they enrolled in college within 12 

months of graduating from high school or earning high school equivalent certification, their 

highest academic credential, eligibility for any financial assistance if they were single 

parents if they had any dependents, enrollment status, and employment status) were 

considered to understand if they were traditional (possessed none of these characteristics), 

minimally non-traditional (possessed 1 of these characteristics), moderately non-traditional 

(possessed 2 of 3 of these characteristics), and highly non-traditional (possessed 4 or more 

of these characteristics) students (Horn & Carroll, 1996; National Center for Education 

Statistics, 2022).  
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Table 1. 

Interview participants’ demographics 

Participant 

ID 

Engineering 

Major Gender Ethnicity 

Year of 

Study 

First 

Generation 

Traditional/ 

Non-

Traditional 

Participant 1 

Mechanical 

Engineering  Male 

Latinx 

White 

Third 

Year Yes 

Minimally 

Non-

Traditional 

Participant 2 

Mechanical 

Engineering  Female White 

Third 

Year Yes Traditional 

Participant 3 

Civil 

Engineering Male 

Latinx 

White 

Second 

Year No 

Minimally 

Non-

Traditional 

Participant 4 

Environmental 

Engineering Female White 

Second 

Year  Yes 

Moderately 

Non-

Traditional 

Participant 5 

Mechanical 

Engineering  Male White 

First 

Year No 

Minimally 

Non-

Traditional 

Participant 6 

Civil 

Engineering Male White 

Fourth 

Year 

 

 

Yes 

Moderately 

Non-

Traditional 

Participant 7 Bioengineering Female 

Asian 

White 

Fourth 

Year 

 

 

No 

Moderately 

Non-

Traditional 

Participant 8 

Electrical 

Engineering  Male White 

Third 

Year 

 

 

 

No 

Minimally 

Non-

Traditional 

The demographic characteristics of the eight interview participants shown in Table 

2 are comparable to the overall demographic composition of the College of Engineering at 

USU. According to the USU Office of Analysis, Assessment, and Accreditation, of the 

total undergraduate enrollment currently (N = 1906) at the college of engineering, 

approximately 91% are white while nearly 16% are females ("Utah State University - 
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Office of Analysis, Assessment and Accreditation", 2022). As shown in Table 2, eight 

undergraduate engineering students (3 women, 5 men, 1 Asian white, 2 Latinx white, and 

5 white) were interviewed in the pilot study. Therefore, the selected participant sample was 

more diverse than the general student population.  

3.4. Conducting the Semi-Structured Interviews 

Semi-structured interviews are frequently used in qualitative research to generate 

detailed and contextualized participant data using a flexible protocol that enables 

“dialogue” to occur between researchers and interviewees. Semi-structured interview 

protocols often begin with periodic pre-formulated questions that can be supplemented 

with follow-up questions whenever necessary (DeJonckheere & Vaughn, 2019). An 

interview protocol (provided in Appendix G) was prepared for the pilot study to ensure 

maximum utilization of time and resources during the semi-structured interviews and guide 

the overall interviewing process. Interviews were carried out via the Zoom desktop 

application. To ensure the privacy and confidentiality of the participants, only the audio 

recording feature of Zoom was used. Only participants who were 18 years or above and 

had signed the IRB-approved informed consent form (see Appendix H) were able to 

participate in the interviews. Interviews were soon de-identified after their Zoom-generated 

audio recordings were transcribed using Trint, an online audio transcription software 

(Online Audio Transcription, 2022), and verified.  

3.5. Qualitative Analysis of the Interview Data 

De-identified and verified transcripts of participant interviews were inductively 

coded for thematic analysis. The qualitative data analysis process was iterative and cyclical 
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involving coding, categorizing, and theming as described by Saldaña (2021). An initial 

cycle of overviewing the respondents' interview data was carried out to develop descriptive 

codes. These codes, with their definitions, were transferred to a coding table in an Excel 

sheet.  

Figure 2. 

Factors contributing to cumulative SWB via 4 constructs

 

Interview data, in the form of individual excerpts, were grouped into categories 

according to these descriptive codes. After three passes of categorizing data into 

subsequent superordinate categories, eleven themes corresponding to the four 
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conceptualized constructs were formed based on the superordinate categories (see 

Appendix I). These eleven themes were then re-grouped and contextualized into seven 

factors (see Figure 2) for a clear mapping, understanding, and explanation. 

Two coders, with approximately equal responsibility, were involved in the coding 

process. The first coder was me while the second coder was a peer graduate student in the 

same department (i.e., the department of engineering education at USU) and is in his last 

semester. An equal amount of text was coded/categorized/themed by each graduate student 

each cycle. During each coding cycle, each graduate student verified the 

codes/categories/themes and provided feedback to the other before proceeding to the next 

cycle. Since both graduate students worked in the same facility in the College of 

Engineering at USU, they met in person to discuss and resolve any disagreements or 

discard codes. A consensus-based coding process was followed. An inter-coder reliability 

percentage was not calculated during the coding process because a) the graduate students 

worked toward full consensus rather than a percentage consensus and b) numerical 

estimations of inter-coder reliability, due to their strongly positivistic nature, may not yield 

consistent or meaningful results for studies relying on non-positivistic epistemologies 

(Wilson-Lopez et al., 2019).  

3.6. Thematic Analysis Findings 

Qualitative thematic analysis of the interview data revealed seven specific factors 

(see Figure 2) that contributed to undergraduate cumulative SWB via the four constructs 

including academic satisfaction, academic efficacy, school connectedness, and college 

gratitude. These seven factors include faculty support, learning experiences, support 
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environment, financial support, and opportunities for hands-on engineering practice, 

opportunities for task organization, and the objective task orientation nature of the 

engineering activities provided. Figure 2 shows how these factors map to the affective four 

constructs of the conceptual model. The following section explains each of these factors 

and how they connect to one of the four constructs of the conceptual model. 

3.6.1. Faculty Support 

Engineering undergraduate participants perceived faculty support to be the most 

important factor towards the cumulative SWB. Faculty support was reported in the data for 

all four questions/constructs as shown in Figure 2. Faculty contribute toward academic 

satisfaction by enabling students to understand course material inside the class and outside 

of the class during office hours. The competence of the faculty in delivering course material 

was also a factor that created a sense of satisfaction. Faculty availability and competence 

positively affected academic efficacy as it helped students confidently understand their 

course material and efficiently perform their academic tasks. One of the participants 

reflected on their satisfaction with the faculty’s support to-ward their attainment of 

confidence in achieving academic goals as follows: 

“It seems like all of the professors in the college of engineering are so 

involved in their own research. They implement it in the classroom and then just 

make it so we learn quicker I would say. It’s also more of an applied situation. They 

give a lot of examples of what the specific topic being taught applies to in the 

industry. So I would say overall highly satisfied.” (Participant 8). 

Participants also reported that faculty contribute highly towards enabling a class 

culture wherein students do not feel judged and can maintain a positive attitude towards 

each other. All female participants were of the view that there was no gender bias in the 
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College of Engineering. These perspectives of gender inclusion ultimately create a positive 

feeling toward the college of engineering overall and help students connect with the overall 

college environment. Finally, participants were grateful for all the support they get from 

the faculty and perceived it to be a contributor to their academic success. Especially, 

participants were very grateful for the undergraduate research opportunities made available 

to them by the faculty through their funded projects.  

3.6.2. Learning Experiences 

Academic satisfaction was manifested in learning experiences as well. Learning 

new material was considered to be an interesting experience by many participants. 

Participants reported working in collaboration with each other to learn their course material 

and complete tasks to succeed. Faculty also appear to do their best in enhancing learning 

experiences as explained by one of the participants. 

“I really think the biggest one, I can say, just the academic help I got from 

my professors for just being available at all times, if you email them or talk to them, 

very, very, very helpful, you know. Especially for me because when I came in, I 

didn’t have a background in engineering, you know, none of my parents were 

engineers or any-body in the family really. So coming into it was a whole new 

experience for me and they are all just very helpful answering questions and helping 

me through it so yeah.” (Participant 6)  

Further, collaborative and supportive learning experiences provided a means for 

participants to connect with peers and faculty and ultimately feel connected with the 

College of Engineering at USU.    
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3.6.3 Financial Support 

Participants reported that financial support from a variety of sources was related to 

their academic efficacy. Specifically, financial support enabled students to focus on their 

academics instead of worrying about needed efforts to earn money. One study participant 

said the following to signify the importance of financial support. 

“I think that’s due to the fact that I don’t have to work as much as other 

people I have more availability when it comes to doing schoolwork. You know I 

am here; I am from Logan. So like I am a resident, it’s a little bit cheaper it’s not as 

expensive for me.” (Participant 1). 

Financial support from parents in the form of cash or letting participants live in 

their family houses without paying any rent, different types of scholarships, and job 

opportunities at the college of engineering were some examples of financial support that 

was useful for supporting participants' academic efficacy.  

3.6.4. Task Organization 

Having the ability and know-how to act as an organized and responsible person 

helped participants in achieving academic efficacy. Task organization came in keeping 

tight schedules, planning tasks, completing tasks/assignments on time without waiting for 

deadlines, and breaking larger tasks into small manageable chunks. One of the participants 

elaborated on their strategy for successful task completion as follows:  

“For example, if I had an assignment due tomorrow morning for one of my 

classes and it was assigned yesterday. So instead of waiting until this afternoon or 

this evening to do it, I finished the lectures for that day and began working 

immediately on that assignment. Finishing in advance, if possible, is how I try to 

approach those tasks.” (Participant 3). 
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Some participants employed the strategy of completing academic tasks ahead of 

schedule rather than procrastinating, as a means to bolster their confidence in their 

academic performance capabilities.  

3.6.5. Support Environment 

The overall support system that was available in the College of Engineering helped 

students connect with the college and have positive feelings about it. They did not feel 

judged as stated by one of the study participants in these words, “I don’t think that I do feel 

judged actually. I feel like my male colleagues, they all respect me. I feel respected. I don’t 

feel like any of them think that they’re smarter or better.” (Participant 7).  

It was reported that the faculty and staff were helpful and invested in solving the 

academic and administrative issues that the students face. Also, peers helped each other 

while working in groups without judging each other. The college was reported to have 

arranged workshops at the tutoring center to promote professionalism in students. Finally, 

according to study participants, the overall support environment characterized by possible 

support from peers, faculty, and administration exists that enables them to create a bond 

with their college and feel a strong connection to it.  

3.6.6. Hands-on Engineering Practice Opportunities 

Participants were predominantly grateful for the hands-on opportunities available 

in the College of Engineering. These opportunities helped students learn the practical 

implications of their theoretical course material. When asked what specifically about the 
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hands-on experiences they were grateful for, one participant expressed their views as 

follows:  

“I think that one of my really favorite things is to actually get like hands-on 

experience and not just learning through PowerPoints or like lectures. You know I 

really like actually going into the lab and actually performing experiments.” 

(Participant 7). 

There are several labs available corresponding to different engineering courses. The 

Ideas Lab, a facility in the College of Engineering, which is open to all students to try out 

engineering experiments of their liking, was also appreciated by some participants. 

Undergraduate research through faculty and clubs was also among the hands-on practical 

opportunities that participants were grateful for.  

3.6.7. Task Orientation 

One of the reasons for college gratitude was the objective nature of engineering as 

a field. This objective nature of engineering enabled an environment where students can 

be more task-oriented (i.e., focus on performing academic tasks efficiently to achieve 

goals). Task focused environment was explained in the following words by one of the study 

participants, 

“I would hope that I am being a part of the environment that allows people 

to be who they are. Obviously, we have all our different ideals. Social views and 

personal opinions are different. But I feel like in the college of engineering, what 

matters most among students is how well we can accomplish our tasks and how we 

can work with others to achieve those same results.” (Participant 3). 

Students gave more importance to the mutual academic benefits of their relations 

with their peers which helped in completing tasks rather than creating social bonds. The 
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objective nature of the environment was appreciated by the participants and was considered 

a motivating force toward success.   

3.7. Implications for the Mixed Methods Study 

Findings from the pilot study interviews identified seven factors (see Figure 2) that 

are active in the undergraduate engineering context and contribute towards the cumulative 

SWB of engineering undergraduates via four moderating constructs. Seven questions (see 

Table 3) were developed corresponding to the seven factors for use in the following major 

dissertation mixed-methods study. One among these questions was general while six were 

specifically attempting to locate the in-depth relationship of the identified factor to the 

perceived SWB of undergraduate engineering students. Through these questions, it was 

aimed that the participants would provide the details of the different ways in which these 

factors contributed to their overall MHW. A rigorous process involving I and my Ph.D. 

supervisor, who specializes in engineering education research was followed to develop 

these questions. Questions were sent back and forth and refined before final decisions to 

include them were made.  

The following mixed-methods study survey consisted of three parts including 1) 

demographic questions, 2) CSSWQ questionnaire items, and 3) open-ended questions. The 

quantitative part of the mixed methods study consisted of the CSSWQ. 
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Table 2 

Open-ended survey questions developed from pilot study data for the mixed study online 

survey. 

S. No.  Factor(s)/Construct(s) Open-ended Question 

1 Faculty support/All 

constructs 

In what ways do USU College of Engineering 

faculty contribute to your wellbeing? 

2 Learning 

experiences/Academic 

satisfaction and school 

connectedness 

How do the learning experiences provided 

within the USU College of Engineering 

contribute to your academic satisfaction and/or 

feelings of connectedness within the college? 

3 Financial support/Academic 

efficacy 

How does financial support from different 

sources enable you to complete your assigned 

academic tasks successfully? 

4 Task organization/Academic 

efficacy 

How do task organization strategies enable 

you to complete your assigned academic tasks 

successfully? 

 

5 Support environment/School 

connectedness 

How does the support provided within the 

USU College of Engineering contribute to 

your feelings of connectedness within the 

college?  

6 Engineering practice 

organization & task 

orientation/College gratitude  

How does an environment focused on 

engineering practice contribute to your 

feelings of gratitude toward the USU College 

of Engineering? 

7 General Can you please describe any other factors that 

contribute to your wellbeing within the 

College of Engineering at USU? 

The qualitative part of the mixed methods study consisted of open-ended questions 

developed from the pilot study interviews. Therefore, both the quantitative and qualitative 

parts of the mixed-methods study stemmed from the same conceptual framework and were 

expected to harmonize and yield valuable mixed results.  
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CHAPTER 4: METHODOLOGY 

4.1. Introduction 

Research studies are aimed at answering questions with the application of scientific 

methods and procedures (Kothari, 2004). Researchers may use either a quantitative 

research approach to draw rigorous generalized inferences about the measurable 

characteristics of a population sample or may use a qualitative research approach to make 

subjective assessments about the study participants which may not be generalizable (p. 5). 

This research followed a mixed-methods approach, which enabled me to conduct a 

quantitative analysis of data collected through a standardized questionnaire and then 

expand and refine findings from this analysis with open-ended survey responses 

(qualitative) collected concurrently with the questionnaire. The overall study was governed 

by a well-formulated conceptual model of college school covitality, called the College 

Student Subjective Wellbeing Questionnaire (CSSWQ), which has been previously 

operationalized by Renshaw and Bolognino (2016) and validated by Renshaw (2018). 

4.2. Research Questions 

Writing research questions (RQs) for a mixed-methods study is a complex process 

(Bashir et al., 2017). Reflecting on organizing RQs for a mixed-methods study, Tashakkori 

and Creswell (2007) suggested stating qualitative and quantitative questions separately first 

and then stating an open-ended mixed-methods question. The mixed-methods RQ is aimed 

at integrating both qualitative and quantitative data (Onwuegbuzie & Leech, 2006). The 

organization of RQs in this study differed slightly from what Tashakkori and Creswell 



42 

 

(2007) have suggested in the sense that this study had two quantitative questions followed 

by a mixed methods question. The proposed study will be guided by the following RQs:  

Within the context of the College of Engineering at Utah State University, 

RQ1 (Quantitative): What is the overall subjective wellbeing of undergraduate students as 

a combined measure across its four domains including academic satisfaction, academic 

efficacy, school connectedness, and college gratitude)?  

a. How does the overall subjective wellbeing of undergraduate students vary 

across demographic subgroups (i.e., gender, race/ethnicity, year group, etc.)? 

RQ2 (Quantitative): How do domain-specific including academic satisfaction, academic 

efficacy, school connectedness, and college gratitude measures of the Subjective wellbeing 

of undergraduate students compare and contrast?  

a. How do domain-specific measures of subjective wellbeing of undergraduate 

students vary across demographic subgroups (i.e., gender, race/ethnicity, year 

group, etc.)? 

RQ3 (Mixed): What are the perceptions of undergraduate engineering students about their 

subjective wellbeing? 

4.3. Research Methodology  

4.3.1. Philosophical Underpinnings 



43 

 

  Researchers make several assumptions that reflect the different ontological stances 

they will make while conducting their research (Creswell & Poth, 2016) to understand and 

solve the problems at hand. A research paradigm (or a researcher’s worldview) provides a 

philosophical framework to operationalize ontological and epistemological stances 

(Creswell & Poth, 2016). In this research, I was interested in acquiring in-depth 

information about the MHW of undergraduate engineering students by inquiring about 

their subjective collegiate experiences related to their personal sense of wellbeing through 

quantitative and qualitative means in a mixed-methods environment (further explained 

later).   

Mixed-methods research indeed appears to stand on two far-apart foundations of 

the philosophical spectrum. For example, it stands on post-positivist (i.e., often 

quantitative) perspectives on one side and interpretive (i.e., often qualitative) perspectives 

on the other (Shaw, 2010). Usually, combining both disparate views within a single 

research paradigm is not an easy task due to the distinct nature of the assumptions taken 

and the interpretations that can be reached within these paradigms. 

Due to its flexibility in accommodating multiple philosophical perspectives (e.g., 

physical realities of an objective world vs interpretivist understandings of subjective life 

worlds) while retaining focus on solving real-world problems, pragmatism is often used as 

a philosophical framework for mixed-methods studies (Creswell & Clark, 2007; Creswell 

& Clark, 2016). Thus, pragmatism was adopted as my worldview relating to the topic and 

aims of the proposed study. As suggested by Creswell and Clark (2016), the focus of the 

researchers in studies based on the pragmatic paradigm are on the useful outcomes of the 
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research for practice (p. 22). In this study, my focus was to gain in-depth knowledge about 

the MHW of the undergraduate engineering student participants through all available 

methods (i.e., both quantitative and qualitative).  

4.3.2. Concurrent Mixed-Methods Methodology 

For this research (see Figure 3(b)), a concurrent mixed-methods research 

methodology was followed. Concurrent mixed-methods research designs are used to 

collect both quantitative and qualitative data at the same point in time and then be analyzed 

for comprehensive interpretations but the one type of data might not necessarily inform on 

the other type of data collected (Creswell & Clark, 2017). Mixed methods approaches are 

recommended by Creswell & Clark (2007) to compensate for any shortcomings that either 

a fully quantitative or fully qualitative study might have on its own and are thus well 

aligned with a pragmatic philosophical stance. 

Engineering as a field is usually concerned with finding objective realities of the 

world. In engineering education, Moloney (2018) argued that there is a need for fostering 

subjectivity that can act as a bridge between engineering students and what they are 

learning. In Engineering Education Research (EER), Borrego and colleagues (2009) noted 

that there was a focus on quantitative methods compared to qualitative methods. This may 

reflect the overall engineering practitioners’ objective mindset. Borrego and colleagues 

(2009) suggested an increased emphasis on qualitative studies for EER practitioners to be 

able to answer research questions more thoroughly and for the research to be more 

accessible to wider audiences.  
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Figure 3. 

a) Pilot study  b) Main study: Concurrent mixed methods

 

As can be seen in Figure 3, the main dissertation study (Figure (b)) was preceded by pilot 

study interviews (qualitative) (see Figure 3 (a)). The findings from the pilot study were 

used to formulate seven open-ended questions to add to the main, mixed-methods study 

CSSWQ survey instrument. 

4.3.3. Positionality 

According to Slaton and Pawley (2018), a researcher’s positionality contextualizes 

the knowledge produced because of research studies. Researchers may also want to include 

their positionality statements because it adds to the transparency of their research and helps 

them gain the trust of the overall research community (Hampton, et al., 2021). Similarly, 

engineering education researchers, Secules and colleagues (2021) consider positionality 
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statements important to acknowledge practice, establish transparency, and contextualize 

methodology. Therefore, I have included my positionality statement in the following. 

I am a native of Pakistan who is currently a doctoral student in engineering 

education in the United States. I have an academic background that includes post-

secondary degree attainment in engineering and both clinical and educational psychology. 

My clinical training, which took place at a public mental health facility in Pakistan, 

provided me with substantial opportunities to work closely with diverse people medically 

diagnosed with mental illnesses. These experiences were grounded in a traditional medical 

model of psychological health, one that identifies MHW as solely the state of a lack of 

mental illness. While conducting a literature review for this research, I came across a 

variety of sources from engineering and other disciplines that have investigated mental 

health from a wellness, rather than an illness, perspective. Exposure to these resources 

spurred me to broaden my understanding of mental health and to make a personal paradigm 

shift toward alternative positive psychological perspectives of MHW.  

4.3.4. Methods 

Both quantitative and qualitative data were collected concurrently for the proposed 

concurrent mixed-methods study as advised by Creswell and Clark (2017). The 

quantitative data were collected using a standardized questionnaire developed and 

validated by Renshaw (2018), called the College Student Subjective Wellbeing 

Questionnaire (CSSWQ). Qualitative data was collected with the use of seven open-ended 

questions developed during the pilot study. Consistent with the pragmatic research 

paradigm and a phenomenological qualitative approach, I aimed to collect responses to the 
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open-ended questions from all the participants who responded to the quantitative 

questionnaire.   

4.3.5. Sampling and Participant Recruitment 

 Convenience sampling techniques were employed for this study to get maximum 

response to the research survey. Participants in this study were all undergraduate students 

in the College of Engineering at USU. After receiving approval from IRB (see Appendix 

J), I aimed for the maximum possible responses by contacting all faculty in the College of 

Engineering at USU through email (see email text in Appendix K). Faculty were requested 

to post an announcement (see the content of the announcement in Appendix L) for the 

research survey on their Canvas course websites. The engineering advising office was sent 

an email (see the content of the email in Appendix M) to include the same announcement 

in their weekly college newsletter that is sent to all undergraduate students in the college. 

Participants who completed the survey in its entirety entered a drawing to win one of the 

offered four $50 Visa cash cards.  

4.3.6.  Participants 

Both quantitative and qualitative data were collected from the target population of 

undergraduate engineering participants in the College of Engineering at USU through an 

online survey. A total of 122 responses were received. Four incomplete responses were 

discarded. Therefore, 118 responses were used in the data analysis. Based on the total 

undergraduate enrollment at the College of engineering in Spring 2022 (USU - Office of 

Analysis, Assessment and Accreditation, n.d.), the response rate was 6.70%. One hundred 

and eighteen respondents completed the demographics and quantitative survey (CSSWBQ) 
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while 99 respondents completed the survey in its entirety by responding to all seven 

qualitative open-ended questions in addition. Following is a general description of the 

survey respondents.  

A breakdown of the participant pool by demographics is provided in Table 4. Most 

of the participants were male (77.12%) and White (99.37%). Second-year participants 

(36.44%) dominated the participant list, while mechanical & aerospace engineering 

(62.71%) had the most presence discipline-wise. Most of the participants were continuing 

(i.e., not first) generation (88.13%).  Most of the participants were categorized as either 

traditional (23.72%), minimally non-traditional (33.89%), or moderately non-traditional 

(38.98%) with only a handful (0.34%) of participants being highly traditional. This 

categorization was made based on the model presented by Horn and Carroll 1996).  

Table 3. 

Survey participant demographics (N=118) 

Participants n Percentage (%) 

 

Gender 

  

     Male  91 77.12 

     Female 26 22.03 

    Transgender 0 0 

    Gender non-conforming 1 0.84 

    Not listed (textbox to list) 0 0 

    Prefer not to answer 

 

0 0 

Race/ethnicity   

    Asians  1 0.84 

    Black or African Americans 2 1.70 

    Hispanic or Latinx 2 1.70 

    Native American or Alaska Native 1 0.84 
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    Native Hawaiian or Other Pacific Islander 2 1.70 

    White 109 92.37 

    More than one race  4 3.40 

 

Year of study 

  

     First year 18 15.25 

     Second year 43 36.44 

     Third year 28 23.73 

     Fourth year 18 15.25 

     Fifth year or more 11 

 

9.32 

Engineering major   

     Biological 8 6.78 

     Civil & Environmental  11 9.32 

     Electrical & Computer                          25 21.19 

     Mechanical & Aerospace 

 

74 62.71 

Generation   

     First  14 11.86 

     Continuing 

 

104 88.14 

Traditionality   

     Traditional 28 23.73 

     Min non-traditional 40 33.90 

     Mod non-traditional 46 39.00 

     Highly non-traditional 4 3.40 

Data collection procedures are explained in the following.   

4.3.7. Data Collection Procedures 

The research survey consisted of three portions: 1) participant demographics, 2) a 

quantitative (Likert-type scale) SWB questionnaire (i.e., CSSWQ), and 3) seven open-

ended questions (see the survey in Appendix N). The survey was deployed using Qualtrics. 

Qualtrics is a web-based content management system enabling researchers to capture and 

store participants’ responses to research surveys ("Qualtrics XM", 2022). Participants were 

able to click a link to the survey to provide their responses to it.  
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4.3.7.1. Demographic Data. Similar demographic information as in the pilot study 

(Table 4) was acquired from the participants. For example, participants were asked to 

provide information relating to their age, engineering major, ethnicity, gender, year of 

study, if they are first-generation college students, and if they are traditional or non-

traditional students. To be consistent with the current research trends in EER while 

collecting gender-based data, the guidance offered by Haverkamp and colleagues (2021) 

was used by providing different options from which study participants can choose their 

gender. These options consisted of, female, male, transgender, gender non-conforming, not 

listed (textbox to list), and prefer not to answer.  

4.3.7.2. Quantitative Data. The quantitative data were collected using the updated 

version of a standardized questionnaire CSSWQ (Renshaw, 2018), initially developed by 

Renshaw and Bolognino (2016). The questionnaire collects participants’ data related to 

four psychological constructs on 4 subscales including academic satisfaction and academic 

efficacy as cognitive domains, school connectedness as the social domain, and college 

gratitude de as emotional domain contributing to a state of cumulative subjective wellbeing 

(SWB). Coefficient α was deemed a sufficient estimate of internal consistency reliability 

(α ≥ .70) of the subscale measures contributing to an adequate to strong overall internal 

consistency (α ≥ .79). The scale has shown convergent validity with several other MHW 

questionnaires.  

4.3.7.3. Qualitative Data. Qualitative data was collected through seven open-

ended questions, which were added to the end of the CSSWQ questionnaire. Among these 

seven questions, six questions corresponded to four constructs (academic satisfaction, 
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academic efficacy, school connectedness, and college gratitude) contributing to cumulative 

SWB. The remaining question inquired about any other general factors that participants 

perceived as contributing to their MHW within the College of Engineering at USU.  

4.3.8. Data Analysis 

4.3.8.1. Quantitative Data Analysis. RQ1 was answered using both descriptive 

and inferential statistics. The analysis of the overall mean of combined SWB (four 

constructs combined) was conducted using descriptive statistics for the combined sample 

and then non-parametric inferential statistical tests of significance (e.g., Independent-

Sample Mann-Whitney U and Independent-Sample Kruskal-Willis test) of combined SWB 

were conducted across demographic subgroups as the data distribution did not meet 

normality assumptions. 

RQ2 was answered using non-parametric inferential statistical tests (e.g., Independent-

Sample Mann-Whitney U and Independent-Sample Kruskal-Willis test) to compare 

domain-specific SWB to each other for the combined sample and then across demographic 

subgroups. Non-parametric tests were used because data distribution did not meet 

normality assumptions. 

4.3.8.2. Qualitative Data Analysis. To answer RQ3, an analysis of open-ended 

survey responses (qualitative) was conducted to expand and refine the closed-ended 

(quantitative) survey results. A thematic analysis process adapted from Saldaña (2021) and 

similar to that employed for the pilot interview data analysis in Chapter 3 was followed. 
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Quotes and themes from the study informed the practical implications of the research study 

as suggested by Creswell and Poth (2016).  

Before analyzing the responses to the open-ended questions in the form of excerpts, 

they were thoroughly checked to remove any identifying information. An iterative and 

cyclical qualitative data analysis involving coding, categorizing, and theming was used 

involving two researchers (Saldaña, 2021). In-vivo and descriptive coding were conducted 

to expand and explore what contributes to the perception of seven factors among the target 

engineering undergraduates. After three passes of categorizing data in subsequent 

superordinate categories, 19 themes emerged (Table 5). Themes will be described in detail 

in the result and findings chapter (Chapter 5).  

Table 4. 

Summary of themes responding to their respective constructs and factors 

Qualitative Questions Themes 

Question 1: Faculty Support: In 

what ways do USU College of 

Engineering faculty contribute to 

your wellbeing? 

Faculty are accommodative and flexible 

Faculty are willing to contribute to students’ 

academic and professional development 

Faculty provide personalized attention to 

students 

Question 2: How do the learning 

experiences provided within the 

USU College of Engineering 

contribute to your academic 

satisfaction and/or feelings of 

connectedness within the college? 

Course-related real-world examples enhance 

learning experiences 

A feeling of accomplishment/achievement is 

acquired through learning 

Peer interactions during learning are a source 

of connectedness with the college 
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Question 3: How does financial 

support from different sources 

enable you to complete your 

assigned academic tasks 

successfully? 

Financial support helps afford more time to 

focus on studies to achieve academic goals 

Financial security decreases psychological 

insecurities 

Continuing engineering education may not be 

possible without financial support 

Financial support comes from different 

sources 

Question 4: How do task 

organization strategies enable you 

to complete your assigned 

academic tasks successfully? 

Two task organization strategies 

 

Question 5: How does the support 

provided within the USU College 

of Engineering contribute to your 

feelings of connectedness within 

the college? 

A sense of community helps feel connected 

to the college 

Faculty contribute to the feeling of 

connection to the college 

The college values students as individuals 

Question 6: How does an 

environment focused on 

engineering practice contribute to 

your feelings of gratitude toward 

the USU College of Engineering? 

Practice-based engineering education 

increases job prospects 

Practice-based engineering education is 

worthwhile 

Practice-focused experiences help you feel 

that you belong to the engineering 

community 

Question 7: Please describe any 

other factors that contribute to 

your wellbeing within the College 

of Engineering at USU. 

 

It’s the little things 

The structure of the engineering buildings is 

student/academic friendly 

 

 

Two researchers were involved in the coding process. I, was actively involved in 

the coding, categorizing, and theming process. The second researcher, who was a peer 

graduate student in the same department (i.e., department of engineering education at 
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USU), acted as an observer and provided feedback on the codes/categories/themes 

produced. The feedback was applied and if any confusion was encountered, both 

researchers met in person for a clear understanding and consensus.  

4.3.9. Research Validity  

4.3.9.1. Quantitative Data. To ensure the quality of quantitative research, the use 

of accurately validated and reliable questionnaires/instruments have been advised (Heale 

& Twycross, 2015; Taherdoost, 2016). For this research study, the CSSWQ research 

questionnaire was used. This questionnaire has been tested for its validity and reliability 

twice (Renshaw & Bolognino, 2016; Renshaw, 2018) with undergraduate students. The 

scale was first constructed and validated with 15 items on it as a 5-point Likert-type scale 

(Renshaw & Bolognino, 2016) and then updates with an addition of an extra item and 

revalidated as a 7-point Likert-type scale (Renshaw, 2018). In the earlier version of the 

questionnaire (Renshaw & Bolognino, 2016), all constructs including academic efficacy, 

school connectedness, and college gratitude had four corresponding items except academic 

satisfaction. To bring overall consistency, an additional item corresponding to academic 

satisfaction was added and the questionnaire was revalidated (Renshaw, 2018).  

4.3.9.2. Qualitative Data. According to Creswell (2014), the validity of qualitative 

and quantitative research does not carry the same meaning; nor is it a comparison of 

assessing the stability (reliability) or validity of findings that are applicable to new samples 

or populations (generalizability). However, the validity of qualitative research cannot be 

overlooked just because it may not be verifiable as done in quantitative research with 

statistical tests for validity. Citing Creswell and Miller (2000), Creswell (2014) states that 
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“validity is one of the strengths of qualitative research and is based on determining whether 

the findings are accurate from the standpoint of the researchers, the participant, or the 

readers of an account” (p. 251).  A rigorous process was followed to form the open-ended 

qualitative questions. Pilot interviews with similar participants were conducted to develop 

seven open-ended questions for the qualitative part of the concurrent mixed methods study 

(see Table 4 in Chapter 3). The questions were highly contextualized for undergraduate 

engineering students, who were the expected participants and are expected to yield valuable 

subjective responses.  

4.3.10. Protection of Participants 

This was a minimal-risk study as participation was voluntary. Study procedures 

were approved by the institution's IRB prior to data collection. Only participants who were 

18 years of age or above completed the online research survey. An informed consent form 

(Appendix O), approved by the IRB was required to be agreed to before the start of the 

survey. The survey was conducted anonymously. Students who completed the survey in its 

entirety (i.e., closed- and open-ended questions) were requested to provide their email 

addresses to be contacted for the chance to win one of four $50 Visa Cash Cards in a 

randomized drawing. To ensure their anonymity, they were requested to click a link to an 

external Qualtrics survey at the end of the research survey. They only provided their email 

addresses in the external survey. I was not able to match these emails with any responses 

within the research survey.  
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CHAPTER 5: RESULTS AND FINDINGS 

5.1. Quantitative Analysis 

5.1.1. Psychometric Properties of the Measure Used 

 The College Student Subjective Wellbeing Questionnaire (CSSWQ) was used to 

collect data related to the self-reported SWB of undergraduate engineering participants. To 

assess the psychometric properties for internal consistency of the four subscales (academic 

satisfaction, academic efficacy, school connectedness, and college gratitude) of CSSWQ, 

an analysis of Cronbach’s alpha was conducted (Table 6). According to Pallant (2016), for 

scales with less than 10 items, a Cronbach’s alpha score above .50 is sufficient for it to be 

internally consistent. As can be seen in Table 6, all of the Cronbach’s values for the 

subscales with four items each were well above 0.50. Hence, Cronbach’s alpha reliability 

coefficient for all the measures of the subscales used in the current study represent the 

satisfactory range. 

Table 5. 

Cronbach’s alpha scores for the four subscales of CSSWQ 

Subscale Number of items Cronbach’s alpha 

Academic satisfaction 4 .895 

Academic efficacy 4 .910 

School connectedness 4 .849 

College gratitude 4 .864 

 Pearson correlational analysis was conducted to assess the internal consistency 

among the four subscales of CSSWQ (Table 7).  
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Table 6. 

Pearson correlational analysis for internal consistency among four subscales 

 ACS ACE SCC COG 

ACS     

     

ACE .569**    

     

SCC .628** .311**   

     

COG .615** .427** .516**  

     

**p<.001, ACS = Academic Satisfaction, ACE = Academic Efficacy, SCC = School Connectedness, COG 

= College Gratitude 

According to the data presented in Table 7, all the different components or subscales being 

analyzed are strongly and positively related to each other. The correlation between them 

was statistically significant at a very high level (p < .001), indicating that they are internally 

consistent, meaning they are measuring related aspects or constructs in a reliable manner.  

5.1.2. Analysis of Normality 

Skewness and kurtosis coefficients computed for the sub-scales, and the cumulative 

scale of CSSWQ were used to assess the distribution of the scores and ascertain whether 

normality assumptions were met. The acceptable ranges of skewness and kurtosis are 

between -1.5 and +1.5 according to Kline (2005).  As can be seen in Table 8, the responses 

to the sub-scales and the composite scale were all skewed left. Only the sub-scales for 

academic satisfaction and school connectedness were within the acceptable range of 

skewness.  
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Table 7. 

Skewness and kurtosis of the measures 

 Skewness Kurtosis 

Academic satisfaction -1.37 1.95 

Academic efficacy -1.63 3.38 

School connectedness -1.09 1.96 

College gratitude -2.84 15.02 

Cumulative student wellbeing -1.67 6.30 

The sub-scales and cumulative scale were all outside of the acceptable range of kurtosis, 

indicating that the response distribution was heavy-tailed compared to a normal 

distribution. 

Figure 4. 

Histogram of cumulative student wellbeing 
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The histogram of cumulative student wellbeing in Figure 4 confirms the left skewness and 

heavy-tailedness of the response distribution.  

Additional tests of normality were conducted to confirm the abnormal distribution 

of the scores. Kolmogorov-Smirnova and Shapiro-Wilk test scores for all scale measures 

(p < .05) indicated that the data were not normally distributed (Table 8).  

Table 8. 

Kolmogorov-Smirnova and Shapiro-Wilk tests of normality 

 Kolmogorov-Smirnov Shapiro-Wilk 

 Statistic df p-value Statistic df p-value 

ACS .208 118 <.001 .871 118 <.001 

ACE .182 118 <.000 .852 118 <.001 

SCC .122 118 <.001 .926 118 <.001 

COG .180 118 <.001 .764 118 <.001 

CSW .109 118 .002 .896 118 <.001 

Note: ACS = Academic satisfaction, ACE = Academic efficacy, SCC = School connectedness, COG = 

College gratitude, CSW = Cumulative student wellbeing = ACS + ACE + SCC + COG  

 

Based on the normality test results shown in Table 8, I concluded that the 

distribution of response data did not meet the normality assumptions. Therefore, to answer 

the quantitative research questions, non-parametric tests of statistical significance, 

including the Independent-Samples Mann-Whitney U test for variables with two categories 

and the Independent-Samples Kruskal-Wallis test for variables with three or more 

categories, were used (Singh et al., 2013).   
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5.1.3. Findings from the Quantitative Analysis 

5.1.3.1. Overall Subjective Wellbeing. 

RQ1: What is the overall subjective wellbeing of undergraduate students as a combined 

measure across its four domains (i.e., academic satisfaction, academic efficacy, school 

connectedness, and college gratitude)?  

a. How does the overall subjective wellbeing of undergraduate students vary across 

demographic subgroups (i.e., gender, race/ethnicity, year group, majors, etc.)?  

The mean of the overall cumulative (CSW) SWB of all participating engineering 

undergraduate participants as a combined measure across its four domains (ACS = 5.6, 

ACE = 5.8, SCC = 5.4, COG = 6.3) was 5.7 out of a possible of seven. This mean value 

indicates a high level of SWB of engineering undergraduates at the college of engineering 

at USU.  

Table 9.  

Means and Standard Deviations (N=118) 

 Mean Standard Deviation 

ACS 5.6 1.2 

ACE 5.8 1.0 

SCC 5.4 1.2 

COG 6.3 0.8 

CSW 5.7 0.9 
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Based on the standard deviation analysis, it can be concluded that the data points 

or participant responses were relatively close to the means for the four constructs and the 

overall SWB. The spread of the responses was around 1 from the mean.  

Independent-Samples Mann-Whitney U test was conducted to assess differences in 

the overall SWB of the study participants based on gender, race/ethnicity, and generation. 

As can be seen in Table 10, there were no significant (p < .05) differences found based on 

these variables.  

Table 10 

Independent-Samples Mann-Whitney U test summary 

 Mann-Whitney 

U 

Standard test 

statistics 

p-values 

Gender 1174.00 -.059 .953 

Race/ethnicity 389.50 -1.025 .305 

Generation 603 -1.041 .298 

As can be seen in Figure 5, the mean of the overall SWB of male (M = 5.8) 

participants was slightly higher than females (M = 5.7) but the difference was not 

statistically significant.  
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Figure 5. 

Overall SWB based on gender 

 

The sample was predominantly White (99.37%). Therefore, for analysis purposes, 

the remaining participants were grouped into a “Non-White” category as seen in Figure 6.  

Figure 6. 

Overall SWB based on race/ethnicity 
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Though there were only nine non-Whites, there seemed to be some difference 

between the mean overall SWB based on race/ethnicity (Figure 6), although at no statistical 

significance. White participants had a bit higher score of overall SWB compared to 

participants from other races/ethnicities. 

In the same manner, the difference in the means of overall SWB based on the 

generation of study of the participating engineering undergraduates was non-significant but 

somehow visible (Figure 7). First-generation participants had slightly less SWB compared 

to continued-generation participants. This may be because the first-generation students do 

not come from families with educated parents and may lack the confidence to be a part of 

a new higher education environment.  

Figure 7. 

Overall SWB based on first or continued-generation participants 
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As shown in Table 11, the Independent-Samples Kruskal-Wallis test was conducted to 

assess any differences based on year of study, study major, and traditionality. No 

statistically significant differences were found among the participants within these 

categories. 

Table 11 

Independent-Samples Kruskal-Wallis test summary 

 Test statistics Degree of freedom Asymptotic Sig.(2-sided test) 

Year of Study .345 4 .987 

Major 4.350 3 .500 

Traditionality 3.009 3 .390 

As can be seen in Figure 8, there were no considerable differences in the means of 

the overall SWB based on the year of study of the participants.  

Figure 8 

Overall SWB based on year of study 
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The means of the overall SWB of the participants based on their major were pretty 

high same as in the previous cases. The only notable difference was among the mean values 

of Electrical & Computer Engineering (M = 5.6) and Bioengineering (6.1) undergraduates 

(Figure 9). Bioengineering undergraduates had the highest SWB among all the departments 

in the college of engineering at USU.  

Figure 9 

Overall SWB based on major 

 

As can be seen in Figure 10, the Mean of the overall SWB of highly non-traditional 

engineering undergraduates (M = 5) was much lower compared to others. The means of 
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Figure 10. 

Overall SWB based on traditional or nontraditional student characteristics 
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Table 12 

Independent-Samples Mann-Whitney U test summary (N = 118) 

 Academic satisfaction Academic efficacy School connectedness College gratitude 

 MNW STS Sig. MNW STS Sig. MNW STS Sig. MNW STS Sig. 

Gender* 1091.500 -.605 .546 1116.500 -.439 .661 1151.000 -.211 .833 1305.500 .815 .415 

Race/ethnicity** 367.000 -1.262 .207 440.500 -.510 .610 469.000 -.219 .827 480.000 -.108 .914 

Generation*** 654.000 -.620 .535 623.000 -.879 .379 525.500 -1.692 .091 743.000 .127 .899 

Note: Mann-Whitney U = MWU, Standard Test Statistics = STS, Asymptotic Significance. (2-sided test) = Sig. 

 

*Male = 91, Female = 26, Gender non-conforming = 1 

 ** Whites = 109, Other races = 9 

 *** First generation = 14, Continuing generation = 104 

 

 

 

 



68 

 

Table 13 

Independent-Samples Kruskal-Wallis Test Summary (N = 118) 

 Academic satisfaction Academic efficacy School connectedness College gratitude 

 TS df Sig. TS df Sig. TS df Sig. TS df Sig. 

Year of study* .788 4 .941 3.333 4 .504 .993 4 .911 2.561 4 .634 

Major** 4.703 3 .453 2.244 3 .815 3.201 3 .669 4.964 3 .420 

Traditionality*** 2.264 3 .519 2.771 3 .428 1.948 3 .583 3.604 3 .307 

Note: Test Statistics = TS, Degree of Freedom = df, Asymptotic Significance. (2-sided test) = Sig. 

* First year = 18, Second year = 43, Third Year = 28, Fourth year = 18, Fifth year or more = 11 

** Biological Engineering = 8, Civil & Environmental Engineering = 11, Electrical & Computer Engineering = 25, 

Mechanical & Aerospace Engineering = 74 

*** Traditional = 28, Minimally non-traditional = 40, Moderately non-traditional = 46, Highly non-traditional = 4 
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Independent-Samples Mann-Whitney U and Independent-Samples Kruskal-Wallis 

tests were carried out based on the number of categories of the variables to investigate 

differences in domain-specific measures of SWB. A summary of the tests is provided in 

Tables 12 and 13. The results of the Independent-Samples Mann-Whitney U test (see Table 

12) indicated that there were no statistically significant differences in domain-specific 

measures (i.e., Academic satisfaction, academic efficacy, school connectedness, and 

college gratitude) of SWB based on gender, race/ethnicity, and generation of the study 

participants. Similarly, the results of the Independent-Samples Kruskal-Wallis test (see 

Table 13) indicated that there were no statistically significant differences in the domain-

specific measures of SWB based on the year of study, major, or the traditional status of the 

participating engineering undergraduates.  

Figure 11  

Domain-specific measures of SWB of all participants 
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For the entire sample of participants, college gratitude had the highest Mean (M = 

6.3) compared to other domains of SWB. As can be seen in Figure 11, school 

connectedness had the lowest mean (M = 5.4). This indicates that the undergraduate 

participants at the college of engineering are highly grateful for the quality of education 

offered to them by the college. It is important to note that the lower mean score for school 

connectedness may not, necessarily be an indication of a less supportive environment at 

the college of engineering because a mean of 5.4/7 is still a high score. Overall, mean 

scores for all four domains that contribute to the cumulative SWB are relatively high 

indicating a high quality of education at the college of engineering at USU. 

Figure 12. 

Domain-specific measures of SWB based on gender 
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As shown in Figure 12, there were no considerable gender-based differences 

within the domain-specific measures of SWB. At maximum, the mean averages based on 

gender were only 0.2 points apart for academic satisfaction and college gratitude. The 

overall scores for both males and females were high in all four domains. Yet female 

academic satisfaction and school connectedness was lower compared to males.  

Figure 13. 

Domain-specific measures of SWB based on race/ethnicity 
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based on their academic satisfaction. Whites (M = 5.6) seem to have better experiences of 

academic satisfaction compared to non-White (M = 5.1). Similarly, the academic efficacy 

and school connectedness of Whites (M = 5.8 and 5.6) is slightly better than participants 

from non-White (M = 5.4 and 5.1) races/ethnicities. Both had the same levels of college 

gratitude (M = 6.3).  

As shown in Figure 14, there were non-significant differences between the two 

domain-specific measures (i.e., academic satisfaction and school connectedness) of SWB 

between the study participants based on the years. Some difference in the academic 

efficacy of second and fifth-year participants was noticed when they were compared to 

participants from other years.    

Figure 14 

Domain-specific measures of SWB based on the year of study 
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Second and fifth-year participants reported less mean academic efficacy (5.6 and 5.5) 

compared to the mean academic efficacy of first, third, and fourth-year participants (5.9, 

6.1, and 5.8 respectively). Fifth-year participants reported slightly higher college gratitude 

compared to participants in other years. 

The means of two domain-specific SWB (i.e., academic satisfaction and school 

connectedness) was higher for participants from Biological Engineering than other 

disciplines (Figure 15). Academic efficacy and college gratitude among electrical and 

computer engineering participants were the lowest when compared to participants from 

other disciplines.  

Figure 15. 

Domain-specific measures of SWB based on major 
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First and continuing-generation participants reported the same mean scores for 

college gratitude. First-generation participants reported lower mean scores on all other 

domain-specific measures of SWB.  

Figure 16. 

Domain-specific measures of SWB based on first or continued-generation participants 
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participants reported the highest level of SWB in three (i.e., academic satisfaction, 

academic efficacy, and school connectedness) domain-specific measures.  

Figure 17. 

Domain-specific measures of SWB based on traditional or nontraditional student 

characteristics 
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Participants reported an overall high mean score for college gratitude. White 

participants had better academic satisfaction, academic efficacy, and school connectedness 

when compared to participants from a combined sample of other races/ethnicities. Highly 

non-traditional participants reported the lowest scores for all their domain-specific 

measures of SWB contributing to their overall low SWB compared to a student with any 

other traditionality statuses. Minimally non-traditional participants who were a dominant 

group, reported the highest level of overall SWB.  

5.2. Qualitative Analysis 

RQ3: What are the perceptions of undergraduate engineering students about their 

subjective wellbeing? 

The pilot study (Chapter 3) was conducted to develop seven open-ended questions 

(see Table 3 in Chapter 3) used in the qualitative part of the mixed methods study. Six of 

these seven questions corresponded to the seven factors which were identified through the 

exploratory pilot study (Asghar et al., 2022) to contribute to SWB through its four domains 

(see Figure 2 in Chapter 3). Answers to these questions provided insight into the reasons 

why participants had a high level of academic satisfaction, academic efficacy, college 

connectedness, and college gratitude and consequently a high level of overall SWB. The 

seventh question was added to the survey as a general question to allow participants to 

describe any other factors contributing to the SWB of engineering undergraduates that were 

not addressed by the interview questions. In the following, findings from the response to 

the seven open-ended questions are provided.  
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5.2.1. Findings from the Qualitative Analysis 

Thematic data analysis of the participant’s responses to seven open-ended questions 

was performed. In the following sections, the resultant themes and sub-themes are 

explained. For clarity and better understanding, the themes and their subthemes are 

organized into sections representing the four domains (academic satisfaction, academic 

efficacy, school connectedness, and college gratitude) of SWB and their corresponding 

factors identified through the exploratory pilot study (Asghar et al., 2022b).  

5.2.1.1. Faculty Support - All Domains. 

The faculty support in all four domains of SWB was investigated with open-ended question 

1.  

Online survey question 1: In what ways do the USU College of Engineering faculty 

contribute to your wellbeing? 

Three themes were developed from the qualitative data analysis of responses to 

question 1. These themes highlighted the importance of the faculty in terms of them being 

accommodative/flexible, willing to contribute to the academic and professional 

development of their student and, providing students a personalized attention when 

required.    

 

 

 



78 

 

Table 14. 

Resultant themes about the importance of faculty support for overall SWB 

Perceived 

Factors/Constructs 

Superordinate Categories 

from Data 

Themes 

Faculty Support/All Domains 

Faculty was flexible with 

academic scheduling 

Faculty acknowledges students’ 

unforeseen circumstances 

Faculty provide out-of-class 

support to students if required 

Faculty is cognizant of the 

mental health of students 

Faculty are accommodative 

and flexible 

Faculty provide a supportive 

class environment for academic 

success 

Faculty provide hands-on 

learning opportunities 

Faculty help see purposefulness 

in engineering 

Faculty act as guides towards 

the future career professional 

lives of their students 

Faculty are willing to 

contribute to student’s 

academic and professional 

development 

Faculty value individual 

interactions with their students 

Faculty provide individualized 

support through office hours 

Faculty provide 

personalized attention to 

students 

 

Table 14 presents the superordinate categories that led to the formation of the three themes. 

These themes are explained in the following sections.  

5.2.1.1.1. Faculty are Accommodative and Flexible. Our analysis showed that 

undergraduate engineering participants considered it vital for their faculty to be 

accommodative and flexible to support their wellbeing. Participants reported that faculty 

attempted to understand and comply with their needs, specifically needs arising to 
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reschedule exams or assignments due to unforeseen circumstances. Faculty office hours 

were reported by the participants to be of great help to get personalized academic help 

when needed. The faculty also was reported to be cognizant of the MHW needs of the 

students.  

Faculty worked with their students and showed flexibility even if they had to move 

exam dates so that the students did not have to come under immense exam pressure. In the 

instance where students had multiple exams in a shorter period, the faculty changed exam 

dates to allow their student get more time to prepare properly for these exams and not get 

exhausted. This type of flexibility was highlighted by one participant who wrote, “They 

might be a little flexible moving exam so we don’t have to take three engineering exams 

in the same week again.” 

It was not just exams where the faculty accommodated student needs, they also 

extended assignment deadlines if needed to attempt and lower student stress. In an effort 

to do so, they provided students with learning resources to be able to get their assignments 

done properly. One of the participants appreciated this by saying, “I always appreciate 

when professors extend assignment deadlines. It alleviates some stress. They always 

provide plenty of resources that I can turn to for help.” 

It was important for students to get their desired help when they wanted to have 

fruitful learning experiences. Participants enjoyed when their faculty supported their 

academic efficacy by helping them schedule effectively and efficiently and learn their 

courses and achieve academic success. Some of the participants appreciated the support 
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they received from their faculty when one participant wrote, “For me, research mentors are 

the best. Mine helps me plan my class schedule, discusses my academic performance, and 

is very supportive of my mental and emotional health.” While another said, “The faculty 

pushes me to become better, and yet they also offer lots of support and assistance to 

accomplish the hard tasks they expect us to do.” The enjoyment gained from the support 

gained from faculty by a first-year student was expressed in the following words.  

“I enjoy learning and they’ve helped me do that. Whether it’s my advisor helping 

me plan my schedule or my teachers helping me learn concepts. I have got to give 

them credit for helping me get through my first year.” 

Faculty acknowledgment of students' unforeseen situations and offering help was 

also a reason they taught their faculty was accommodative and flexible. Engineering 

undergraduates participating in this study were of the view that one of the ways their faculty 

expressed their flexibility and understanding of student needs was their acknowledgment 

of any unforeseen circumstances these students might have encountered. Students 

appreciated that their faculty did not use such situations to pressure them. Instead, they 

showed understanding and expressed their support to lessen the burden that might have 

been exerted by such situations. For example, one of the participants wrote “They 

understand that life happens and so there might be times when we can't give it our best 

effort. In such a situation, they help with questions and things I don't understand” about the 

faculty support in times of unforeseen life circumstances where they couldn’t perform the 

task.   

Participants were of the view that engineering studies are not their sole 

responsibility. They have lives outside it where they had to bear other responsibilities as 
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well. They expected their faculty to respect such realities of life and showed their likeness 

to faculty who showed an understanding of it. For example, one of the student participants 

expresses their feeling about such faculty in the following words.   

“I like the faculty who acknowledge that we are busy students and have 

responsibilities other than our classes. Faculty who are kind to students are more 

likely to be my favorite teachers and make me more likely to enjoy their class.” 

As can be seen from the above comment, the faculty who are kind and respect students' 

overall life responsibilities are the ones whose courses may get increased attention from 

their students.  

Students might sometimes need individualized support as not all students may have 

the same understanding levels. Some students require more attention from their faculty. 

According to the findings, faculty members accommodated such students by providing 

them with the needed individualized attention and support in class and outside of the class. 

One of the student participants expressed their satisfaction and gratitude by saying, “They 

(faculty) are aware of students' comprehension of the subject matter, or lack of it, and adjust 

the teaching accordingly.” While another appreciated faculty’s guidance towards the 

needed resources and said, “They make sure I am understanding the material and they point 

me to the right resources to use.” 

 Student participants appreciated such help in the form of office hours as further 

explained in the following reasons. In order to accommodate students to ensure quality 

education, faculty made themselves approachable and accessible to their students outside 

of their classes. Mostly through office hours. Faculty encouraged their students to come to 
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see them during their office hours if had difficulties understanding class concepts within 

their classes. The willingness to support their students by the faculty during office hours 

was observed as student participants were of the view that “the majority (faculty) are very 

helpful during office hours” and that they “normally do a good job.” Frequent office hours 

and the availability of faculty to answer questions outside of the class were important to 

the participants because it was an opportunity for student-faculty engagement and to get 

their questions answered as one of the participants wrote, “Many professors have frequent 

office hours and are willing to engage and answer questions outside of the classroom.”  

Office hours were acknowledged by participants to be vital to their academic 

success as participants “got help understanding difficult concepts or questions (they) 

missed in exams.”  Office hours provided participants a chance to have a one-on-one 

meeting with their faculty and get an opportunity to understand challenging course 

concepts they were unable to comprehend in their classes where it may be difficult to 

receive personalized academic help. Learning such concepts may be vital for exams and 

overall academic success.  

According to the participants, their faculty was cognizant of the fact that 

engineering education is a tough and stressful field of study. Keeping this in mind, they 

support the MHW of their students by organizing the class assignments in a way that they 

are doable by their students. The support of faculty towards their MHW was highlighted 

by one of the participants who mentioned, “It helps when professors are understanding of 

how hard classes are and help alleviate some stress by making assignments more 

manageable.” A participant who wrote, “Some make my life easier by being easy to work 
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with and understanding situations we are in. Others are the opposite and are hard to work 

with and make life stressful” did appreciate some faculty while showed their frustration 

with others who were not as cognizant of the MHW of their students. Summing up the 

capabilities of the faculty to organize their class to support the MHW of their students, one 

participant made this comment, “Some faculty members have streamlined the learning 

process through simple, well organized, minimal homework, class structures have helped 

reduce my stress levels.” 

5.2.1.1.2. Faculty are willing to contribute to Students’ Academic and 

Professional Development. It is among the duties of engineering faculty to ensure that their 

course syllabus is followed and assigned course material is delivered in their due time. 

Most of the faculty may be successful in achieving this goal. It was learned from this study 

that the participants expected their faculty to go beyond simply completing their course 

duties and express a genuine willingness to contribute to their student’s academic and 

professional development. The participants reported that their faculty encouraged a health-

supportive class environment and offered them with an abundance of hands-on learning 

opportunities to tally their course material. The faculty was seen as a source of seeing 

purposefulness in engineering education and who guided their students for their future 

professional endeavors.    

Supportive class environment: Faculty was reported to provide a class environment 

in which abundant resources including but not limited to hands-on learning opportunities 

were available to students to experience efficient learning processes. Faculty were expected 

to help their students to see a purpose in engineering education and hence develop a sense 
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of belonging to engineering as a field of study and practice. Study participants showed their 

gratitude and satisfaction towards faculty members who acted as guides toward their future 

professional development. 

 Faculty members who contributed towards a supportive class environment meeting 

the needs of the students were perceived to be a source of encouragement for students to 

engage more efficiently in their classes. Such a class environment may flourish a passion 

in students to achieve a sense of accomplishment as evident in these comments by two 

study participants, “the faculty that are supportive and understanding makes me want to 

participate in class more, ask more questions, and feel more welcome in engineering 

environments” and “it allows me to learn and accomplish really cool things I am passionate 

about.” 

Hands-on learning opportunities. To support the success of their students and 

enhance the course learning process, faculty provided opportunities for hands-on 

experiences and many other resources. The hands-on experiences came in many forms. For 

example, they may come in the form of research opportunities present in the college of 

engineering as stated below.  

“The opportunities given for learning both in and out of the classroom are amazing. 

I love how many research opportunities there are, as well as how approachable the 

majority of the faculty are. I feel like I could go to them if I was struggling.” 

Hands-on experiences may also come in the form of labs e.g., “Opportunities to learn 

outside of traditional classes, present at labs push me to do my best” as stated by one of the 

study participants.  
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Purposefulness in engineering. I will start this section with this comment by one of 

the study participants who wrote, “Faculty’s help gives me a purpose in my day and it 

makes me feel like I am working towards something that can better my life.” Engineering 

education is among the toughest of academic disciplines. To be better at it and fully engage 

in the learning processes offered in engineering education, the students must see a real 

purpose in engineering that can ultimately help them develop a positive sense of belonging 

to engineering as a field of study and practice.  Faculty encouraged students to believe in 

themselves as stated by one study participant by saying “They help me understand that I 

can do anything I put my mind to. They also believe in me.” This helped them find a real 

purpose in their studies and look beyond mere grades as mentioned by study participants, 

“my professor helped my roommate and I understand how grades are not near the most 

important thing in college”. Faculty facilitated students to develop a purposeful 

understanding of their course material as highlighted by an engineering undergraduate 

participant, “they ensure that I understand the material, instead of making sure I pass tests 

and check off checklists.” 

Guides towards future professional careers. One of the most important functions of 

engineering education is to prepare students for their professional careers in engineering. 

This study showed that the faculty played an important role by proving to be guides for 

their students to prepare for their professional lives. One student said that “They assist in 

planning the future” while another said, “Faculty acts as a guide in future directions”. 

According to another undergraduate engineering student participant, the faculty were an 

inspiration to move forward in engineering education toward an engineering career. The 
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exact words were, “They inspire me to continue moving forward. I feel like they do a great 

job showing what kind of opportunities are available and preparing us for the future.” These 

comments signify the importance of the faculty acting as role models to their students and 

helping them start envisioning their future roles as engineering professionals.  

5.2.1.1.3. Faculty provide personalized attention to students. Undergraduate 

engineering classrooms may be very crowded places by design. Providing personalized 

support to each student may not be possible. That is why, the importance of getting 

individualized attention from their faculty was highlighted by many participating students. 

Participants valued individualized interactions with their faculty. Office hours were 

considered to be vital to get individualized support.  

Knowing the names of student participants was reported to be a form of 

individualized interaction with the participants which encouraged participants to connect 

to their schools as stated by one of the study participants, “I feel most connected when 

professors take the time to converse with me one-on-one and remember who I am (i.e., my 

name)”. It also seemed that knowing the names of participants was considered a positive 

faculty attribute. The importance of knowing the students’ names by the faculty was also 

mentioned by some of the other study participants who wrote, “They know my name, and 

they are understanding of my circumstances” and “The majority are very helpful during 

office hours. Some, such as (a professor), make an effort to learn students' names and have 

small celebrations at the semester end.” 
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One dimension of personalized attention was to show interest in the goals and plans 

of participants. One of the study participants highlighted such interest in their following 

statement.  

“Outside of getting help with homework the faculty also are interested in your goals 

and plans.  While it does require some effort on your part to get to know or meet 

professors, they are always happy to help you find opportunities to learn and 

achieve your goals.  I have also had some really great conversations with a couple 

of my professors that I worked more closely with.” 

As seen in the above statement, the participants also need to make efforts to get to know 

their professors and hence acquire personalized attention toward their goals and plans. If 

students made such attempts, there is a greater possibility that the faculty will be happy to 

interact with them in a more personalized manner.  

  The individualized support provided through office hours has been discussed in 

detail in the section describing the theme “faculty is accommodative and flexible.” 

5.2.1.2. Learning Experiences - Academic Satisfaction. 

 Learning experiences during engineering undergraduate education were highly 

valued by participants and contributed to their academic satisfaction and school 

connectedness in different ways. The thematic analysis of open-ended responses to 

question 2 provided an insight into how learning experiences were perceived by 

engineering undergraduates to positively influence academic satisfaction and school 

connectedness and ultimately their SWB.  
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Online survey question 2: How do the learning experiences provided within the USU 

College of Engineering contribute to your academic satisfaction and/or feelings of 

connectedness within the college?    

In the following, themes relating to the relationship of learning experiences with 

academic satisfaction are discussed. In the next section, the relationship between learning 

experiences and school connectedness is discussed. Table 15 shows two themes and the 

superordinate categories formed from the thematic data analysis leading to the formation 

of these themes related to the satisfaction gained from the participant learning experiences.  

Table 15. 

Resultant themes about the importance of learning experiences for academic satisfaction 

Perceived 

Factors/Constructs 

Superordinate Categories 

from Data 

Themes 

Learning 

Experiences/Academic 

Satisfaction 

Course-related real-world 

examples enhance learning 

Course work helps see 

industrial applications 

Course-related real-world 

examples enhance learning 

experiences 

A feeling of accomplishment 

through learning 

Sense of being a part of a larger 

engineering community 

Course material is delivered in 

an easy-to-follow manner 

A feeling of 

accomplishment 

/achievement is acquired 

through learning 

Course-related real-world examples enhances the participant learning experiences. 

Learning experiences were also perceived to be a source of accomplishment and 

achievement.  
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5.2.1.2.1. Course-related Real-world Examples Enhance Learning Experiences. 

Participants felt satisfied because their courses were delivered with a focus on making 

connections with real-world problems and their solutions. Such focus helped participants 

see the industrial applications of their courses.  

Students were of the view that courses should be delivered in a way that can connect 

them easily to the real world. Courses that lacked a connection with the real world may not 

be beneficial. As stated by one of the participants, “I value being able to apply the material 

I have learned in class to predict real-world situations. Being able to make those predictions 

confidently and accurately is what largely determines my academic satisfaction.” 

Satisfaction with the learning process was associated with how well the learning process 

informed about the real-world applications of the learned materials. The learning process 

lacking information about real-world applications was not so appreciated as stated by one 

of the study participants, “I like when classes are focused on example problems or real-

world applications, and not simply a recitation of what is in the course textbook. The former 

enhances my education significantly more.” 

The availability of hands-on experiences was one of the satisfying experiences that 

enabled participants to see the practical implications of their courses. These hands-on 

experiences were available in different forms i.e., labs, projects, and field trips. As shown 

in this participant response, “USU often has hands-on experiences for college students; 

labs, projects, field trips, and the like. Those help me really understand the gravity and 

importance of engineering” such experiences informed participants about the gravity and 

importance of engineering education. 
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 Exposure to hands-on experiences also came through opportunities to get involved 

in undergraduate research at the college of engineering. Such research has many benefits 

as students not only learn about how theory is applied in practice but also teach them how 

to present their findings at research publication venues. One of the participants expressed 

their satisfaction as shown in the following.   

“I have been given the opportunity to do undergrad research. This research has led 

to many conferences and publications. Creating experiments and solving research 

problems has allowed me to feel like a real engineer, this has given me satisfaction 

in what I am learning in school.” 

Professors and the college administration played an important role in enabling their 

participants to have access to opportunities and information where they can see how their 

academics apply in the real world. On the one hand, the professors enhanced their learning 

experiences beyond simply theories, while on the other hand, the administration ensured 

that facilities like study areas and labs are available for students to take advantage of. The 

following participant’s response highlights and appreciates these roles.    

“I like having opportunities to see how academic learning applies to engineering.  

I've appreciated the guest lecturers we've had.  Professor seems particularly eager 

to guide students to find their native genius and not get bogged down in a decision 

made previously.  I appreciate the areas that are made available to engineering 

students to assist in their learning, such as the computer lab, tutor center, and 

writing center.  I get a sense that the USU college of engineering is very forward 

thinking and not stuck in doing things the way they've always been done.” 

In some instances, access to information and opportunities for practical hands-on 

experiences may even take precedence over access to learning about theory. As one 

participant said.   
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“The things that help the most are the open-ended times when I can go ask 

questions.  I learn pretty well on my own through textbooks but there are practical 

application questions that are hard for me to answer sometimes so going to things 

like recitations and labs has been the most helpful.” 

Students may be able to manage to learn theory from books on their own but learning its 

practical implications may require specialized help and dedicated infrastructure.  

 One of the reasons for satisfaction due to the practical focus of the learning 

experiences was the advantage of learning more about how they supported participants in 

their future professional engineering careers by helping them see the industrial applications 

of their courses. Participants had a taste of functioning as professional engineers when they 

saw how their engineering education prepared them for their careers. As one of the 

participants said, “Real projects and applications of material help me feel prepared for the 

future” while other participants said this in different words i.e., “Learning experiences help 

to give us the skills that we will need in the engineering field” focusing on acquiring skills 

necessary for engineering practical world. 

5.2.1.2.2. A Feeling of Accomplishment/Achievement is acquired through 

Learning. One of the satisfying outcomes of learning experiences was the development of 

a satisfying feeling of accomplishment or achievement. The awareness that you have 

learned something in itself seemed to be an accomplishment because it had a satisfying 

effect on participants. The satisfaction from learning experiences also came in the form of 

letting students work as a part of the larger engineering community while solving 

engineering problems.  
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A participant expressed how their learning process led to satisfaction by saying, 

“Learning the class material leads to academic satisfaction and I feel accomplished when I 

understand and learn the material” while another simply said, “I feel like I can do well in 

my classes”. To “understand” the course materials were labeled as a sign of achievement 

which also required active involvement by the learners in the learning process. One 

participant's response highlighted the need for rigorous classwork and its ultimate fruits by 

stating “I feel that the ultimate achievement of an engineering student is to understand. 

Rigorous coursework has supplied me with the method to achieve”. Another study 

participant said, “I take classes that make me think more and allow to me think in a broader 

sense because of these classes” signifying the importance of putting effort into the learning 

process of the participants.   

 Effective learning available to students at the college of engineering at USU helped 

them become better problem solvers and motivated them to identify with the engineering 

culture present at the college. A mix of coursework, homework, and project-based learning 

helped participants achieve necessary problems solving skills as highlighted by one study 

participant who wrote, “I decided to study engineering so that I could be a better problem 

solver, and my classes and the homework and projects given have helped me in an increase 

in those skills.” 

As for learning experiences helping participants achieve a sense of identification 

with the engineering environment available at the college of engineering, they did so as 

explained by one of the study participants in their own words:  
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“These learning experiences make it exciting to be an engineer. I know that I'm not 

alone in the struggles in my classes. They have helped me feel a part of the 

engineering program and have helped me realize that this is the program for me.” 

It is evident from the above discussion that the quality and effectiveness of available 

learning experiences were necessary to support a sense of achievement among 

undergraduate engineering students. Participants felt accomplished when they were 

confident that they are involved in learning processes that helped them see the practical 

applications of their courses during their college time and what is to come in their future. 

The sense of accomplishment also prevailed when participants were able to learn to 

problem-solve and effectively connect to the overall engineering environment.  

5.2.1.3. Learning Experiences – School Connectedness. 

The following sections explain the resultant themes relating to the influences of 

learning experiences on school connectedness after the thematic analysis of responses to 

question 2.  

Online survey question 2: How do the learning experiences provided within the USU 

College of Engineering contribute to your academic satisfaction and/or feelings of 

connectedness within the college? 

 One larger theme (Table 16) emerged from participant responses to the question 

about the role of learning experiences to support participants to feel connected to the 

college of engineering at USU.   
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Table 16 

Resultant theme about the importance of learning experiences for school connectedness 

Perceived 

Factors/Constructs 

Superordinate Categories 

from Data 

Themes 

Learning Experiences/School 

Connectedness 

A feeling that you are not 

struggling alone  

Shared learning experiences 

during challenging academic 

tasks 

Making friends in class  

Opportunities to interact with 

peers outside of class  

Peer interactions during 

learning are a source of 

connectedness with the 

college 

The resultant theme is explained in detail in the following.  

5.2.1.3.1. Peer Interactions during Learning are a source of connectedness with 

the College. Students spend most of their time being beside their peers in and outside of 

their classes and interacting with them for social and academic purposes. There were 

different ways in which peer interactions were responsible for a feeling of connection to 

the college.  Feeling that the participants were not alone in their learning struggles and 

shared learning experiences was a source of feeling connected to the college of 

engineering. The participants also made friendship connections with their peers with whom 

they learned together. Learning opportunities outside of class together with course mates 

made participants feel more connected to the overall environment of their college.  

A feeling that you are not struggling alone. Keeping in mind that engineering is a 

tough field of study, this sub-theme emphasized that participants did want reassurance that 

they are not the only ones struggling with engineering education but that there are many 

more encountering similar issues. During their learning experiences, students interact with 
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their friends to discuss their academic tasks e.g., assignments, etc. Responses to our open-

ended question revealed that it is during these interactions that participants realized that 

what might be difficult for them to learn may be difficult for others to learn as well. Such 

a realization prevented participants from giving up and motivated them to face their 

academic challenges just like their peers. Many study participants commented on the need 

to know that they are not the only ones sailing the difficult waters of engineering education. 

Highlighting the importance of shared learning experiences and their utility to a feeling of 

not struggling alone, one participant wrote, “These learning experiences make it exciting 

to be an engineer. I know that I'm not alone with the struggles in my classes.” The feeling 

of not being alone through shared learning experiences was also associated with the 

development of a feeling of connection with other peers. This association was summed up 

by a study participant who wrote, “These experiences help me to feel a connection with 

other students. They help me to understand that I am not the only one completing 

assignment that are difficult for me.”  

Similar struggles brought participants closer to their peers and they joined hands to 

help each other and hence help themselves to succeed as explained in the following sub-

theme.  

Shared learning experiences during challenging academic tasks. When participants 

are aware that they were not the only ones struggling, it becomes easy to reach out to peers 

to achieve common academic goals. Peer interactions become more reliable and efficient. 

Working on the same problems may deepen peer connections. For example, some of the 

participants reflected on their peer interactions during difficult tasks. One participant wrote, 
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“Having hard classes and group projects is difficult, but I’ve made deep connections and 

friendships with people in my classes that have helped me through the difficult classes.”  

Making friends in class. Apart from their utility to support each other academically, 

interacting with peers during learning processes may also result in forming social bonds in 

the form of new friendships. Our data analysis showed that some study participants thought 

“It’s easy to make friends here and relate to peers in the class” and that they were able to 

“make friends with the guys (they) sit next to in class”. 

Opportunities to interact with peers outside of class.  Apart from classes, where 

students interacted with their peers and hence formed a bond with their college, there are 

many other opportunities to interact with peers. Hands-on experiences outside of class are 

among such peer interaction opportunities. They not only helped academically but also 

provided opportunities to know classmates even better as mentioned by one of the study 

participants.  

“There are a lot of opportunities to get involved outside of classes and get some 

more hands-on experience. Taking advantage of these opportunities has helped me 

get to know my classmates better and helped me to learn a lot both in and out of 

classes.” 

Labs, launch your engineering career events, and clubs were some other opportunities to 

interact with peers outside of class.   

5.2.1.4. Financial support – Academic Efficacy. 

Online survey question 3: How does financial support from different sources enable you to 

complete your assigned academic tasks successfully? 



97 

 

Question 3 explored the importance of financial support for engineering 

undergraduates’ academic efficacy or their belief in themselves to efficiently complete 

their academic tasks. Four themes (Table 17) were developed from the analysis of 

participant responses to the open-ended question. Three of these themes were about the 

importance of financial support to achieve academic efficacy in undergraduate engineering 

education while the fourth theme described different sources to get financial support.  

Table 17 

Resultant themes about the importance of financial support for academic efficacy 

Perceived 

Factors/Constructs 

Superordinate Categories 

from Data 

Themes 

Financial Support/Academic 

Efficacy 

Financial support helps afford 

more time to focus on studies to 

achieve academic goals 

Financial support helps 

afford more time to focus 

on studies to achieve 

academic goals 

Decrease in financial insecurity 

- less stress 

Decrease in financial insecurity 

- less worry 

Financial security 

decreases psychological 

insecurities 

Continuing engineering 

education may not be possible 

without financial support 

Continuing engineering 

education may not be 

possible without financial 

support 

Sources of financial support: 

Parents, spouses, scholarships, 

and educational institutions   

Financial support comes 

from different sources 

These themes are explained in detail in the following.  

5.2.1.4.1. Financial Support Helps Afford More Time to Focus on Studies to 

Achieve Academic Goals. The most prevalent theme about the effects of financial support 

on academic efficacy was about gaining more time and hence focus to achieve academic 
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goals due to the availability of financial support from various sources. In the presence of 

full or partial financial support for engineering education, there was an increased level of 

belief about their academic goal achievement capabilities among the participating students. 

Participants were of the view that financial support allowed them to work less or not work 

at all and hence be more focused on their studies with less or undivided attention. For 

example, one of the study participants made the following or similar comment about the 

importance of financial support for their academic success.   

“Financial support aids in my focus and success of academic tasks/coursework. 

Without having to depend on my own source of income to pay for schooling, I am 

able to focus and put more effort into my academic tasks rather than split attention 

between work and school.” 

Work-related responsibilities to produce financial resources for engineering 

education were perceived to be a distraction and reduced academic efficacy. Working a 

full or part-time job undoubtedly consumes valuable time that could have been dedicated 

to involving in academic tasks as evidenced in this participant’s response, “Without 

financial support, I would have to work far more hours and would be unable to study as 

effectively which would be detrimental.” The focus required to effectively engage in 

engineering education needs financial support from various sources that would enable 

students to work less and dedicate more to their studies. One of the study participants stated 

the following about the importance of such financial support for fully focusing on their 

academics.  

“The financial support I have received has been through different sources like 

scholarships and FAFSA. It has enabled me to focus more fully on my classes 

because it allows me to live comfortably without having to work too many hours.” 
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 Financial support not only helped participants afford more time to focus on their 

academic goals but also allowed them to spend time socializing. Engineering students have 

tough study routines. If they have to work for more than they should to make money, they 

will not have the time to engage in social activities with their peers in the college of 

engineering and outside family and friends as emphasized by a study participant who 

wrote, “receiving financial support reduces the time I spend working, which offers more 

time for studying and socializing, which I believe are equally important and both contribute 

to my academic success.” Financial support enabled them to “work less”, and “spend more 

time with those” the participants cared about while, “diligently seeking educational goals.”  

Some of the student participants worked in the college of engineering in different 

part-time roles. They were particularly grateful for these types of opportunities as it not 

only produced needed financial resources but also helped them enhance their engineering 

skills working under their course-related job descriptions. One participant who worked in 

the labs or as a TA wrote this about the importance of working course-related jobs, “I am 

able to work less and focus on school, and have jobs (such as in labs or being a TA) that 

enhance my skills in engineering, rather than chasing an irrelevant job that might pay 

more.” Working in an engineering-related job seemed more desirable. It’s a win-win 

situation where they made money out of a job that helped perfect their academic skills.  

5.2.1.4.2. Financial security Decreases Psychological Insecurities. Financial 

security gained through different financial supports helped students not only find more time 

to focus on their studies but also helped with their overall MHW by decreasing 

psychological insecurities caused by financial insecurities. Financial help reduced stress 
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and worrying conditions among the participating undergraduate engineering students 

which contributed towards psychological security and hence afforded them an emotional 

state where they could focus more on academic goals and objectives rather than being 

engulfed by psychological problems.  

Decrease in stress. Engineering education is characterized by stress. It is a tense 

field of study where students might suffer from different mental health problems, including 

stress which negatively affects their ability to successfully and effectively complete their 

academic tasks and achieve their academic goals. In this study, many references were made 

to how the availability of financial support helped reduce participants' stress and allowed 

them to focus more on their studies with a clear mind. Apparently, working many hours 

was a source of stress that could be somehow avoided with the availability of financial 

support as stated by one of the study participants, “having financial support helps me not 

stress over money and not have to work as many hours during the week, thus giving me 

more time to study.” Signifying the importance of financial support for enhanced learning 

experiences, one participant wrote, “I have received a good amount of financial support, 

which has allowed me to be less stressed during my learning experience.” While another 

wrote, “Having financial support allows me to not be so stressed about paying for school, 

which allows me to focus more on the things I am learning.”  

Most of the responses dealt with the amount of time left after “not stressing” out to 

work and investing this time in focusing on studies. Stress is a mental activity that occupies 

mental faculties in such a way that people with stress will be consumed by stress and though 

they may look idle, their minds are busy not allowing them to do anything else.  
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Decrease in worry. Just like stress, worry is another psychological factor that is 

detrimental to productivity. For engineering students, worrying about financial resources 

may be a worrisome situation where they want to focus on their studies to achieve academic 

success but at the same time, they lack or do not have the financial resources to continue 

with their engineering education. How different types of financial support made the 

participating engineering undergraduates academically efficacious by reducing their worry 

can be seen in this participant’s response who wrote, “The financial support helps me focus 

more on my studies. I don't have to worry about how I am paying for school as much.” Just 

like stress, worrying about financial support availability was considered to be detrimental 

to study focus. Commenting about the relationship between the availability of financial 

support resulting in a decrease in worry and ultimately causing study focus to elevate 

several similar comments were made including financial support allowing to: “focus on 

school only and not have to worry about where money will come from”, “the ease of mind 

to focus on course work and not worry about finances”, and “focus on coursework because 

(the participant) did not need to worry as much about paying for school and keeping a 

heavy workload year-round.” 

An interesting response was given by one of the participants who appreciated the 

existence of financial support that enabled them to worry less about arranging financial 

resources.  

“Because of a scholarship, I have been able to worry less about how to pay for 

college and about getting into debt. That being said, it also affects my ability to 

perform because of added stress to keep that scholarship.” 
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As can be noticed in the comment above, though the availability of financial resources may 

help lessen worry but may also cause stress to retain these resources. For example, 

scholarships are a great source of financial support but to hold on to these scholarships, 

students might need to continuously work hard to maintain a certain level of grades which 

may be stressful.  

5.2.1.4.3. Continuing Engineering Education May Not Be Possible Without 

Financial Support. It was learned from the above discussion that the availability of 

financial resources helped the study participants focus more on their academic goals and 

objectives rather than get stressed and worried about different ways they can arrange these 

finances. For some student participants, the situation was even worse. For them, the 

availability of financial resources was a matter of staying in engineering as a student. 

Financial support was their main source to continue their undergraduate engineering 

studies. Some of the participating engineering undergraduates made very short and brief 

statements about the importance of available resources to them, such as: “without financial 

aid, I would likely not be at USU”, “I wouldn't be here if my tuition was not paid (as a 

research assistant)”, “If I didn’t have my academic scholarship, I wouldn’t be able to go to 

college”, and “financial support makes my academics possible” etc. 

 While others provided more detailed responses about how financial support from 

different sources helped them continue their engineering education and how they may not 

be able to continue their engineering education without it. One of the participants who 

received 80% scholarship support made the following statement about how it enabled their 

engineering education.  
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“I receive financial aid through the school.  I won an 80% scholarship meaning my 

tuition is not very much.  I also received some grants and it has been very helpful 

to have. Without financial aid, I would not be able to go to college because I don't 

receive much support from my parents.”  

Another participant whose engineering education depended on financial support from their 

spouse believed that this financial support was responsible for their focus and commitment 

to engineering education wrote the following.  

“At this point, I am not working and we are living on my wife's income. If we did 

not have her income, this would not have been a consideration for me. I have found 

that the academic workload in the college of engineering is such that it would be 

difficult to work much and still be able to focus on schooling at the level I want to.”  

In all, these responses, participants perceived the availability of one or another form 

of financial support to be the sole reason they were able to attend the college of engineering 

at USU. This makes financial support vital and their steady supply utmost necessary to help 

these participants graduate as engineers.  

5.2.1.4.4. Financial Support Comes from Different Sources. As seen in multiple 

responses stated in the above sections, financial support may originate from a variety of 

resources. The most prominent type of financial support came from family. It included 

parents or spouses. Another prominent type of financial support was working as a teacher 

or research assistant at the college of engineering at USU. Scholarships such as alumni 

scholarships and USU scholarships were also among the available financial support 

resource available to the participating engineering undergraduates.    

5.2.1.5. Task Organization – Academic Efficacy. 
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Online survey question 4: How do task organization strategies enable you to complete your 

assigned academic tasks successfully?  

Themes emerging from responses to question 4 informed about different task 

organization strategies used by the study participants to ensure they are academically 

efficacious and completed their tasks timely, successfully, and efficiently. 

Two major task organization strategies under a broader theme “two task 

organization strategies” (Table 18) and based on the thematic analysis of the participant 

open-ended responses were developed that helped efficiently schedule tasks for productive 

completion of them.  

Table 18. 

Resultant theme about the importance of task organization for academic efficacy 

Perceived Factors/Constructs Superordinate Categories from 

Data 

Themes 

Task Organization/Academic 

Efficacy 

Task organization strategies 

• To-do-lists 

• Task prioritization  

Two task organization 

strategies 

These task organization strategies had a variety of benefits including efficient time 

management, successful task completion, achieving a work-personal life balance, and 

prevention from procrastination as a result of them.    

5.2.1.5.1. Two Task Organization Strategies.  
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To-do lists. To-do lists were one of the task organization strategies employed by 

the study participants to ensure academic tasks are timely and efficiently completed. To-

do lists were organized on weekly basis to remind participants about completing tasks. The 

to-do lists helped participants split their assigned tasks to be done one by one. Also, with 

to-do lists, participants were able to track their overall academic progress toward success. 

Such importance of a to-do list was highlighted by one of the study participants in these 

words, “I always make to-do lists at the beginning of every week. This allows me to split 

up the work I need to do more successfully and keep track of all the assignments I have to 

do and when.” As the following participant wrote, to-do lists were also a source of 

workload management.  

“On some weeks when all my teachers are assigning big projects, homework, and 

exams all at once, if I didn't have a list of tasks to complete, I would probably forget 

something. I typically use a weekly planner and prioritize which tasks will have the 

most effect on my grades.” 

If lists of tasks were not made, students might forget what tasks were due and when. 

Engineering education involves multiple types of tasks. As mentioned by the above 

respondents, an engineering undergraduate course might involve projects, homework, and 

exams that might need to be done in a shorter period of time. Therefore, to-do lists may 

help properly manage these various tasks. 

Study participants usually used calendars available on their course canvases to 

organize to-do lists. These calendars help conveniently organize to-do lists and are easily 

accessible remotely through the internet and phones. This convenience was referred to by 
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one of the study participants in the following response who believed calendars kept them 

up to date and on top of their classes.  

“I keep a calendar up to date, and I have a list of “To Do” tasks for the day on my 

phone. It helps me digest what I have to do to stay on top of my classes. I’ve gotten 

through some crazy academic weeks by planning my time out.” 

As stated by another study participant, “I love the canvas calendar and view it daily. 

It helps me see the days ahead so I can plan accordingly. I also use pen and paper to write 

my daily to-do lists”, to-do list made with pen and paper were also utilized in addition to 

electronic online accessible calendars on canvas or Google calendar tool.  

Task prioritizing. Student participants reported prioritizing their tasks so that they 

have a clear idea of what needs to be done first based on their importance and urgency. 

Efficient task prioritization was felt responsible for a feeling of control of the academic 

responsibilities. When participants were able to get the higher priority task done, they felt 

they could efficiently do the academic tasks efficiently as well as the pressure of finishing 

the most important task was over. One of the participants who said, “Completing the tasks 

with the highest priority status helps me to stay on top of things that are most important” 

viewed prioritizing as a source of getting done with the most priority tasks efficiently. 

Referring to task prioritization, another participant said, “It helps me give myself specific 

times to do homework and it also helps me not slack off and procrastinate”. This statement 

signified the important role of task prioritization for better time management and hence 

preventing yourself from procrastination which may cause delaying performing academic 

tasks and even may result in their non-completion.  
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Task prioritization not only helped students get the most important tasks done first 

but also helped them plan time-sensitive tasks even if they were not more important than 

tasks that could be done later. As can be seen in this participant's response: 

“Keeping track of all of my assignments and planning how I will complete those 

helps me to do my assignments on time and prioritize things that are more important 

or more time sensitive. When I organize my upcoming assignments, it helps me 

plan ahead enough to have time to complete everything I need to.” 

Task prioritization helped make the best use of time, time being a luxury most 

engineering undergraduates can afford, and engineering education being a time-demanding 

field. As can be seen in the participant response above, with task prioritization, tasks that 

were important and those which are time sensitive were identified and completed before 

the deadline. With proper task prioritization, efficient time management can be done. 

Another study participant pointed to the scarcity of time in the following response who 

considered doing the most important task first followed by other smaller tasks for increased 

productivity.  

“I feel like this is a little self-explanatory; time is a limited resource and you have 

to know how to apportion your time so you are being the most productive, meaning 

you are making sure that the most important tasks are completed, and then 

afterward working on the smaller tasks.” 

Prioritizing tasks was considered to be an important task organization strategy. It 

was considered important for success as a student as each engineering task needs a specific 

time slot and undivided attention. With time being limited, task organization involves a lot 

of task prioritization so that not only all tasks are completed on time but also proper 

attention is given to them to ensure an enriched learning process. This was explained by 
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one of the participating students in the following response to the open-ended question 

relating to task organization.  

“Task organization has played a key role in my success as an engineering student. 

It allows me to effectively complete all of my work in a limited space of time and 

allows me to give each task the attention it requires for me to learn the most from 

it.”  

Engineering undergraduates may set schedules for them to prioritize and schedule 

tasks but efficient completion of all tasks may not always be guaranteed. As explained by 

the following respondent:  

“I tend to be quite good at following assignment schedules on Canvas for the first 

two or so months of the semester but have great difficulty getting assignments done 

afterward. I tend to set schedules for each week on what needs to get done when, 

but they are rarely followed, ending with either massive workloads near the end of 

the week or some assignments not getting done.”   

Task prioritization needs the commitment to stay on track and follow a long-term plan. As 

seen in the participant response above, even if a task prioritization strategy is adopted but 

not committed to, it could stop work after a while. Academic tasks such as assignments 

may start piling up ultimately resulting in a heavy workload and the non-completion of 

some of the academic tasks.  

The use of to-do lists and task prioritization were not always mutually exclusive. 

For example, one participant responded that “I make a to-do list each week that goes in 

order of the dates that they must be completed. It helps me to prioritize tasks to be done 

throughout the week and do the most important ones first”. To-do lists might be used to 

prioritize tasks based on their importance or due dates. To-do lists were viewed to highlight 
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what tasks are due and when they are due. Then decisions were made on what tasks to 

prioritize over which other (s).  

“Sometimes I just look at the canvas to-do list and just work on whatever is due 

that same day. It is a bad habit but when I am working on big tasks, I will look a 

week ahead to see what will take the most time and sometimes leave low-risk and 

low-grade assignments for last in case there isn't time.” 

In the example above, one of the respondents used a to-do list to look ahead for due tasks 

and decide on doing tasks that had more weight and contributed heavily to the overall 

grade. This was done to properly manage limited available time. 

5.2.1.6. Support Environment - School Connectedness. 

It is important for engineering undergraduates to feel a part of the overall 

community of the engineering college. Indifferent to such feelings may create a 

psychological dissonance and hinder the development of a sense of belonging to the overall 

college environment. Such indifference may prevent students from trying to seek needed 

support to succeed and to persist through a fruitful collegiate experience.  

Thematic analysis of the open-ended question 5 about the support available at the 

college of engineering at USU and its contributions to a feeling of school connectedness 

yielded three themes (Table 19). 

Online survey question 5: How does the support provided within the USU College of 

Engineering contribute to your feelings of connectedness within the college? 
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Table 19. 

Resultant themes about the importance of a support environment for school 

connectedness 

Perceived Factors/Constructs Superordinate Categories from 

Data 

Themes 

Support Environment/ School 

Connectedness 

Sharing common goals 

The feeling of being part of a 

community belonging and being 

welcomed 

Support environment enabled 

by peer interactions 

A sense of community 

helps feel connected to the 

college 

College hires competent 

professors  

Professors are open-minded 

Office hours help feel good 

about the college 

Faculty contribute to the 

feeling of connection to 

the college 

The feeling of being valued as a 

person 
The college values 

students as individuals 

A sense of community in the college of engineering helped participants to feel connected 

to the overall college environment. Participants reported faculty and college contributed to 

the feeling of connectedness to the college of engineering at USU.  

 5.2.1.6.1. A Sense of Community Helps Feel Connected to The College. The 

participants viewed their college to encourage a welcoming environment where they felt 

cared for and safe. An overall system of support existed in the college which helped 

participants feel not left alone when they needed help with their academics. As mentioned 

in a participant’s response, “Working with advisors helps me feel like I'm not alone. I'm 

super grateful for recitation leaders and TAs who've been essential to me learning and 
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understanding material”, an infrastructure supporting the college community consisting of 

advisors, recitation leaders, and teacher assistants is put in place which participants utilized 

to have valuable learning experiences. Another study participant appreciated the help they 

got from the counselors and tutors and said, “I benefit a lot from the help from the 

counselors and from the tutoring help that is offered. It makes me feel like they want me 

to succeed.” How all these personnel helped motivate students to reach out for help was 

put by another study participant like this: “I feel that know there are people I can reach out 

to for help, makes me feel more courage in knowing that if I get stuck, I can turn to others 

for help”.  

Apart from the personalized help available to students that reassured them that the 

college administration is serious about providing the best engineering education 

community to them, there were also other opportunities available that did the same 

function. As highlighted in the following participant response:  

“Even if I don't attend or participate in all of the events, clubs, and activities offered 

by the college of engineering at USU, there is still a constant presence and 

knowledge that there is a community built on enjoyment and learning.” 

Opportunities to interact with peers in the college of engineering made possible by the 

college of engineering were highlighted by the participants to be among the sources of 

feeling connected to the college of engineering. For example, one of the participants wrote, 

“Being part of other clubs and organizations has contributed by helping me feel like I have 

a group of friends or at least trusted acquaintances who can support me when I have 

difficulties in school or otherwise.” Events, clubs, college organizations, and other 

opportunities offered by the college to support a functioning engineering community 
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enriched learning experiences and made them fun and beneficial for the wellbeing of the 

engineering undergraduates.  

About the efforts put in providing a supportive environment to the students to create 

a sense of community, a participant said that “the college of engineering helps build a sense 

of community and a sort of "we're all in this together feeling." Having other student's 

support helps me feel like I am not the only one struggling in classes”. This means that the 

college environment is such that it motivated participants to help and support each other to 

succeed together. The college of engineering also provided the necessary resources to 

encourage teamwork among peers. This was appreciated by one of the study participants 

by writing, “The feelings of connectedness come from the other students. So, I guess just 

providing facilities and technology has the advantage of giving students a place to connect 

and work on classwork together.” 

Another participant made similar comments by saying, “I have made several friends 

via the study areas and tutoring centers. The support from the school brings people together 

that are struggling with similar issues/problems” appreciating different study areas made 

available by the college of engineering.  

5.2.1.6.2. Faculty Contribute to The Feeling of Connection to The College. The 

role of the college of engineering professors was one of the important factors that helped 

participants feel connected to the college. Participants had a feeling that their professors 

are willing to help them succeed. Because these professors are hired by the college of 

engineering, the participants felt obliged to the college and appreciate hiring competent 
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and able faculty. The efforts of faculty ensured participants that the work they do is 

important beyond their classrooms and had bigger implications. For example, one of the 

participants appreciated the role of their professors by providing the following response.  

“I have had multiple professors that really made me feel like they wanted me to 

succeed, and that what we were doing was more/bigger than just schoolwork. 

Having this support encouraged me to pursue difficult things and feel like even in 

those pursuits, I had people who had my back.” 

 It’s not just academic help that participants required from their faculty. They also 

looked at them as their mentors who consider them not just other students but living human 

beings. One of the study participants expressed their feeling about such faculty members 

by saying, “The support provided by the USU College of Engineering that contributes to 

my feelings of connectedness is that the faculty are very open and kind to students.” Similar 

feelings were also depicted in another participant's response who said, “I feel like the office 

hours and other help offered me to connect with my professors. It is one way that they 

show that they care for me and want me to succeed, and that helps me feel more connected.”  

5.2.1.6.3. The College Values Students as Individuals. As seen in the section 

above, participants wanted themselves to be seen as individual human beings and not just 

as part of a larger engineering herd. Study participants did appreciate being given an 

opportunity to enjoy an engineering community but in addition, they also wanted to be 

visible individually. Most of the comments made about the role of the college in enabling 

participants to feel valued as individuals were concise but very meaningful. Participants 

viewed that the support from the college helps them feel: “seen”, “welcome and valuable”, 

and “like a person rather than a number.” College support, “creates a feeling of belonging 
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and makes me (the participant) feel like they're (the college) on my side and just want me 

to succeed and get the most out of the program.” 

 These comments signified the fact that it was important for the participating 

engineering undergraduates to be aware that their college is welcoming to all students and 

attempt to offer a respectful environment that accepts them for who they are and wants 

everyone to succeed.   

5.2.1.7. Engineering Practice Environment - College Gratitude. 

 The overall engineering college environment was perceived to be focused on 

engineering practice by the study participants in our pilot study. They felt thankful for it 

and expressed their gratitude towards it. On further investigation through the open-ended 

survey question 6, two themes emerged emphasizing the importance of an engineering 

practice environment (Table 20).   

Table 20. 

Resultant themes about the importance of an engineering practice environment for 

college gratitude 

Perceived 

Factors/Constructs 

Superordinate Categories 

from Data 

Themes 

Engineering Practice 

Environment/College 

Gratitude 

I will be successful in my 

professional life 

See practical implications of 

theory 

Practice-based engineering 

education increases job 

prospects 

Grateful for the feeling that its 

worthwhile 
Practice-based engineering 

education is worthwhile 
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Quality education of 

engineering education is very 

high 

Online survey question 6: How does an environment focused on engineering practice 

contribute to your feelings of gratitude toward the USU College of Engineering? 

The participants were grateful for a college environment characterized by engineering 

practice that increased their job prospects and made their engineering education 

worthwhile.  

5.2.1.7.1. Practice-based Engineering Education Increases Job Prospects. The 

study participants were grateful for the engineering practice environment because they felt 

it increases their job prospects. The college of engineering at USU seemed to try to instill 

a mindset in the engineering undergraduate which encourage them to realize the 

importance of their engineering education for their future professional appointments as 

working engineers. One of the study participants pointed to it by responding, “The 

engineering-focused environment helps create a mindset in that which I can have fun while 

studying/preparing for a future in the engineering field.” In fact, it was a fun experience to 

live with a mindset where they knew the practical implications of their engineering studies.  

The engineering practice opportunities also were widely appreciated as gatekeepers 

to a practical engineering professional position. As written by one of the participants, 

“focusing on how industry practices will help prepare me for a full-time job in the future. 

This preparedness directly contributes to the gratitude I feel towards the college”, 

participants were grateful because the engineering practice-focused education prepared for 
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full-time careers in the engineering field. Similar gratefulness was expressed by another 

participant by writing the following.  

“I am grateful for an education that prepares me to be an engineer. I want to enter 

the workforce completely prepared. I am grateful for classes that help me prepare 

for the workforce. I am negatively impacted by courses that require me to learn and 

devote a lot of time to something less relevant because that's time I could have used 

learning other things to better prepare myself.” 

Engineering practice experiences provided undergraduate engineering participants 

with an insight into how the engineering industry might look in reality. Feeling in touch 

with the industry before even getting into the industry was an experience greatly 

appreciated by the study participants. As can be noticed in the later comment above, the 

study participants much appreciated those classes where they were able to make 

relationships between the courses and their future careers as engineers. 

 The engineering practice experiences not only prepared the participant for their 

careers but also helped them explore what they actually wanted to opt for as a future career 

in seen in the following response, one of the study participants not only was grateful for 

the preparation achieved for the future career through the hands-on experiences but also 

felt that these experiences allowed them to explore their likes and dislikes which may prove 

vital for future engineering career decision making.  

“I really appreciate the opportunities I have been provided to get hands-on 

experience because it allowed me to figure out what I like and don't like, and it 

helps me feel more prepared to start a full-time job upon graduation.”  

The engineering practice environment was also perceived to instill professional 

skills in engineering undergraduates. As one of the participants wrote, “I suppose it helps 
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me learn how other engineers think and act, which will prepare me to interact with 

engineers in my career field. And therefore, I feel slightly more prepared to enter the job 

field.” Engineering practice experiences helped in “thinking and acting” like engineers 

which may be helpful to interact and communicate with other engineers in the field 

throughout their engineering careers.  

5.2.1.7.2. Practice-based Engineering Education is Worthwhile. Another theme 

emerging from participant responses where they were grateful for a practice-based college 

of engineering environment was that it made their engineering education worthwhile. 

There were several benefits of engineering education resulting from the practice-based 

environment that the undergraduate engineering participants were grateful for. For 

example, one of the study participants said, “I can see how engineering can benefit people 

and the joy that comes from working in the field, even if it's hard.” They felt that being 

exposed to the practical implications of engineering education in engineering careers 

exposed them to the joy that they felt to know about it societal benefits. Similar feelings 

were expressed by another study participant in slightly different works by saying, “A 

focused environment helps me feel like what I am learning can change the world.”  

 Seeing and participating in engineering practice activities reassured participants 

that their college is taking their academics seriously. The following study participants 

expressed their feeling by responding: 

“The environment in the college of engineering makes me feel like the academia 

I'm participating in is taken seriously and is worthwhile. The environment doesn't 

conform to the engineering practice to quite the degree I have expected in the past, 

though the extent to which it does has been sufficient for my studies thus far.” 
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As can be noticed in the above response, the study participants were grateful to the college 

of engineering for instilling a feeling of worthwhileness in them regarding their 

engineering studies through engineering practice focus, they thought there might still be 

room to introduce more practice-based activities.  

A very interesting comment was made by a study participant who was highly non-

traditional and was in a transition to switch careers to engineering through undergraduate 

engineering after being in another professional career for 25 years. Following is a detailed 

response from the study participant.  

“It's what I have been looking for.  Having already spent 25 years as a professional, 

it's refreshing to be around people who are enthusiastic and hopeful about what they 

are doing.  There is such a focus in the corporate world now on efficiency and 

customer satisfaction that professionals are no longer valued as individuals, only 

for what they can bring to the bottom line.  And when they've been burned out, 

there is an attitude that there are plenty of others out there just waiting for an 

opportunity to replace them.  I am seeking a second career in engineering because 

I want to enjoy my job again and feel good about what I'm doing for the rest of my 

professional life.  Being in an environment focused on engineering practice is 

helping to reaffirm this is right for me.”  

The highly non-traditional study participants felt that the practice-based 

engineering environment was a source of energy and motivation for them and other 

engineering undergraduates around them. The fact that engineering practice opportunities 

made the theory connected to the needs of the “customers” who play a decisive role in 

professionals keeping their jobs made it worthwhile for the participant to have decided to 

get back to academia to get an engineering degree.  
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5.2.1.8. Task Orientation - College Gratitude. 

Online survey question 6: How does an environment focused on engineering practice 

contribute to your feelings of gratitude toward the USU College of Engineering? 

One theme (Table 21) emerged about how the practice-focused environment contributed 

to the task-orientedness of undergraduate engineering participants in open-ended responses 

to question 6. 

Table 21 

Resultant theme about the importance of task orientation for college gratitude 

Perceived 

Factors/Constructs 

Superordinate Categories 

from Data 

Themes 

Task Orientation/College 

Gratitude 

Practical experiences make you 

feel among professionals 

Identification with an 

engineering identity 

Practice-focused 

experiences help you feel 

that you belong to the 

engineering community 

 One of the reasons for college gratitude identified through the pilot study was the 

objective nature of engineering as a field. This objective nature of engineering enabled an 

environment where students were more task-oriented (i.e., focus on performing academic 

tasks efficiently to achieve goals). Participants gave more importance to the mutual 

academic benefits of their relations with their peers which helped in completing tasks rather 

than creating social bonds.  

5.2.1.8.1. Practice-focused Experiences Help You Feel That You Belong to the 

Engineering Community. An environment enriched with engineering practice 
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opportunities seemed necessary to engineering undergraduates because it was a course of 

feeling connected to an engineering community and identifying yourself as an engineer. It 

allowed the participants to “make you feel among professionals and intellectuals.” And 

being among like-minded people like one participant mentioned “I'm learning engineering. 

I'm surrounded by like-minded individuals.” Like-minded people who were focused on the 

objective applications of the theory they were studying. The practice-focused engineering 

education environment “helps to have an environment where everyone is passionate about 

engineering despite the difficulty.” 

 The practice-focused environment in the college of engineering at USU was a 

source to connect to people despite them being different from the study participant in many 

ways. As one of the participants mentioned, “Being in specific engineering classes, I am 

able to relate to those around me, which allows me to feel connected and appreciated when 

I have questions or concerns.” The practice-focused environment and a sense of 

engineering community was important to find solutions to engineering problems. It even 

went beyond as stated by one of the study participants who wrote, “It is nice that even 

though all of us come from different backgrounds, various countries, religions, and cultural 

backgrounds, we can all unite around engineering there are many people who think 

similarly to me.” The practice-focused environment may even have helped get participants 

beyond their personal cultural identities and identify with an engineering identity at a 

college of engineering as mentioned by a study participant in the following. 

5.2.1.9. Other Factors Contributing to Engineering Undergraduates’ 

Wellbeing.  



121 

 

Online survey question 7: Please describe any other factors that contribute to your 

wellbeing within the College of Engineering at USU. 

To capture other factors apart from the ones inquired in the previous six specific 

questions, a general question 7 about their MHW was also presented to engineering 

undergraduate participants 

The overall responses to this question were about scattered topics. For example, 

some study participants appreciated the availability of the latest lab equipment while others 

considered tutoring and advising to be important for their MHW.  

Table 22 

Resultant themes for other factors contributing to engineering Undergraduate MHW 

Perceived Factors/Constructs Superordinate Categories from 

Data 

Themes 

Other factors contributing to 

engineering undergraduate 

MHW 

Cheap food - 25 cent 

Doughnuts 

Availability of free food 

It’s the little things 

Nice engineering building 

Availability of study areas 

Organized buildings increase 

human interactions 

The structure of the 

engineering buildings is 

student/academics friendly 

Apparently, two noticeable themes (Table 22) explained in the following emerged 

needing detailed reporting. Things like cheap or free food and the well-organized structure 

of the engineering buildings were reported to be among the sources of MHW by the study 

participants.  
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5.2.1.9.1. It’s the little things. The availability of free or cheap food at the college 

of engineering was appreciated by some of the study participants. Study participants who 

commented on the availability of free or cheap food made concise but very meaningful 

statements. Mostly, the comments below were about the 25-cent doughnuts made available 

by the student advising office on the third floor of the engineering building. Some 

participants provided very short and simple responses by writing, “free food’, and “the 25-

cent doughnuts”. While others went beyond and wrote, “The doughnuts on the third floor 

are a lifesaver”, and “the cheap doughnuts are always an uplifting factor.” 

Apparently, as one study participant wrote, “Something that I love about the USU 

college of engineering is they do little things for us like put doughnuts out for 25 cents or 

putting a movie on in the foyer”, it is the little thing that could make a big difference when 

it comes to the MHW of engineering undergraduates. 

Keeping in mind that food insecurity is an issue that has both physical and 

psychological ramifications for humans, the fact that engineering undergraduates value the 

availability of free or cheap food becomes very important demanding attention from the 

institutions of higher education. At USU, to correspond to such demands and to address 

the food insecurity of students, there is an established food pantry at The Student Nutrition 

Access Center (SNAC) providing free groceries, produce, and other food items to students 

once a week.  

5.2.1.9.2. The Structure of The Engineering Buildings is Student/Academics 

Friendly. The engineering buildings' structures were appreciated for how they contributed 
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to the MHW of the study participants. There were two main ways these buildings were 

helpful to provide a healthy environment according to the study participants. Firstly, these 

buildings were structured in such a way that they proved to provide opportunities for 

students to interact with each other. One study participant wrote, “One factor is the vibe at 

the engineering building. It is very peaceful but also friendly and I enjoy how everybody 

interacts with each other” highlighting the joy that comes from how students interact with 

each other in the engineering building.  

 Secondly, the spaces available in the engineering buildings help provide safe and 

peaceful places to study for undergraduate engineering students and enhance their 

academic experiences and overall pleasant feelings. The study room sponsored by J-U-B 

Engineers, Inc., a local civil engineering firm was specifically mentioned by one study 

participant who wrote, “The new JUB study room helps us to have a calm, focused place 

to study. It’s important to have clean, nice places to study and feel good.” 

So, the structure of the buildings is important not only to support an engineering 

community by encouraging student interaction but also to provide spaces for students to 

complete their academic tasks successfully.  

5.3. Summary of the Findings   

In summary, participant responses to seven open-ended questions were 

thematically analyzed. Six of the seven questions related to the seven factors 

conceptualized through the pilot study contributed to the SWB of undergraduate 

engineering participants through its four domains i.e., academic satisfaction, school 
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connectedness, academic efficacy, and college gratitude. The seventh question inquired 

about any other factors contributing to the SWB of the study participants.  

This was a concurrent mixed methods study research designs which are used to 

collect both quantitative and qualitative data at the same point in time and then be analyzed 

for comprehensive interpretations (Creswell & Clark, 2017). Because the data collection is 

concurrent, one type of data might not necessarily inform on the other type of data 

collected.  Therefore, to address this gap, efforts were made to bring the findings of both 

the quantitative and qualitative data under an overarching framework for comprehensive 

results and findings. The overarching framework was the SWB covitality framework 

characterizing of fours constructs (i.e., academic satisfaction, school connectedness, 

academic efficacy, and college gratitude. The CSSWQ, used to collect qualitative data for 

the concurrent mixed methods study is also derived from this same framework. This 

framework was used to develop four questions for the pilot study. Each question 

corresponded to one of the four constructs. Further, seven open-ended questions were 

developed based on the pilot study for the follow up concurrent mixed methods study. So, 

though the two data (quantitative and qualitative) were collected concurrently, both data 

are founded in the same overarching framework and help understand the same constructs 

forming SWB of engineering undergraduates.  

The participating engineering undergraduates reported that the faculty was 

accommodative and flexible when their social or academic support was needed. The faculty 

was always found willing to support the professional development of their students. Study 

participants showed their satisfaction with their academic experiences as such experiences 
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were based on real-work practical examples and provided them with a sense of 

accomplishment.  

Learning experiences also helped participants feel connected to the college of 

engineering as they helped participants interact with their peers to achieve a common goal 

of academic success. A functioning and quality support environment present at the college 

of engineering also contributed to the feelings of connectedness to the college as it 

produced a sense of community and valuableness among the engineering undergraduates.   

Available financial support through parents, scholarships, college, and other 

resources contributed to academic efficacy as they afforded participants save more time to 

focus on their studies without exerting out-of-proportion stress and worry. For some study 

participants, continuing engineering education without financial support might even have 

been impossible. Academic efficacy also increased because of task organizational 

strategies i.e., task prioritizing and to-do lists adopted by the engineering undergraduate 

participants.  

Study participants were grateful for the practice-based environment available at 

their college of engineering at USU as a focus on the practical implications of the theory 

in engineering education supported the future job prospect of engineering participants in 

the engineering industry. Such an environment was perceived to make engineering 

education worthwhile. Gratitude towards the college of engineering also came from the 

task-orientedness flourished by the practice-based environment that created a sense of 
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engineering community in the college of engineering and among the undergraduate 

engineering participants.  

Reflecting on any other factors that might be contributing to the MHW of 

engineering undergraduates, the study participants seemed intrigued by the availability of 

free or cheap food adding to food security. Especially, the 25-cent doughnuts available in 

the college of engineering. The structure of the engineering buildings supporting the 

engineering community development and providing an abundance of spaces to work on 

academic tasks was also appreciated by engineering undergraduates as a supporting factor 

to their MHW.  

Figure 18 depicts a more precise and concise summary of the qualitative findings 

through a tree metaphor. According to general metaphor theory, Metaphors can help in 

making the unfamiliar more familiar, and this can be further explained by the idea that they 

establish cognitive connections between the objects by highlighting their shared properties 

(Lakoff & Johnson, 2003). These connections may serve as a foundation for further 

learning to occur. Arias-Bolzmann (2007) who used a metaphor that compares the key 

functions of marketing to a picture of a tree and its environment found it to facilitate an 

understanding of marketing concepts and their interrelationships. According to Arias-

Bolzmann (2007), the tree metaphor method is in line with learning theory and has the 

potential to be adapted for use in other disciplines.  

 

 



127 

 

Figure 18.  

Tree metaphor to summarize the qualitative findings 

Utilizing the tree metaphor, as shown in Figure 18, the SWB of engineering 

undergraduates is represented as a tree. The conceptualized factors through the pilot study 
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represent the roots and the branches of the tree. The domains in which these factors are 

active are provided under each through the roots and branches of the tree.  

There are seven conceptualized factors, six of which are presented by the branches while 

one (faculty support) is presented by the roots of the tree. The seventh branch represents 

other factors which correspond to the seventh open-ended question investigating other 

factors actively contributing to the SWB of engineering undergraduates. 

The leaves represent the themes emerging from the qualitative analysis of the open-

ended questions corresponding to the conceptualized factors. The leaves (or themes) are 

then surrounded by their respective superordinate categories leading to the themes. The 

functions of leaves are essential as they act as solar plates to gather energy from sunlight 

for the tree. The blue color of the superordinate categories represents water which is an 

essential part of the natural growth of a tree.  

Faculty support is represented by the roots of the tree because this was the most 

important factor conceptualized to be active in all four domains of the SWB of engineering 

undergraduates. Such as the roots are to a tree. The three themes that emerged from the 

qualitative data analysis of the corresponding open-ended are also presented as the sub-

roots of the faculty support.   
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CHAPTER 6: DISCUSSION 

6.1. Overview 

This work reports on research related to the mental health and wellbeing (MHW) 

of undergraduate engineering students from a positive psychological perspective. A new 

to engineering education research, but otherwise well-known concept of positive 

psychology called subjective wellbeing (SWB) was used to inquire how the participating 

undergraduate engineering students evaluated their personal, social, and educational 

experiences in the college of engineering at USU. Four domains of SWB (i.e., academic 

satisfaction, academic efficacy, school connectedness, and college gratitude) were first 

explored in an interview-based exploratory pilot study (Asghar et al., 2022b) and then 

further investigated through a mixed methods study. For clear understanding, this 

discussion section is divided into three main sections followed by sub-sections. First, the 

perceptions of undergraduate engineering participants about the contributors to their SWB 

in the college of engineering at USU are discussed. Second, the implications of this 

research work for undergraduate engineering education research and practice are presented. 

Lastly, recommendations to systematically support the MHW of undergraduate 

engineering participants are discussed.  

6.2. Perceptions of Undergraduate Engineering Students about Their SWB 

The four domains of SWB explored through the pilot study revealed seven factors 

(i.e., faculty support, learning experiences, support environment, financial support, task 

organization, engineering practice opportunities, and task orientation) perceived by 

engineering undergraduates to support their SWB (see Figure 2). The following mixed 
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methods study investigated the status of the overall and domain-specific SWB through the 

college students' subjective wellbeing questionnaire (CSSWQ) and looked further into how 

the revealed seven factors contributed to SWB. There exist high levels of overall SWB 

averaging 5.78 and high levels of domain-specific SWB with academic satisfaction, school 

connectedness, academic efficacy, and college gratitude averaging 5.6, 5.4, 5.8, and 6.3 

respectively out of a possible seven score as revealed by responses to the CSSWQ. A 

contributing factor to the high SWB among participants may be due to self-selection bias. 

Self-selection bias occurs when participants have the choice to participate in the study or 

not and may produce biased data that are not well representative of the target population 

(Oslen, 2008). Students who participated in the study were likely to be those who had 

positive collegiate experiences. Struggling students might not want to speak out and might 

have opted not to participate in the study. No significant differences existed based on the 

demographics of the study participants. In the following discussion, the seven perceived 

factors and how they contribute to SWB are discussed in light of outside literature.  

6.2.1. Faculty Support as the Most Important Contributor to SWB  

Faculty support was the most dominant factor perceived to contribute to SWB 

through all its four domains. Faculty support is important because they are the ones who 

are the first to offer any MHW support to students when they need it (Niehaus et al., 2020) 

with the quality of the relationship between the faculty and their students being very 

important (Riva et al., 2020). The importance of such support is verified by multiple 

previous studies (e.g., Niehaus, et al., 2020; Riva et al., 2020; Sontag-Padilla et al., 2018). 

During uncertain times like during COVID, when a transition from traditional means of 
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education was made towards online education, faculty support became one of the most 

important factors as such support reduced the stress of students and helped them better 

cope with such uncertain situations (Minichiello et al., 2022).   

Emphasizing the positive role of faculty, Hult (1980) suggested they recognize 

“The teacher recognizes the student as a student, as one who has certain needs and 

expectations that a pedagogical service is to be delivered and has rights that protect and 

guarantee that these expectations are fulfilled” (p. 321). We learned from the findings of 

this study that the faculty is living up to the expectations of their students by being 

accommodative and flexible understanding of students’ unforeseen circumstances and 

being flexible with deadlines, and offering out-of-class help through office hours. 

According to Hills and Peacock (2022), implementing flexible deadlines may be used to 

positively influence students’ learning experiences. Also, Guerrero and Rod (2013) called 

for more office hours as they are significantly positively correlated to student academic 

performance. In case of non-availability of opportunities for face-to-face interactions with 

students during office hours on campus, Lents and Cifuentes (2010) proposed online office 

hours well before the emergence of COVID-19 which could be useful during emergencies 

such as COVID-19. 

Faculty willingness to support the success of their students by facilitating hands-on 

learning opportunities and offering guidance toward the future professional careers of their 

students was also identified as a source of MHW by the study participants. The integration 

of hands-on practice into teaching engineering concepts has been identified as an important 

pedagogical aspect of engineering education by Carlson and Sullivan (1999). Engineering 
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education aims to instill practical problems solving skills in students to be able to become 

a productive part of society after their graduation. Professional engineers are expected to 

be equipped with design skills to play engineering theory to practice. This may not be 

possible if the engineering faculty do not help their students see and experience the 

practical implications of engineering theory. It is imperative to train engineering faculty to 

be able to construct practical examples while delivering theory.  

Faculty plays an important role in students’ career readiness (Flinkman & Wilson, 

2020). Engineering students ultimately want to go into engineering professions after they 

graduate. According to Brent and Felder (2003), during their engineering education, 

students may not be too clear about what professional paths they can choose or even start 

looking for. It is obvious that engineering students spend most of their time in the college 

of engineering in their classrooms in the presence of their faculty. The faculty has a strong 

influence on the behaviors of their students including the career choices they make. Faculty 

play an active role in preparing their student for their careers by proving guides, advisors, 

and mentors and connecting them to important resources (Brosnan, 2020).  

Undergraduate engineering students usually have to study in classes with a large 

number in attendance. Large class sizes may offer an impersonal experience for students 

(Grunwald, et al., 2015), which seems true in the case of undergraduate engineering 

education as well. This study found that one of the reasons faculty interactions supported 

the MHW of the study participants was that they felt the faculty tried to offer personalized 

attention to them. For example, some of the study participants mentioned their faculty 

knowing their names while others appreciated the faculty’s interest in attending to their 
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personalized educational and social needs and making exceptions to meet such needs. The 

faculty was cognizant that individual students might need to attend to their personal issues 

and allowed them assignment submission extensions. Remembering students' names may 

be a challenging task but is a valuable tool for class management and can be achieved with 

name tags. The importance of recognizing the understanding that students are unique 

individual selves by teachers is emphasized by Hult (1980) for quality student-teacher 

interactions.  

6.2.2. Learning Experiences Contribute to Academic satisfaction And School 

Connectedness 

Learning experiences at the college of engineering at USU supported the academic 

satisfaction and feelings of school connectedness of the participant engineering 

undergraduates. In the other literature, I also noticed complementing trends that support 

the importance of student learning experiences. For example, Stanton and colleagues 

suggested an enhancement of the learning experiences in an academic environment to 

positively contribute to the MHW of the involved students (Stanton et al., 2016).  

 Learning experiences proved to be a source of academic satisfaction and hence 

contributed to student MHW because they included course-related real-world examples 

and offered a sense of accomplishment and achievement to the undergraduate engineering 

study participants. Course attributes such as “if the course connects them (students) and 

helps to explore the real-world situations” have been revealed to influence students’ 

satisfaction with the learning process by Afrin and colleagues (2020). Employing real-

world examples in engineering education makes learning experiences more interesting and 
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could prove a foundation stone for future business ideas and novel research (Fertalj et al., 

2013).  

The need for a sense of achievement by students is supported by an abundance of 

outside research. A sense of achievement has been placed among integral components of 

happiness by Koyasu (2010) alongside “synthesizing a sense of competence and a vital 

sense of life.” A sense of achievement through the learning processes is not only important 

for students (Zalaquett, 2006) but also for their teachers (Seifert et al., 2022). The element 

of a learning experience that helps students in the “achievement of initial expectations 

about the course” influences student satisfaction (Afrin et al., 2020).  

Learning experiences have been reported to influence school connectedness as an 

aspect of students’ MHW by contributing to the overall health-promoting measures in 

educational settings (Rowe & Steward, 2011). Participants in the present study had similar 

perceptions about their learning experiences at the college of engineering at USU. Learning 

practices experienced during peer interactions helped students feel connected to the overall 

college environment as such interactions and learning together with peers were perceived 

to flourish a feeling that though engineering education was tough, they were not alone in it 

and could work with their peers to solve challenging academic tasks. Peer interactions are 

important to produce a sense of belonging and inclusion in engineering education 

departments (Jensen & Cross, 2021).   

Student interactions in undergraduate engineering have been attributed to 

producing a collaborative culture characterized by effective teamwork (Murray, 1999). 
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Murray (1999) calls for formalized efforts to promote peer interactions in engineering 

education which they proved to result in student satisfaction and may adequately improve 

academic outcomes. Collaborative learning among peers increases academic efficacy and 

results in improved course grades (Stump et al., 2011). 

6.2.3. Presence of An Active Support Environment is Important for a Feeling of School 

connectedness 

The support environment at the college of engineering at USU was perceived to be 

important for the feeling of school connectedness. Outside literature also indicates that 

students’ MHW could be improved if an institutional environment facilitating interactions 

between students and their peers, administration, and faculty exists (Baik et al., 2019). In 

this study, the support environment in the college of engineering at USU was perceived as 

important because it produced a sense of community within the college and acknowledged 

students to be individual human beings by corresponding to their individual needs in 

addition to the needs of all. The role of the faculty, as was also discussed in detail earlier, 

was the major perceived factor contributing to the flourishing of the support environment 

encouraging participants’ feeling of connectedness to the college.  

Research indicated that the sense of community is an important aspect of the 

collegiate experience. The sense of community has been suggested to be a significant factor 

contributing towards student persistence and degree completion (Harris, 2006). A sense of 

community is important for the social integration of students in an educational setting. 

Social integration has been reported to contribute towards the persistence of students 

beyond their first year of college education (Nora et al., 2005). Student departure from their 
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education in higher education during their first year is a concern shared by many education 

institutions throughout the nation (Jacob & Archie, 2008). The aim of engineering and 

other institutions is to provide an environment so that the students would decide to stay and 

complete their education. Striving to create a sense of community among the students may 

be one of how colleges in general and engineering colleges, in particular, may be a helpful 

vehicle to address dropout rates. 

For college students, if they have a feeling of belonging in their educational 

institutions, they may have more trust in their educational institutions and hence may be 

able to take advantage of the available facilities present to help them succeed. In case they 

do not feel belonged to the overall educational environment, they may not be able to take 

full advantage of the support system to its fullest. A sense of community also comes in 

handy in this regard as it positively affects the sense of belonging in college students 

ensuring their academic adjustment in addition to their persistence in their respective 

education programs (Strayhorn, 2018).  

As we saw in the case of the faculty support where the study participants felt their 

faculty to be caring of them as individuals, the participants were of the view that the college 

of engineering at USU overall had a support system that has been successful in providing 

attention to their individualized needs. Individualized support becomes vital in case 

students suffer from MHW problems where the educational institutions must intervene 

with plans to provide needed MHW support (Bambara & Kern, 2021). USU has an active 

Counseling and Psychological Services center available around the clock to help students 

who might need MHW support. Individualized attention is also required when students 
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come in contact with staff members other than the faculty in their college of engineering 

at USU. Interaction with the staff may be required to discuss the course, finance, or any 

other education-related issues. Based on the perception of the study participants, the staff 

in the college of engineering at USU is doing a great job in this regard.    

6.2.4. Financial Support is Vital to Achieving Academic Efficacy 

 When students had some type of financial support through family or through 

scholarships (either from USU or outside) they were able to afford more time for their 

studies because they did not have to work to financially support themselves. Financial 

support was perceived to be an important contributor to academic efficacy in addition to 

the capability of efficiently organizing tasks by the study participants. The socioeconomic 

status of students has been suggested to positively correlate to academic success (Siri, 

2005). Also, students who receive need-based financial support when compared to those 

who do not receive such support are reported to have higher levels of academic success 

(Carlson, 2006). Financial support had several positive implications for the MHW of the 

participating engineering undergraduates. Working to earn money in either part or full-

time ways requires time and dedication. Students in engineering education encounter a 

shortage of time because their studies are tough and require dedication and time 

commitment. Studies have indicated that the pursuit of employment for financial gains may 

have negative implications for academic goal achievement during undergraduate education 

(Brint & Cantwell, 2010; Nonis et al., 2006). The proportion of students who seek part or 

full-time employment to survive the financial burdens of their studies is at an increase 

which would leave them with only limited time to complete their academic work (Nonis & 
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Hudson, 2006). This complements the finding of this study because our participants viewed 

financial support as a time saver to commit more to their studies and successfully complete 

their academic tasks.   

Financial security was vital to the MHW of the study participants who thought that 

in the absence of such support, they may have increased levels of worry and stress. Outside 

research also supports this finding. The detrimental effects of financial insecurity on the 

MHW of students have been verified by outside studies as well (McCloud & Bann, 2019). 

For example, according to Jones et al. (2018), financial stress contributes to MHW 

problems in university students. Study participants who had some form of financial security 

during their undergraduate engineering felt less worried about achieving their academic 

goals. Usually, the negative meanings attached to university life is dominated by financial 

worries from the start of it as students see news about the adverse situation of student loans 

(Beard et al., 2007). 

Stress is among the most common fallout of financial hardship in university 

students (Aherne, 2001; Robotham & Julian, 2006), as was suggested by the findings of 

this study. Because of workload, engineering undergraduates may not have enough energy 

to even exert financial pressure due to the non-existence of financial support. This may put 

them under immense psychological pressure and may cause them to distract from their 

studies. Stress caused by financial burdens has been identified as a reason for students to 

work less toward achieving their academic goals and hence perform poorly academically 

(Joo et al., 2009). Usually, the cost of higher education (including engineering education) 

is much higher. Students may engage in employment and remain at their jobs for longer 
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hours. Such situations negatively impact their academic performance. Doris and colleagues 

(2015) suggest that working longer hours during studies significantly lowers grades. 

Therefore, it is safe to say that students with adequate financial support enjoy a state of 

financial security and may not have to suffer from financial stress and hence dedicate more 

to their studies. (McCloud & Bann, 2019). 

This study showed that financial assistance was crucial for some students as they 

believed that without it, they may not be able to continue their studies. Getting admitted to 

engineering colleges may not be as challenging at first as an initial investment in it may 

not be as high as compared to its recurring expenses. Yet, for some students from low 

socio-economic statuses, finances may pose a barrier to even getting enrolled (Diaz-Strong, 

et al., 2011; Melville, 2014). Students who may come from difficult financial situations 

may rely on continuous financial support afterward to attain academic success (Harding, 

2011). Financial assistance does not only remove barriers encountered during student 

enrollment but also helps students to persist with their academics after their enrollment 

(Pascarella &Terenzini, 2005). The reduction in dropout risks due to financial aid available 

to students has also been reported by Chen (2008).  

6.2.5. Task Organization Helps Achieve Academic Efficacy 

Academic efficacy, in the form of possession of the personality traits of high self-

organization, better time management, and, hence, efficient task planning, has been 

associated with self-control and better coping with life stressors (Savva et al., 2017). 

Engineering undergraduate study is tough requiring efficient time management to reach 

academic success from term to term and semester to semester till graduation. In order to 
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organize academic tasks, designating a time and pacing themselves to meet task deadlines 

is an important aspect of the personality of a successful student (Xu, 2013). When task 

organization was further investigated, it was revealed that primarily three main strategies, 

i.e., task prioritization, to-do lists, and utilizing to-do-list for task prioritization were used 

to organize academic tasks for their successful completion.  

Study participants reported having used task prioritization to efficiently and 

successfully complete their academic tasks like class assignments and homework. Doing 

important tasks first followed by less important tasks was the main idea of task 

prioritization. Sometimes though, less important tasks but urgent ones might have been 

considered more important and prioritized for their timely completion. Stephen R. Covey 

in his best-seller book, “The 7 Habits of Highly Effective People” emphasizes a similar 

strategy to complete urgent tasks and not end up in a situation where no time is left to do 

them (Covey, 2020).  

Task prioritization has been associated with getting high-quality end results. 

According to Bartlett and colleagues (2021), providing full attention to your tasks and 

properly prioritizing tasks lead to gaining control over time and hence ensuring the 

achieving of high-quality end results. When prioritizing tasks for quality end results, 

pursuing difficult goals prior to easier ones helps self-regulate (Delose et al., 2015). Goal 

prioritization has also been illustrated to help students achieve academic self-regulation 

(Kim et al., 2023). An academic self-regulation is a form of learning which allows learners 

to systematically utilize their behaviors, cognitions, and emotions to achieve their academic 

learning goals (Zimmerman, 1994).  
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Calendars were the most frequent tools used to prioritize tasks. According to Covey 

and colleagues (1995), “planning a weekly calendar to address goals and maintain balance 

provides a disciplined structure for keeping first things first.” To-do-list, in electronic and 

paper-pencil forms, was also used to plan prioritizing tasks.  

A to-do list, reported to have been utilized by the study participants for efficient 

task organization is considered a valuable strategy to manage tasks and resources by busy 

professionals according to Bellotti and colleagues (2004). Such a strategy is considered 

important for students as it can play a vital role in positively influencing their academic 

performance (Kaushar, 2013). To-do lists can increase productivity as these lists provide a 

clear overview of which task needs to be completed and when. These lists being a source 

of time management (Kaushar, 2013) can enable students to properly manage their time to 

find a study-life balance which is important for a better MHW (Badri 2019). Also, as was 

reported by our study participants, to-do lists can be utilized to prioritize tasks based on 

their urgency and/or importance. In undergraduate engineering, students are so busy and 

caught up in their academic activities that it may not be uncommon to simply forget to 

attend to some tasks.  Tasks organized with to-do lists help with keeping a memory of these 

tasks as well (Haraty et al., 2012).  

As reported by outside research (Leshed & Sengers, 2015) for other population 

samples, engineering undergraduates participating in this study used calendars to plan their 

activities, primarily on weekly basis to log their academic tasks to increase their academic 

task completion productivity. In addition to calendars, other tools like emails and web 



142 

 

browsers are also used to develop to-do lists (Haraty et al., 2012). Web browsers were used 

by this study participants to set to-do lists on their Canvas and Google-based calendars.  

6.2.6. Students Feel Grateful for Hands-On Engineering Practice Opportunities and a 

Task-Oriented Environment 

Engineering is a demanding field of study and practice involving developing a 

practical solution to real-world problems. In this study, students expressed their 

gratefulness for the availability of practical hands-on opportunities at the college of 

engineering at USU. Such findings are complemented by other research showing that such 

experiences have also been reported to receive an astonishingly positive response from 

engineering students and have been deemed as an “integral part of engineering curriculum 

reform” in the past (Aglan & Ali, 1996). Engineering students desire more practical hands-

on opportunities (Alpay et al., 2008).  

Practice-based experiences were reported by undergraduate engineering study 

participants to increase job prospects and make engineering education worthwhile. Study 

participants were grateful to have access to work on research projects with their professors 

in their engineering labs. They also expressed gratitude for internship opportunities they 

get regular information about in their weekly college emails. Internships and research are 

among high-impact educational practices which promote student engagement, and active 

and deep learning, and have positive implications for students’ retention and academic 

success (Kuh, 2008). Hands-on experiences such as internships (Jawabri, 2017; Newman, 

2020) and undergraduate research (Newman, 2020) are reported to increase job prospects 

as they provide insight into the functioning of the industry beforehand. Employers may 
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prefer to hire people who already have some idea of how to correspond to their expected 

job description compared to those people who have no such understanding and exposure.  

Engineers are expected to develop solutions that solve real-world problems of other 

human beings. Therefore, engineering students may be expected to be more human-

centered and socially active during their engineering studies. This study found to the 

contrary as the students reported being more inclined towards and grateful for the objective 

nature of the college of engineering at USU where everyone was more focused on 

completing their tasks in their interactions than the social aspects of these interactions. This 

may be due to the nature of engineering education curricula which may not be suitable to 

support a human-centered philosophy as of yet (Bairaktarova & Pilotte, 2020).  

6.2.7. Free/Cheap Food and Food Security 

Students were grateful for the availability of free or cheap food in the college of 

engineering at USU. Free food is provided to students at other universities e.g., California 

State University as well as an effort to relieve stress (Crunch time at California State 

University, n.d.). Food insecurity may cause behavioral changes in university students, 

negatively affecting their coping strategies and academic success with detrimental 

implications for their MHW (Hagedorn et al., 2018). Therefore, ensuring food security 

among students by offering cheap or free food is important. Other research has indicated 

that MHW is a mediating factor between food security and student success in terms of GPA 

(Haskett et al., 2021). 
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6.3. Implications for Future Undergraduate Engineering Education Research and 

Practice 

The present research provides an in-depth insight into the MHW of undergraduate 

engineering students through an exploratory pilot study followed by a detailed mixed 

methods study. Two broader implications of this research are discussed in the following 

section.  

6.3.1. Happiness and Wellbeing Course Development  

This research identifies several ways to support the MHW of undergraduate 

engineering students. From the qualitative analysis of the data during the overall research 

implementing these findings in the form of a happiness and wellbeing course may prove 

helpful to equip engineering undergraduates to correspond to the mentally challenging 

engineering education field and successfully progress through it. The goals and objectives 

of such a course are discussed in the following with the need for further research 

emphasized at the end.  

6.3.1.1. Course Goals. The seven-factor analytical framework (see Figure 2) 

resulting from our exploratory pilot study (Asghar et al., 2022b) guided the setting up of 

the following 6 learning goals for the proposed happiness and wellbeing course. The goals 

correspond to the themes emerging from the thematic data analysis of the qualitative data 

from undergraduate engineering student interviews.  

1) Foster faculty-student relations beyond the typical. 

2) Flourish dependent and interdependent learning skills in students. 

3) Support students’ efforts to access available financial resources. 
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4) Guide students to efficiently manage their assigned academic tasks. 

5) Enable students to be healthy and contribute to an overall positive college 

environment. 

6) Support student needs by equipping them with information retrieval skills. 

These course goals can be achieved by achieving their corresponding objectives 

resulting from the thematic data analysis of the qualitative data gathered through open-

ended questions from undergraduate engineering students during the mixed methods study. 

As explained earlier, the open-ended questions were developed corresponding to the seven-

factor analytical framework (see Figure 2).  

6.3.1.2. Learning Objectives and Their Expected Outcomes. In the following, 

we state the objectives corresponding to each goal and explain how these objectives help 

achieve these goals. Keywords/verbs (italicized) as suggested by Krathwohl’s Taxonomy 

of Affective Domains (Krathwohl et al., 1969; Wahid, 2021) guide our 

objectives/outcomes to demonstrate they can enact an affective learning behavior.  

Goal 1: Foster faculty-student relations beyond the typical. 

Objective 1: Explain to students why an effective relationship with their faculty 

members is important for their personal, academic, and professional growth.  

Outcomes: Students are able to identify the need to interact more effectively with 

their faculty and revise engagement with them.  
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Objective 2: Encourage students to reach out to their faculty during classes and in 

office hours to discuss any persistent issues seek guidance, and identify solutions.  

Outcomes: Students are able to initiate interaction with their faculty and engage 

more with them in class. Students will be able to join their faculty during their office 

hours to be able to solve problems in hand based on their guidance.  

Goal 2: Flourish dependent and interdependent learning skills in students. 

Objective 1: Facilitate students to work on their own and be able to adhere to an 

open mind to work in diverse teams.    

Outcomes: Students can solve problems on their own and are able to appreciate 

working in teams and solving problems.   

Goal 3: Support students’ efforts to access available financial resources. 

Objective 1: Assist students to identify internal and external financial resources and 

assistance.  

Outcomes: Students can identify internal and external financial resources including 

paid teaching assistantships, scholarships, paid internships, paid undergraduate 

research opportunities, etc.  

Objective 2: Motivate and prepare students to apply for available financial 

resources and assistance.  
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Outcomes: Students display a willingness to apply to their identified financial 

resources and assistance.  

Goal 4: Guide students to efficiently manage their assigned academic tasks. 

Objective 2: Inform students about different task management strategies they can 

use to enhance their learning.  

Outcomes: Students can identify task prioritization, scheduling, and time 

management strategies for better task performance.   

Goal 5: Enable students to be healthy and contribute to an overall positive college 

environment. 

Objective 1: Flourish a sense of community in students by describing the need for 

an overall positive college environment.  

Outcomes: Students value and appreciate being a part of an engineering community 

and willing to participate in collegiate events.  

Objective 2: Assure and reassure students that resources are available to help them 

live a healthy life, both physically and mentally, characterized by academic success.  

Outcomes: Students join student clubs. Students are able to identify and locate 

different education institutional facilities e.g., tutoring centers, physical fitness 

centers, and mental and physical health and wellbeing facilities.   
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Goal 6: Support student needs by equipping them with information retrieval skills.  

Objective 1: Help students to learn retrieve and manage information to prepare 

them to deal effectively with their mental health and wellbeing, and personal and 

academic problem-solving issues.  

Outcomes: Students are aware of online search strategies to perform information 

searches to serve academic, professional, and personal needs. Students can ask to 

acquire information by emailing college and university faculty and staff members. 

The above goals and objectives/outcomes, when implemented through a first-year 

engineering course may have the capacity to improve the MHW of students by equipping 

them with the skills and strategies to thrive and flourish through their undergraduate 

engineering course and succeed. More related research and practice over time will suggest 

further refinements in the course for better outcomes. 

6.3.2. Development of an Engineering Undergraduate-Specific MHW Questionnaire 

College Student Subjective Wellbeing Questionnaire (CSSWQ) was used to assess 

the SWB of the participating undergraduate engineering students in the mixed methods 

study following the pilot study. Though this survey did provide us with a general quantified 

overview of the status of the SWB status of the study participants, the qualitative studies 

during the research provided a more in-depth and specific overview of the SWB of the 

same populations. As an implication of this research for future research and practice, an 

undergraduate engineering student’s specific wellbeing scale called Engineering 

Undergraduate Subjective Wellbeing Questionnaire (EUSWQ) is proposed. Expected 
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items of such a scale are presented in Table 13 in the following. Emerging themes from the 

responses to the open-ended questions in the mixed methods study provided a clearer idea 

of how the seven factors, conceptualized through the pilot study (Asghar et al., 2022b) 

related to the overall SWB of undergraduate engineering students. As shown in Table 13, 

five survey items, corresponding to each of the seven factors were developed. The items 

are representing the themes/subthemes from the findings of study 2. EUSWQ will be a 

Likert scale with scores from 1 to 7. There are three negative and three positive response 

items with a middle neutral point.   

Table 13. 

Proposed Items for Engineering Undergraduate Subjective Wellbeing Questionnaire 

(EUSWQ) 

Faculty Support        

My professors are flexible with deadlines 1 2 3 4 5 6 7 

My professors are accessible when I need their help 1 2 3 4 5 6 7 

My professors give guidance to support my future professional 

life 

1 2 3 4 5 6 7 

My professors provide practical real-life examples to support 

theory 

1 2 3 4 5 6 7 

My professors provide engineering hands-on opportunities  1 2 3 4 5 6 7 

My professors respect me for who I am 1 2 3 4 5 6 7 

Learning Experiences        
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I get a sense of accomplishment through my learning 

experiences offered by my college of engineering 

1 2 3 4 5 6 7 

The courses offered by my college of engineering make me a 

better problem solver 

1 2 3 4 5 6 7 

The engineering hands-on opportunities offered by my college 

of engineering are designed so that students can work on them 

in teams  

1 2 3 4 5 6 7 

I feel safe reaching out to my peers in the college of 

engineering to achieve academic success 

1 2 3 4 5 6 7 

The college of engineering provides opportunities for students 

to work together 

1 2 3 4 5 6 7 

Financial Support        

I have abundant financial resources to continue my 

engineering education 

1 2 3 4 5 6 7 

I know about part-time job opportunities at the college of 

engineering 

1 2 3 4 5 6 7 

My family helps me with my finances to support my 

engineering education 

1 2 3 4 5 6 7 

I know about job opportunities to work as a lab assistant in 

engineering labs 

1 2 3 4 5 6 7 

My financial security provides me with more time to focus on 

my engineering studies 

1 2 3 4 5 6 7 
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Task Organization        

I know about many strategies to organize my engineering 

education tasks 

1 2 3 4 5 6 7 

I keep a strict schedule to complete my engineering education 

tasks 

1 2 3 4 5 6 7 

I can effectively manage time to complete my engineering 

education tasks 

1 2 3 4 5 6 7 

I get my engineering education tasks done on time         

I divide my engineering education tasks into smaller chunks to 

do them more effectively 

1 2 3 4 5 6 7 

Support Environment        

The overall environment of the college of engineering is 

supportive 

1 2 3 4 5 6 7 

I feel that I belong to my college of engineering 1 2 3 4 5 6 7 

There are support systems available in my college of 

engineering to help with my academics 

1 2 3 4 5 6 7 

There are support systems available in my college of 

engineering to help me with my mental health and wellbeing  

1 2 3 4 5 6 7 

The college of engineering provides opportunities to interact 

with my peers (i.e., events, and clubs)  

1 2 3 4 5 6 7 

Engineering Practice Opportunities        
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The practical hands-on experiences offered by my college of 

engineering will help me in my professional career 

1 2 3 4 5 6 7 

I am grateful for the quality of education offered by my 

college of engineering 

1 2 3 4 5 6 7 

The practical hands-on experiences offered by my college of 

engineering increase my job prospects 

1 2 3 4 5 6 7 

I can see the practical implications of the theoretical concepts 

taught to me in the college of engineering 

1 2 3 4 5 6 7 

Available practical experiences offered by my college of 

engineering help me connect with my peers 

1 2 3 4 5 6 7 

Task Orientation        

My peers in the college of engineering are focused on 

completing their tasks 

1 2 3 4 5 6 7 

The objective nature of engineering education helps me 

succeed academically 

1 2 3 4 5 6 7 

Available Engineering practice experiences help me identify 

as an engineer 

1 2 3 4 5 6 7 

I mostly focus on achieving academic goals when I work in 

teams  

1 2 3 4 5 6 7 

I like the objectivity of engineering  1 2 3 4 5 6 7 

1=Strongly Disagree, 2=Disagree, 3=Slightly Disagree, 4=Neutral, 5=Slightly Agree, 6=Agree, 7=Strongly 

Agree 
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The list of items is not final. Future research may direct to add/remove or amend items. My 

future work aims to further refine and psychometrically validate the EUSWQ.   

6.3.2.1. Psychometrics of EUSWQ and Future Work. Future work can validate 

the EUSWQ after presenting it to a larger number of the undergraduate engineering student 

population. Two types of psychometric validation analysis can be aimed at. As part of the 

structural validity of the EUSWQ, exploratory and confirmatory factor analysis (CFA) 

should be conducted to verify if relations between the observed variables in the study and 

their latent constructs exist (Stevens, 2012). To investigate the convergent validity, of the 

overall scale and its subscales, the Satisfaction with Life Scale (SLS) (Diener et al., 1985), 

the Beck Anxiety Inventory (BAI) (Beck et al., 1988), and the Beck Depression Inventory 

(BDI) (Robinson & Kelley, 1996) might be used.  

EUSWQ, when fully developed and validated through future research, is expected 

to be helpful in research work aiming at investigating the status of subjective wellbeing 

(SWB) of undergraduate engineering students. It will inform about the validity of both 

human and technical structures put in place aiming at increasing the MHW and academic 

success of undergraduate engineering students. 

6.4. Recommendations to Improve Engineering Undergraduate Experience to 

Positively Contribute to Their MHW 

6.4.1. Need for Improvement in First-Year Students’ Experiences 

To positively influence students’ MHW in undergraduate engineering, the student 

participants suggested their institution take steps when students were in their first year. 

They thought that exposing students to hands-on experience, while they were in their first 
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year, was important for them to engage with their course content. More steps need to be 

taken to do so. If students were informed more effectively about what engineering major 

career choices they could make in the coming years while they were in the first year of 

their studies, they will be able to make better career decisions. For example, one of the 

study participants said the following: 

“During the introductory classes, inform students about different types of 

engineering fields so students can decide which discipline they want to go to.” 

Some participants were also of the view that undergraduate engineering study is 

too much to be completed in four years. They expected their institution to work on 

extending the duration of an engineering undergraduate engineering degree to five years 

and allow students to plan it properly while they are in their first year.  

6.4.2. Need for Awareness of the MHW of Students 

Study participants expected their institutions and faculty to be more cognizant of 

the MHW of their students. They perceived engineering undergraduate studies to be tough 

and stressful with many students suffering from mental health problems. For example, a 

study participant wrote, “A lot of students are stressed a lot of the time, so any kinds of like 

opportunities, they have to help students remember to be mindful. Mental and emotional 

support is needed. Reminding students to drink water during the class could be really 

helpful.”  

Simple steps taken by the institution to help remind students to be mindful could 

prove vital to positively influence the MHW of engineering undergraduates. For example, 
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as stated by the study participant above, reminding students in the class to take it easy and 

just have a glass of water may have far going positive implications.  

6.4.3. Need for Improving Hands-On Experiences of Students 

Hands-on experiences were considered to be an important part of college life. They 

were perceived to contribute to better MHW as they provided students to see the practical 

real-world applications of their courses. Students wanted improvement in the laboratory 

like providing more state-of-the-art laboratory equipment. Within laboratory sessions, 

students perceived interactions with instructors to be instrumental to their success but 

sometimes hard to do. For example, one of the participants wrote, “There need to be more 

opportunities in labs to interact more with instructors. This may not be possible currently 

because of the large number of students.” 

Due to a large number of students in laboratory classes, students perceived they had 

difficulty interacting with their instructors which they perceived to be detrimental to their 

overall MHW as it posed a threat to their effective learning.  

6.4.4. Getting Out More Information to Students  

Study participants expected their institution to be more communicative with them. 

They expected the institution to more actively provide students with information about 

dealing with MHW issues, engaging in more hands-on experiences, and their courses for 

better academic and personal outcomes. Dissemination of course-related information 

appeared to be most important to the students. One (senior year, female student) participant 

expressed her feeling as below: 
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“I would say to help have more of a positive experience is like giving out more 

information think about classes (like when you sign up for classes like what's being 

provided and Like information about the classes). I guess for me like I had to take 

an extra semester because I wasn't ever told that a class that used to be offered every 

semester was going to change to every other semester.” 

Students may not be aware of how and where to get course-relevant information. If 

such information is not accessed timely, it may have devastating effects on their academic 

career. For example, the above student had to take an extra semester just because some 

very basic course information was not delivered to them when it was needed the most. 

6.4.5. MHW of Highly Non-Traditional Engineering Undergraduates 

Highly non-traditional engineering undergraduate participants (students with four 

or more non-traditionality characteristics) had a considerably low mean overall SWB score 

(M = 5.0/7) compared to the mean scores (M = 5.7) of traditional. Outside research 

complements these findings by suggesting highly non-traditional students to have higher 

stress compared to their traditional counterparts (Babb et al., 2022). Non-traditional 

students are also reported to be more resilient (Stephanie et al., 2021) which may be a 

reason for them to possess a positive attitude about their collegiate experiences (Ballantyne 

et al., 2009). Targeted future research is required to fully understand the factors 

contributing to the MHW and resilience of non-traditional students.   

6.5. Conclusions 

The condition of MHW of students in higher education is not satisfactory. Most of 

the research in general and in engineering education contexts in particular focuses on 

investigating mental health problems with less emphasis on positive contributors to 

mental health. In this dissertation study, I aimed at filling this gap by investigating 
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contributors to the SWB or the “good” that is happening in the student lives of 

engineering undergraduates. Based on positive psychology, this was a two-phase study 

where a pilot study was conducted followed by a concurrent mixed methods study.  

During the pilot study, eight engineering undergraduates were interviewed to 

gather data about the perceptions of their SWB based on four constructs: academic 

satisfaction, academic efficacy, school connectedness, and college gratitude. Thematic 

analysis of the data revealed seven factors (faculty support, learning experiences, 

financial support, task organization, support environment, engineering practice 

opportunities, and task orientation) perceived by the study participants to contribute to 

their SWB. These perceived factors helped form open-ended questions for the following 

mixed methods study which used the College Student Subjective Wellbeing 

Questionnaire (CSSWQ) as a tool to gather quantitative data.   

Thematic analysis of the qualitative data gathered from the respondents during the 

mixed methods data collected revealed several perceived contributors to their SWB. 

Interestingly, little things like free food or cheap 25-cent Doughnuts were contributing to 

the participants’ SWB. Among other contributors, the support participants received from 

faculty by being flexible, willing to contribute to their student’s academic and 

professional development, and providing their students' personalized attention was the 

most important contributor to the SWB of the study participants.  

The relatedness of course material to the real world and the feeling of 

accomplishment through learning processes made contributions to the positive learning 
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experiences of the study participants as they were a source of academic satisfaction. 

Shared learning experiences among peers and the availability of a functioning support 

system in the college of engineering also helped improve participants’ feeling of school 

connectedness. The college of engineering took serious steps to make the courses more 

related to real-work scenarios through an engineering practice-based environment 

consisting of opportunities like working in well-equipped labs, research, and internships, 

etc. Participants were grateful for the engineering practice-based environment as it made 

engineering education worthwhile and increased their future job prospects.  

Financial support contributed positively to the SWB of study participants because 

it helped them afford more time to focus on their studies to achieve academic efficacy 

and hence decreased their stress and worry conditions. In the view of many of the study 

participants, continuing engineering education may not have been possible without one or 

another form of financial support.  

This dissertation study proposes the creation of a dedicated well-being course 

tailored for first-year engineering undergraduates. Additionally, it suggests the 

development of a Mental Health and Well-being (MHW) questionnaire designed 

specifically for engineering students, with the expectation of further research to refine it. 

The objectives and objectives of the suggested course are detailed in a presentation at the 

2023 American Society of Engineering Education (ASEE) conference (Asghar et al., 

2023a). The conference also featured the introduction of items for the MHW 

questionnaire aimed at undergraduate engineering students (Asghar et al., 2023b). I am 

committed to continuing this work into the future and encourage fellow engineering 



159 

 

education researchers to explore and comprehend the mental health and well-being of 

engineering undergraduates, with the goal of enhancing it.  
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APPENDICES 

Appendix A 

College student subjective wellbeing questionnaire (CSSWQ) items and their 

corresponding pilot study interview questions in four domains 

Constructs and items  Qualitative questions  

 

Academic satisfaction  

 

I have had a great academic experience at 

the college of engineering. 

 

I am happy with how I’ve done in my 

classes.  

 

I am satisfied with my academic 

achievements since coming to the college 

of engineering. 

 

I am pleased with how my college 

education is going so far. 

 

 

 

 

 

Can you please describe your level of 

satisfaction with your overall academic 

experience and coursework progression in 

College of Engineering at USU? 

 

 

Academic efficacy  

I am a hard worker in my classes.  

 

I am a diligent student.  

 

I am an organized and effective student.  

 

I study well for my classes.  

 

 

 

 

How do you describe yourself in terms of 

carrying out academic tasks? 

 

School connectedness  

 

I feel like a real part of the engineering 

college.  

  

People at this school are friendly to me.  

 

 

 

 

 

Overall, do you think the College of 

Engineering at USU environment allows 

you to be who you are without being 

judged? Why or why not? 
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I can really be myself at this school.  

 

Other students here like me the way I am.  

 

 

 

 

College gratitude  

 

 I am so thankful that I’m getting a college 

education.  

 

I am grateful to the professors and other 

students who have helped me in class. 

 

I feel thankful for the opportunity to learn 

so many new things. 

 

I am grateful for the people who have 

helped me succeed in college. 

 

 

 

 

 

 

 

In what ways are you appreciative of the 

support and opportunities you receive 

within the College of Engineering at 

USU?  
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Appendix B 

IRB letter of approval for pilot study interviews

 



193 

 

Appendix C 

Email sent to professors to make a Canvas announcement for pilot study interviews 

Dear Professor (NAME), 

Hello! I hope you are doing well.  

 

We are reaching out to you because you have been teaching undergraduate engineering 

courses in the College of Engineering at USU. We are currently conducting a research 

titled: “Subjective wellbeing among undergraduate engineering students” under the 

supervision of Dr. Angela Minichiello at engineering education department. The purpose 

of this study is to investigate the status of subjective wellbeing of undergraduate 

engineering students by interviewing these students at USU College of Engineering. You 

are requested to post the text from the attached word document with this email to your 

course canvas announcements where you teach an undergraduate engineering course to 

help us recruit students for an approximate 30 minutes interview. Please post the text as it 

is to avoid any coercion and to fulfil IRB requirements. The study is approved by IRB 

under Protocol # 12390.  

 

Best Regards, 
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Appendix D 

Canvas announcement to request participation in the screening survey before pilot 

study interviews 

Dear engineering undergraduate student, 

Hello! I hope you are doing well. I am Muhammed Asghar, a PhD student and Graduate Research 

Assistant in the Engineering Education Department at Utah State University 

(https://engineering.usu.edu/eed/people/graduate-students).  

I would like to request your participation in an interview for our research titled: “Subjective 

wellbeing among undergraduate engineering students.”  The purpose of this study is to investigate 

the status of subjective wellbeing of undergraduate engineering students by interviewing these 

students and faculty members who have been teaching undergraduate engineering courses at USU 

College of Engineering. 

I am reaching out to you because you are enrolled in an undergraduate course in the College of 

Engineering at USU for the Fall 2021 or Spring 2022 semesters. Your insight regarding your 

wellbeing while being an undergraduate student at USU will be very valuable for our research 

study.   

If you choose to participate, please click the link below to go to the survey Web site (or copy and 

paste the link into your Internet browser) to provide your demographic information which will be 

used to come up with a purposive participant sample for our research study.  

Survey link: https://usu.co1.qualtrics.com/jfe/form/SV_5BcbML3rCfyCIT4 

If you are selected to be among the students who will be interviewed, you will receive a $25 

Amazon Gift Card as a token of appreciation. The research interview will last for approximately 

30 minutes.  

Your participation in the interviews is completely voluntary and all of your responses will be kept 

confidential. No personally identifiable information will be associated with your responses to any 

reports of these data. The USU Institutional Review Board (IRB) has approved this survey (IRB 

Protocol # 12390).  

Who can you talk to if you have questions? 

If you have questions about this study or the information in this form, please contact Dr. Angela 

Minichiello by email at angie.minichiello@usu.edu or contact Muhammad Asghar by email at 

m.asghar@usu.edu or by phone at 4355572203. If you have questions about your rights as a 

research participant, or would like to report a concern or complaint about this study, please 

contact the Utah State University Institutional Review Board at (435) 797-1821, or e-mail 

irb@usu.edu.  

https://engineering.usu.edu/eed/people/graduate-students
https://usu.co1.qualtrics.com/jfe/form/SV_5BcbML3rCfyCIT4
mailto:angie.minichiello@usu.edu
mailto:m.asghar@usu.edu
mailto:irb@usu.edu
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Thank you for your consideration of this opportunity to help improve the wellbeing of 

engineering students!  
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Appendix E 

Flyer to recruit students for screening survey before pilot study interviews 

Subjective Wellbeing of  

Undergraduate Engineering Students 

Dear Undergraduate Students of College of Engineering, 

Hello! I hope you are doing well. I am Muhammed Asghar, a Ph.D. student and Graduate 

Research Assistant in the Engineering Education Department at Utah State University 

(https://engineering.usu.edu/eed/people/graduate-students).  

I would like to request your participation in an interview (approximately 30 minutes) for 

our research titled: “Subjective wellbeing among undergraduate engineering students.”  

The purpose of this study is to investigate the status of subjective wellbeing of 

undergraduate engineering students by interviewing these students at USU College of 

Engineering. All students who are at least 18 years or old and are registered in either of 

the Fall 2021 or Spring 2022 undergraduate engineering courses are eligible to participate 

in this research study.  

If you are selected to be among the students who will be interviewed, you will receive a 

$25 Amazon Gift Card as a token of appreciation.  

 

  

 

 

 

 

 

  

Who can you talk to if you have questions? 

Please contact Dr. Angela Minichiello by email at angie.minichiello@usu.edu or contact 

Muhammad Asghar by email at m.asghar@usu.edu or by phone at 4355572203 if you have any 

questions about this study (IRB Protocol # 12390). 

Please follow this link: 

https://usu.co1.qualtrics.com/jfe/form/SV_5BcbML3rCfyCIT4 

Or 

Scan the QR Code to fill out a quick demographic survey to be 

considered for the research interview. Thank you! 

 

https://engineering.usu.edu/eed/people/graduate-students
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Appendix F 

Screening survey before pilot study interviews 

Demographics Survey 

“Subjective Wellbeing among undergraduate engineering students” 

INTRODUCTION 

This survey is designed to acquire your demographic information. This information will 

be used to come up with a purposive participant sample for the upcoming research 

interviews.  

Your major or intended major as of today (Check one):  

 Computer Engineering    

 Computer Science    

 Electrical Engineering    

 Bioengineering   

 

 

Mechanical Engineering 

Civil Engineering 

  

 Environmental Engineering  

Undecided 

Other_____________ 

  

 

 What is your gender?  

       Male  

       Female 

       Other 

       Prefer not to say 

Ethnicity (Please choose all that apply) 

         Asian 

Black or African American 

Hispanic or Latinx 

Native American or Alaska Native 

Native Hawaiian or Other Pacific Islander 

White 

More than one race 

Other 

As of today, I am a: (Choose one) 



198 

 

 First-year Student  Fourth-year Student 

 Second-year Student  Fifth-year Student and above 

 Third-year Student   

How old are you? 

 Under 18 

 18 - 19 

 20 - 21 

 22 - 24 

 25 - 29 

 30 - 39 

 40 - 49 

 50 – 64 

 65+ 

Did one or more of your parents complete a degree from a 4-year college or university? 

Yes 

No 

Did you enroll in college within 12 months of graduating from high school or earning 

high school equivalent certification? 

Yes 

No 

What is the highest academic credential you have earned thus far? 

 None 

 High – school diploma 

 GED 

 Vocational / technical associate 

degree 

 Bachelor’s degree 

 Master’s / doctoral / 

professional degree 

Are you a single parent? 

 Yes 

 No 
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Have you received or are you currently eligible for financial assistance? 

 Yes 

 No 

 I don’t know 

Do you have dependents other than a spouse? 

Yes 

No 

What is your current enrollment status? 

 Full-time 

 Part-time 

Are you employed full time working 35 hours or more per week? 

 Yes  

 No 

Please provide your email bellow so you can be contacted to set an interview time/date. 

You will receive a $25 Amazon gift card for participating in the interview if selected. 

 

Email address: ________________________________ 
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Appendix G 

Pilot Study Interview protocol 

SEMI-STRUCTURED INTERVIEW PROTOCOL 

Pre-Interview  

• Contact participant to remind them of the interview time, and share the link to 

zoom conference (online meeting).  

• Make sure audio recording is working. 

• Print out interview notes template and interview protocol.  

• Join the video conference (online meeting) at least 10 minutes prior to scheduled 

time to set up interview space.  

At the Time of Interview  

This semi-structured interview is aimed at gathering qualitative data related to our 

research study, “subjective wellbeing of undergraduate engineering students.” The 

interview is conducted on Zoom online application and is audio recorded. Following 

protocol will be followed to ensure smooth conduction.  

1. Timing 

Zoom meeting room will open at the agreed time.  

The interview will last for about 30 minutes.   

2. Roles of researcher 

Researcher will act as the interviewer.  

3. Conducting the interview 

Reminder#1: Zoom Audio Recording is ON 

Reminder#2: Notes are taken during the interview process  

Sequence of events: 

Introduction and Informed Consent 

• Introduction of the researcher  

• Confirm consent form receipt 
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• Brief introduction about the project. The purpose of this study is to 

investigate the status of subjective wellbeing of undergraduate engineering 

students by interviewing these students and faculty members who have 

been teaching undergraduate engineering courses at USU College of 

Engineering.  

• Reminder: Information from this interview is confidential but not 

anonymous. Please do not share information shared within the interview 

outside of this meeting. No names will be used while analyzing, 

presenting, publishing data from this interview recording.  

Discussion 

• Participants are encouraged to express their opinions openly and respond 

to other participants as well.  

• Researcher starts discussion with first interview question from the list 

provided at the end of this document.  

• Researcher will take notes start time and end time of discussion and keep 

the discussion within time. 

• Researcher may ask follow-up questions as necessary. 

• After each question, the researcher summarizes what has been discussed. 

• After the summary, researcher asks participants if they have more 

comments. 

Reminder#3: Allow appropriate time for each question so that the interview is 

conducted in a timely fashion 

Closing the interview 

• Participants are asked if they have any other items of discussion or 

questions/concerns about the study. 

• Participants are reminded that data from this interview will be qualitatively 

analyzed and published. 

• All participants are thanked for their participation. 

Semi-structure interview Questions 

Questions from undergraduate engineering students 

1. Can you please describe your level of satisfaction with your overall academic 

experience and coursework progression in College of Engineering at USU? 

2. How do you describe yourself in terms of carrying out academic tasks? 
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3. Overall, do you think the College of Engineering at USU environment allows you 

to be who you are without being judged? Why or why not? 

4. In what ways are you appreciative of the support and opportunities you receive 

within the College of Engineering at USU?  

NOTE: Responses to the above questions may lead to follow up questions necessary to 

understand participants’ experiences completely and may provide valuable insights into 

the issue under study. Follow up questions may be asked as they emerge during the course 

of interview. However, all the questions will only be related to the topic under investigation 

with no privacy information. Also the interviewees will have a choice to skip any questions 

they don’t want to answer at any stage of the interview 
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Appendix H 

IRB approved informed consent for pilot study interviews 
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Appendix I 

Constructs, superordinate categories, themes, and their corresponding 

conceptualized factors 

Conceptualized Constructs Superordinate Categories from Data Themes/Factors 

Academic Satisfaction 

Satisfied because of the professor's 

willingness to help and support 

students 

Satisfied because the professors are 

competent in their subjects 

Faculty is academic 

competence and willing to 

help students is 

satisfactory/Faculty Support 

Satisfaction due to learning 

experiences 

Satisfaction with “weed-out” courses 

as they are necessary for efficient 

learning 

Satisfied with hands-on experiences 

tailored to courses 

Satisfied with the structure of the 

curriculum as courses build upon 

each other  

Satisfied with opportunities 

available for efficient 

learning/Learning 

Experiences 

Academic Efficacy 

 

Supported by professors to 

understand and complete academic 

tasks 

Professor’s availability within the 

class and office hours to discuss 

course material and academic tasks 

Faculty support efficient 

completion of academic 

tasks/Faculty Support  

Financial support helped focus 

efficiently completing academic 

tasks 

Types of financial support: 

• Scholarships 

• Financial support from home 

• Part-time jobs at the college 

of engineering 

Financial support ensures 

focus on 

academics/Financial Support 

Scheduling academic tasks 

Planning for each task 

 

Properly understanding and doing 

academic tasks while dividing them 

into manageable chunks 

Doing assignments in advance of 

deadlines 

Acting as organized students 

Proper organization of tasks 

enables their efficient 

completion/Task 

Organization 
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School Connectedness 

Professors contribute highly to 

maintaining a positive  

the environment at the college of 

engineering 

Professors provide equal 

opportunities to all 

Faculty efforts contribute to 

positive attitude towards 

college/Faculty Support 

Students help each other learn course 

material 

Students collaborate to conduct 

academic tasks like assignments and 

exam preparation 

Available learning 

opportunities help positively 

relate to the 

college/Learning 

Experiences 

You can be who you are 

Students are friendly to their peers 

Professors provide equal opportunity 

to all their students 

Non-judgmental college overall 

environment 

No gender-based judgment 

College staff facilitate students when 

they need help 

The college environment is 

non-judgmental and 

supportive/Support 

Environment 

College Gratitude 

Appreciative of professors making 

themselves available in person and 

via emails 

Professors do their best to enable 

their students to succeed 

Grateful for faculty 

contributions to student 

success/Faculty Support 

Hand-on experiences are available to 

tailor theory and practice (e.g., labs) 

Undergraduate research opportunities 

available 

Awareness and participation in 

internships facilitated by the college 

of engineering (through clubs) 

Awareness and participation in 

student clubs 

Abundant hand-on 

experiences available to 

tailor theory to 

practice/Engineering 

Practice Opportunities 

Grateful for the objective nature of 

engineering as a discipline in the 

college of engineering with minimal 

judgment based on personal bias 

Grateful for the goal-focused 

mentality of my peers 

Peers have an objective 

mindset supporting focus on 

academic goals/Task 

Orientation 
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Appendix J 

IRB approval for the mixed-methods study 
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Appendix K 

Dear Professor (NAME), 

Hello! I hope you are doing well.  

 

We are reaching out to you because you have been teaching undergraduate engineering 

courses in the College of Engineering at USU. We are currently conducting a research 

titled: “Subjective wellbeing among undergraduate engineering students” under the 

supervision of Dr. Angela Minichiello at engineering education department. The purpose 

of this study is to investigate the condition of subjective wellbeing of undergraduate 

engineering students by requesting them to fill out an online survey. They will be entered 

in a drawing to win one of the four $50 Visa Cash Cards if they complete the survey in its 

entirety. You are requested to post the text from the attached word document with this 

email to your course CANVAS announcements where you teach an undergraduate 

engineering course. Please post the text as it is to avoid any coercion and to fulfil IRB 

requirements. The study is approved by IRB under Protocol 12687.  

Please do not hesitate to ask for any further information.  

Best Regards, 
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Appendix L 

Email to be sent to the engineering advising office to include an announcement 

about the mixed-methods study in the weekly college newsletter 

Dear (NAME), 

Hello! I hope you are doing well.  

 

We are currently conducting a research titled: “Subjective wellbeing among 

undergraduate engineering students” under the supervision of Dr. Angela Minichiello at 

engineering education department. The purpose of this study is to investigate the 

condition of subjective wellbeing of undergraduate engineering students by requesting 

them to fill out an online survey. You are requested to post the text from the attached 

word document with this email to the weekly college of engineering newsletter to help us 

reach out to undergraduate engineering students at the College of Engineering at USU. 

Please post the text as it is to avoid any coercion and to fulfil IRB requirements. The 

study is approved by IRB under Protocol 12687.  

Please do not hesitate to ask for any further information.  

Best Regards, 
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Appendix M 

Canvas announcement by professors and announcement by the advising office in 

weekly college newsletter about mixed methods study 

Dear engineering undergraduate student, 

Hello! I hope you are doing well. I am Muhammed Asghar, a PhD student and Graduate 

Research Assistant in the Engineering Education Department at Utah State University 

(https://engineering.usu.edu/eed/people/graduate-students).  

I would like to request your participation in an online survey for our research titled: 

“Subjective wellbeing among undergraduate engineering students.” The purpose of this 

study is to investigate the condition of subjective wellbeing of undergraduate students in 

the College of Engineering at USU. I am reaching out to you because your insight 

regarding your wellbeing while being an undergraduate student at USU will be very 

valuable for our research study. 

You will be entered in a drawing to win one of the four $50 Visa Cash Cards if you 

complete the survey in its entirety by clicking the following link. The drawing will be 

conducted within one week of the completion of the spring semester 2022.   

Survey link: https://usu.co1.qualtrics.com/jfe/form/SV_e9XhRh0jltrbPka 

The research survey will take approximately 30 minutes to complete. 

Your participation in the survey is completely voluntary and all of your responses will be 

kept confidential. No personally identifiable information will be associated with your 

responses to any reports of these data. The USU Institutional Review Board (IRB) has 

approved this survey (IRB Protocol 12687).  

Who can you talk to if you have questions? 

If you have questions about this study or the information in this form, please contact Dr. 

Angela Minichiello by email at angie.minichiello@usu.edu or contact Muhammad 

Asghar by email at m.asghar@usu.edu or by phone at 4355572203. If you have questions 

about your rights as a research participant, or would like to report a concern or complaint 

about this study, please contact the Utah State University Institutional Review Board at 

(435) 797-1821, or e-mail irb@usu.edu.  

Thank you for your consideration of this opportunity to help improve the wellbeing of 

engineering students! 

Best Regards, 

https://engineering.usu.edu/eed/people/graduate-students
https://usu.co1.qualtrics.com/jfe/form/SV_e9XhRh0jltrbPka
mailto:angie.minichiello@usu.edu
mailto:m.asghar@usu.edu
mailto:irb@usu.edu


211 

 

Appendix I 

Complete mixed-methods study survey 

Subjective Wellbeing of Undergraduate Engineering Student: 

Mixed-Methods Study 

You will be entered in a drawing to win one of the four $50 Visa Cash Cards if you 

complete the survey in its entirety.  

What is your current or intended major? (Check one): 

Computer Engineering 

Electrical Engineering 

Bioengineering 

Mechanical Engineering 

Civil Engineering 

Environmental Engineering 

Undecided 

Others (Textbox) 

 

 What is your gender?  

Female 

Male 

Transgender 

Gender Non-Conforming 

Not Listed (Textbox to list) 

Prefer not to answer 

 

Ethnicity (Please choose all that apply)        

Asian 

Black or African American 

Hispanic or Latinx 

Native American or Alaska Native 

Native Hawaiian or Other Pacific Islander 

White 

More than one race 

Other 

As of today, I am a: (Choose one) 

First-year student 
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Second-year student 

Third-year student 

Fourth-year student 

Fifth-year student and above 

 

How old are you? 

  

 18 - 19 

 20 - 21 

 22 - 24 

 25 - 29 

 30 - 39 

 40 - 49 

 50 – 64 

 65+ 

Did one or more of your parents complete a degree from a 4-year college or university? 

  Yes 

  No 

Did you enroll in college within 12 months of graduating from high school or earning 

high school equivalent certification? 

  Yes 

  No 

What is the highest academic credential you have earned thus far? 

 None 

 High – school diploma 

 GED 

 Vocational / technical associate 

degree 

 Bachelor’s degree 

 Master’s / doctoral / 

professional degree 

Are you a single parent? 
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 Yes 

 No 

Have you received or are you currently eligible for financial assistance? 

 Yes 

 No 

 I don’t know 

Do you have dependents other than a spouse? 

Yes 

No 

What is your current enrollment status? 

 Full-time 

 Part-time 

Are you employed full time working 35 hours or more per week? 

 Yes  

 No 

 

College Student Subjective Wellbeing Questionnaire 

Here are some questions about your experience in the College of Engineering at USU. 

Read each sentence and choose the one response that best describes how you felt in the 

past month.  

  Strongly 

Disagree 

Disagree Slightly 

Disagree 

Neutral Slightly Agree Agree Strongly 

Agree 

1 I have had a great 

Academic experience at this 

college of engineering. 

1 2 3 4 5 6 7 

2 I am a hard worker in my 

classes. 

1 2 3 4 5 6 7 

3 I feel like a real part of this 

college of engineering. 

1 2 3 4 5 6 7 

4 I am so thankful that I’m 

getting a college education. 

1 2 3 4 5 6 7 

5 I am happy with how I’ve 

done in my classes. 

1 2 3 4 5 6 7 



214 

 

6 I am a diligent student. 1 2 3 4 5 6 7 

7 People at this college of 

engineering are friendly to me. 

1 2 3 4 5 6 7 

8 I am grateful to the professors 

and other students who have 

helped me in class. 

1 2 3 4 5 6 7 

9 I am satisfied with my 

academic achievements since 

coming to this college of 

engineering. 

1 2 3 4 5 6 7 

10 I am an organized and 

effective student. 

1 2 3 4 5 6 7 

11 I can really be myself at this 

college of engineering. 

1 2 3 4 5 6 7 

12 I feel thankful for the 

opportunity to learn so many 

new things. 

1 2 3 4 5 6 7 

13 I am pleased with how my 

college education is going so 

far. 

1 2 3 4 5 6 7 

14 I study well for my classes. 1 2 3 4 5 6 7 

15 Other students here like me 

the way I am. 

1 2 3 4 5 6 7 

16 I am grateful for the people 

who have helped me succeed 

in this college of engineering. 

1 2 3 4 5 6 7 

Open-Ended Questions 

Would you be willing to respond to additional open-ended questions related to your 

experiences in the USU College of Engineering? You will only be entered in a drawing to 

win one of the four $50 Visa Cash Cards if you complete the survey in its entirety.  

Yes (Continue) 

No (End the Survey)  

Question 1 

In what ways do USU College of Engineering faculty contribute to your wellbeing? 

Question 2  

How do the learning experiences provided within the USU College of Engineering 

contribute to your academic satisfaction and/or feelings of connectedness within the 

college? 
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Question 3  

How does financial support from different sources enable you to complete your assigned 

academic tasks successfully? 

Question 4  

How do task organization strategies enable you to complete your assigned academic tasks 

successfully? 

Question 5  

How does the support provided within the USU College of Engineering contribute to 

your feelings of connectedness within the college?  

Question 6  

How does an environment focused on engineering practice contribute to your feelings of 

gratitude toward the USU College of Engineering? 

Question 7  

Please describe any other factors that contribute to your wellbeing within the College of 

Engineering at USU. 

Please click here to enter your EMAIL to be entered in a drawing to win one of the four 

$50 Visa Cash Cards. This email address will only be used to contact you to know how 

you want to receive your $50 Visa Cash Card if you are among the four winners. 
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Appendix O 

IRB Approved informed consent for the mixed-methods study 
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