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Abstract

The impact of the time-pressured and demanding engineering curriculum has been shown in many
studies to impact negatively on student success in engineering. To understand this phenomenon
more closely, as well as to explore how different institutional and curricular contexts might offer
different possibilities for students, this study draws on semi-structured interviews with 51 second
year chemical engineering students at five institutions across three national contexts. The article
reports findings on the interplay between the structures that both constrain and enable learning
(especially via curriculum and assessment). We show that an important personal transformation
for students across all contexts involves learning how to “cope” with the stringent structural
requirements of their curricula. Additionally, we highlight how students across three national
contexts describe their ability to cope or not with curriculum related demands. Our findings show
that these demands vary by context in relation to how much scheduled class times students have,
how students structure their weeks around pending deadlines and other assessments and as well as
how students transition between coping and not coping based on the prior academic years’
experience. Our study allows useful conclusions to be drawn about the influence of different
curricular structures, and how best to support student engagement with demanding curricular and
assessment structures. We show that learning to cope is not a passive process but involves active
engagement of students with the curriculum. Further, we suggest implications for educators who
are interested in supporting students successfully progress from one academic level to another.
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1. Introduction

Over the last twenty years, researchers have sought to understand the complex and dynamic
relationship between teaching and learning. Some of the key works have focused on the teaching
and learning interactions that universities strive to foster [1], constructive alignment in curriculum
design and content delivery [2] as well as the role of pedagogies in actively engaging students [3].
In the case of engineering teaching and learning, learning outcomes are highly dependent on the
synergistic interaction between the curriculum, instructors, and students. The engineering
curriculum governs the body of knowledge - what is taught, when it is taught — and the foundational
concepts necessary for students to move from one level to the next. However, a key feature of the
engineering curriculum is that it is tightly packed, high in content and requires from students a
non-negotiable engagement with the foundations of disciplinary knowledge. When compared to
students in the arts or social sciences, engineering undergraduates have less choice of subjects and
less unstructured study time [4]. This article explores what this means for students’ learning and
challenges the idea that a highly structured curriculum necessarily means students passively follow
a set path. Our findings reveal complex and thoughtful ways in which students learn to “cope”
with the demands of their degree programs as well as highlight the consequences for those students
who struggle to do so.

Research has highlighted several core benefits that are achieved when students are actively
engaged in the teaching and learning process. For example, several studies have found that students
experience high levels of motivation and interest in the subject area when they make meaningful
connections between what is being taught and what they already know [5]-[7]. While extensive
work has been done on the role of motivation in engineering students’ learning and engagement
[8]-[10], few studies explore the impact of the time demand students experience as a result of the
curriculum and demanding course workload. Consequently, students are often faced with the
challenge of acquiring significant bodies of knowledge that are delivered in curricular formats that
involve face to face time with lecturers, practical activities in the laboratory, usually some
structured tutorial or project work with peers, and then “free” time in which students need to
individually work through textbook-type problems, write up reports, and study for tests and exams.
As these demands ramp up progressively from year-to-year students frequently must readjust what
it means to cope. The consequences are severe for those who do not manage this transformation
easily as can be seen in the failure and drop-out rates in engineering programs. In fact, research
studies have attributed this high-rate of drop out between the first and second years to difficulties
associated with making this transition to university, program and course related challenges as well
as other personal reasons [11]-[13]. To this end, much of work has been focused on higher
education transition i.e. focusing on first years. Thus, it is important to also study how students are
managing in the second year so as to better understand how students are making the transition to
the next level of their degree.

In this article we report on our study with second year chemical engineering students in five
different institutional contexts across three countries. The study found that an activity described
as “coping” was the most common student experience of the complex demands of curriculum,
workload, and time constraints. Analytically, we take coping to mean what occurs when an



engineering student can clearly explain the course and assessment requirements and describe how
they are able to meet these within the tight deadlines and busy curricular structures. In the study
we also identified instances of students not coping as well as evidence of students in a transitional
space between coping and not coping. Understanding these two exceptions to “coping” helps us to
further understand this core phenomenon which, we believe, offers significant insights into how
engineering students approach their curriculum and study practices. Across all five institutional
contexts in the study we identified all three phenomena of “coping”, “not coping”, and “transition
to coping”, but the analysis probed further to understand where the curriculum better supports the
transition to successful coping. Such insights can then inform how we as educators understand and
support our students in terms of course design, content delivery and the amount and frequency of
assessments.

2. Background

2.1 Theorizing student learning

Student learning is a complex social phenomenon, and thus we follow Ashwin’s [1] position that
there cannot be one theoretical lens that can fully capture all the significant aspects. Different
lenses will produce different insights. Some lenses have been more prominent in the field, maybe
because they match more closely our commonsense ways of thinking about learning and education.
Much of this work understandably focuses its attention on the student and their individual acts of
studying, the extent to which they acquire the knowledge that is the stated intention of the courses
they are taking. Cognitive psychology has provided a rich set of conceptualizations that not only
characterize the student’s conceptual understanding (like approaches to learning) but also which
aim to characterize students’ motivations towards investing efforts in studying (motivation, self-
efficacy, self-regulation, etc.) and their awareness of their learning strategies [5], [9], [14], [15].

There are other lenses that have aimed to better capture the broader social context of learning, the
influence of others in the class environment that is a key feature of education even in traditional
modes. There is much work that focuses on the linguistic aspects of learning, often tracing its
origins to Vygotsky’s work [16]. Further, there is a growing field that considers how students’
sense of identity influences and is also an outcome of their learning [17], [18]. Many of these
characteristics are still broadly with lenses that rest on a psychological theorization of the student
and their learning. Following Ashwin [1], the value of this work should not be understated; it has
offered significant insights into student learning, and particularly around how better learning
outcomes might be fostered, through understanding to some extent the influence of the context in
which learning takes place. This study is thus framed through a socio-cultural lens on engineering
student learning, emphasizing the social context in which learning takes place, and viewing
learning as a complex interplay between the individual student and the structural and cultural
context in which they find themselves [19], [20].

2.2 Research on the transition to the demands of university studies

When students enter university, research indicates that they tend to encounter challenges of
varying magnitude. Some of these challenges are associated with assimilating to university life,
increase workloads and expectations, as well as other psychological and academic variables that
impact the overall experience. However, “while university student success has been a national
challenge, students enrolled in fields such as engineering as especially vulnerable to program



noncompletion” [21, p. 512]. This risk of noncompletion and general feelings of being
overwhelmed have been attributed to the high workload demands, high-stake assessments, as well
as the overall rigidity of the engineering curriculum and students’ experience of the same. To meet
these demands, students have to develop ways and means of coping. For engineering students,
prior literature highlights that coping has direct influence on students overall “academic success
because the amount of effort students invest to reach a certain outcome is dependent on how they
cope” [22, p. 201]. Further, research has shown that students tend to develop coping strategies,
defined as “conscious volitional efforts to regulate emotion, cognition, behavior, physiology and
the environment in response to stressful events or circumstances” [23, p. 89]. These strategies have
been ascribed to students’ individual beliefs about how capable they are of managing the multi-
faceted demands imposed by their degree programs as well as how much control they perceive
they have over the outcome.

2.3 Promoting students’ well-being and ability to thrive in engineering

Stress is a prevalent issue among engineering students and is often intensified by the demanding
workloads and rigorous academic requirements they face [24], [25]. High levels of stress can have
a detrimental impact on their ability to cope effectively. Chronic stress can lead to mental health
issues such as anxiety and depression, hindering their focus, problem-solving skills, and overall
academic performance [26], [27]. Additionally, stress can negatively affect physical health,
causing sleep disturbances, fatigue, and weakened immune systems, further compounding the
challenges of managing heavy workloads [26], [28]. In this context, stress management and well-
being play a crucial role in engineering students' coping mechanisms. Students who prioritize self-
care, engage in stress-reduction strategies, and maintain a positive mindset are better equipped to
navigate the pressures of their programs [29]. By addressing stress and promoting well-being,
educators can significantly enhance engineering students' capacity to cope with the demands of
their coursework and, ultimately, their long-term success.

Moreover, the work of Jensen and colleagues centers on engineering students' well-being and their
ability to cope with the challenges of their academic workloads [27], [29], [30]. These researchers
highlight the importance of students being aware of the various strategies to mitigate stress and
having the necessary support structures in place to alleviate the pressure caused by engineering
stress culture. Well-being, encompassing both physical and mental health, plays a pivotal role in
resilience and adaptability. Students who report a higher sense of well-being tend to exhibit greater
levels of motivation, self-efficacy, and problem-solving skills, allowing them to tackle complex
engineering projects and coursework with more confidence. Furthermore, well-being contributes
to a more robust social support network, as students with better mental health are often more
engaged in extracurricular activities and collaborative projects, which can help alleviate the
pressure of demanding workloads. This underscores the significance of holistic support systems
that promote well-being alongside academic excellence in engineering education.

While other studies of how students cope have explored the impact of coping on students perceived
achievements, positive and negative motivation, stress and anxiety among other physiological
responses, very little if any have explored what coping looks like among students in different
national contexts in the same study. This work is built on the premise that the nature and demands
of a degree program vary by context. In particular, different degree programs in different countries
may have different course structure, class meeting times and outside of class demands associated
with magnitude and frequency of homework, laboratory and or tutorial session. Thus, in this study,



we investigate what it means for students to cope, why they may not be coping and how these
curricular demands and workload expectation vary between three specific national contexts.

3. Study Design

3.1 Context for the study

Data for this study were collected as part of a larger study that aimed at understanding
undergraduate students’ experiences of engaging with their disciplinary curricula in two
disciplines (chemistry and chemical engineering) at six different universities in three different
countries — England (with pseudonyms Erbium and Europium), South Africa (Samarium and
Sodium), and the United States of America (Argon and Astatine). The larger study focused on two
universities in each country to allow for institutional comparison within a country along with
disciplinary and national comparisons in students’ engagement with their studies. Data from one
of the US institutions (Astatine) were not included in this study as only four chemical engineering
students were interviewed in their second year. Below we provided a short description of each
institution and brief characteristics of the chemical engineering program of each school.
Pseudonyms for the institutions were created by the research team using chemical elements.

3.1.1 Description of institutions

Argon — is a public land-grant research-intensive engineering focused institution in the USA.
Land-grant institutions are mandated to provide educational opportunities whereby students can
translate knowledge to practice, engaging in technological leadership and contribute to economic
growth and global competitiveness with their respective states and nationally as well. At Argon,
the chemical engineering program offers a combination of chemistry and engineering courses, for
a Bachelor of Science degree. All first-year engineering students at Argon go through a general
engineering program.

Erbium — is a research-led institution in England that also specializes in teaching. The institution
aims to create and maintain a culturally diverse campus and to produce graduates that are highly
employable. At Erbium, the chemical engineering program offers a three-year Bachelor’s of
Engineering Degree as well as a four-year Masters of Engineering Degree. These two programs
share the same set of courses for the first three years. All first-year engineering students at Erbium
go through a general engineering program.

Europium — is an institution with a strong teaching focus alongside its research activities in
England that places emphasis providing students with high quality teaching and learning
experiences. The institution seeks to prepare its graduates to take on professional roles in industry
through work placements for all undergraduate students. At Europium, the chemical engineering
program offers a three-year or four-year (inclusive of an optional one-year placement) Bachelor
of Engineering Degree.

Samarium — is a research-intensive institution that is notably one of the most diverse in South
Africa. Samarium aims to continue to support national growth through the production of graduates
who qualifications and skills are internationally recognized and applicable in national and global
contexts. At Samarium, the chemical engineering program offers a Bachelors of Science
(Engineering) and all first-year students go through a general engineering program, however



students who are intending to major in Chemical Engineering take an introductory course for the
major.

Sodium — is a South African research-intensive university with an aligned teaching and learning
initiative aimed at promoting a national and international growth and development. Sodium aims
to produce graduates desirous of eradicating poverty, promoting environmental awareness and
making significant impacts on national health and democracy. At Sodium, the chemical
engineering program offers a Bachelors of Engineering and all first-year students go through a
general engineering program.

3.1.2 Contact time

The table below, previously published in [31], [32], shows across each context the amount of time
students are expected to participate in in-class sessions that may include lecture sessions,
laboratories also referred to as practical in some contexts and other instructional activities such as
recitations or tutorials which are sessions in which students meet in smaller groups with an
instructor or teaching assistant to work through materials previously covered in the lecture
sessions. The table demonstrates similarities and differences across each context per week in year
two of the degree and is provided to contextualize further findings about how students describe
their weekly course expectations later in this section.

Table 1. 2" year contact time for five chemical engineering programs

University Lecture Practical Tutorial Total hours | Teaching weeks | Hours per
hours per hours per hours per per week per academic academic
week week week year year
Argon 15 2 2 19 30 570
Erbium 12 6 3 21 20 420
Europium 15 4 0 19 24 456
Samarium 20 6 5 31 24 744
Sodium 18 5 9 32 26 832

3.2 Data Generation

Data were collected in the form of yearly student interviews, video recording of lectures followed
by instructor interviews, and course documents including student handbooks and course
assignments. This article is based on the interviews conducted with second-year engineering
students at the five institutions described earlier. Approximately 10 students in each of the
participating universities were interviewed, making a total of 51 participants in the part of the
larger study reported here. Each interview lasted for approximately 45-75 minutes and explored
students’ course experiences, assessment experiences, engagement with the discipline and
disciplinary knowledge, their future plans, and wider university experiences including their living
conditions and engagement in extracurricular activities. This article specifically focuses on
students’ course experiences that captured details about participants’ lecture and self-study
schedules and modes of learning both inside and outside the classroom. The institutional names
and student names used are all pseudonyms and full ethical approval was received from the host
institution and where necessary the participating institutions as well.

3.3 Data analysis



The full interview transcripts were preliminarily coded by two members of the research team using
the questions from the different sections of the interview protocol. Following preliminary coding
of the full transcripts, one code focusing on “course experience” was selected for further analysis
in this study. Our analysis started with a preliminary reading of the sections of the interview
transcripts to get familiar with the data. Looking to identify codes that could capture prominent
aspects of different student experiences, we created two codes: Not Coping and Coping The Not
Coping code captured students’ discussion of their inability to achieve of intended results i.e., not
meeting course demands or keeping on top of their studies outside of class time. The Coping code
captured students’ description of their ability to achieve the intended results while not expressing
their own personal choices or strategies in doing so.

The next phase of analysis involved each author focusing on the second-year interviews from one
project site with an analysis based on these two initial codes to students’ coursework experiences.
After assigning these codes to one set of second-year interviews each, the authors met and
discussed the initial coding including any disagreements and clarifications in assigning the codes.
This process led to refining the code definition and adding one more code into the coding scheme
— Transition to Coping. The authors then recoded the interviews previously coded by them based
on the modified coding scheme. Following this second round of coding, the authors discussed
disagreements leading to further refinement of the definition for the three codes. Each author then
reviewed the coding done by a different team member to achieve inter-coder agreement. Any
disagreements in code definitions and coding of excerpts were then discussed among the team
members.

4. Results and Findings

Across the data set, we found evidence of students’ understanding of their experiences in terms of
the above-mentioned codes. However, coping was the most prominent code across all the
interviews. Looking closely at the phenomenon we came to understand coping not in deficit terms,
but as a legitimate approach to simply focusing on students fulfilling the complex demands of their
course. This is, we suggest, a legitimate end in and of itself given the demands of these degree
programmes and the nature of knowledge being engaged with. Also, we found several instances
where the same student would discuss not coping at one point while coping at another. This
indicated that not coping and coping are not mutually exclusive categories but rather are
experiences students have based on time and/or workload.

In this section we use illustrative quotes to highlight both the differences between these codes and
what influences whether or not students are able to cope, not cope or when they describe making
a transition from not coping to coping. Where appropriate we also highlight the comparative
differences that have emerged between the national and institutional contexts.

4.1 What does Coping look like?

Out of 51 interviews, 47 offered instances that we defined as “Coping”, where students were able
to describe the requirements of the course, and express the view that they are managing to deliver
course deliverables on the tight schedules that are in place. Students often referred to assessed
work at the point in the interview where they were asked “How are things going academically”.
Thus, keeping up with assessment demands was a common proxy for what we call coping, as
demonstrated by this quote:



Fairly well. I’ve passed everything so far, so, I’'m current with my course. I’ve managed to
get a few distinctions here and there. We’re getting our test week results back now and it’s
going well except for maths. Maths is a bit of a concern, but it’s definitely salvageable —
Tiaan, Sodium University, South Africa.

It is important to note that the interview protocol did not explicitly ask students whether they were
coping or not. The question was more broadly phrased as “How are things going?”’. Some students
who were academically successful did not explicitly give expressions that we coded in this
category. They might have indicated that second year was going well, or that they were working
hard - but to be coded in this category we explicitly looked for a statement that said they were
coping with delivering what the course needed:
Things are going pretty well actually. The pace has definitely picked up in terms of like
course load and complexity of the material that we're learning but I think I've been able to
keep up with it —Arun, Argon University, US.
Thus, the distinction between coping and not coping is not in itself based on feeling stressed (even
students who were “coping” frequently expressed feeling stress), but rather feeling it in such a way
that inhibited completion of core curriculum requirements.

In the same way the students who are coping do recognize that the curriculum is placing enormous
workload demands on them. But they are able to cope when they find ways to balance these
competing demands:
...if I have a math test coming up, probably I’ll make sure I finish all my tuts [tutorials] if
possible, within the slot that they’ve been put in, and then when I go back home, I’ll just
focus on one. I feel like most time goes to Chem Eng because sometimes you don’t finish
the tuts in class, so you finish them at home. During project weeks it’s like you only do
one course, Chem Eng — Nomathemba. Samarium University, South Africa.

In second year, it was evident that the multiple demands on students increase, and it was those
students who can cope with this who stay on track:
... the work is getting more challenging, so one has to spend a bit more time with it...I’d
also say there’s more work because now we find ourselves writing more reports or more
technical reports that have to be more professional also. Yes, and, for example, this past
week I had two, even though, like, for the whole semester, that’s still quite a lot more work
compared to last year —Tinotenda, Sodium University, South Africa.

In this study we were particularly interested in seeing how different institutional and curricular

contexts influence students’ experiences of coping. This is seen in the details of how students

described what ‘coping’ requires, for example this quote from a South African student:
Every day I try to do the tut [tutorial], well, the next day’s tut. The tuts are becoming bigger,
it’s not that a person, it’s not like last year where a person could do almost the whole tut in
the tut period. A person must work before. And for, yes. So it is, weekends are also very
busy. And we have more tasks. First semester was very bad because every week we had a
chemistry report and another four or five tuts for the week. Mondays we wrote almost two
tut tests, so it was very rough. This semester is much much more relaxed actually. But it is
more difficult. The subjects are extremely difficult —Thomas, Sodium University, South
Africa.



By contrast, the English and US students spoke of busy weeks, but they also had more free time
in second year compared to first year, and their ability to cope depended on how they make use of
free time. For example:
Last year, my timetable was full. It was about 16 hours a week. I have two hours lecture,
one-hour break, one-hour tutorial, but this year when I have more time, I can organise my
time much better. So, I keep focusing on each module better than last year —Rasha,
Europium University, England.

This quote from a US student indicated how much flexibility they have that they can allocate for
their study time:
So, I kind of have free mornings and free afternoons on Monday, Wednesday, and Friday.
I try to utilize those as much as I can. If there is a test that week, that's generally where I
spend most of my time studying is during those days —Alexander, Argon University,
America.

Second year brought improvements in the ways these students coped with the intense demands the

curriculum placed upon them. We saw students discussing how their experiences and increased

familiarity with how their degree program work as key factors in coping:
Yes, I feel like I've changed a lot in terms of my skills. I've improved my time management
skills. Last year I used to waste a lot of time, whereas this year, I'm forced to keep a track
of time, look ahead. What kind of weeks do I have ahead of me? Do I have a relaxed week?
What time do I start and finish and, possibly, if I can get some revision done in-between
lectures? So, I'm constantly looking at where I can fit in revision and when I'll be going to
work so I can plan ahead. So definitely my time management skills have improved a lot —
Raneem, Europium University, England.

Students also noted how the structure of assessment demands kept them focused on their work
and, by second year, had helped them develop good working practices. For example, in the quote
below, Lincoln discussed his experience of how the amount of assessment and the frequency with
which they were assigned in the first year helped him in the second year to “cope”:
I mean, the tutorials were once a week, you had to do 4 or 5 questions, maybe 2 or 3 sheets,
so maybe 15 questions. I suppose they just kept you on your toes, stopped you from getting
lazy, in a way. Even though we don't have them, I don't feel like I've gone lazy, do you
know what I mean? I feel like I'm staying on top more, if anything, because this year's more
important, in terms of if you do it totally well this year and... You know, there's not really
another chance —Lincoln, Erbium University, England.

4.2 Why are some students not coping?

The code “Not Coping” encompassed students’ reports of struggling and/or failing to complete
tasks associated with their day-to-day course expectations in a timely manner. This therefore goes
beyond simply finding it stressful to cope, for example, to experiencing such stress they cannot
function to meet course demands. Our analysis compared the experiences of students whose
descriptions of their experiences were interpreted to be coping with those who were interpreted to
be not coping. The key finding is not that these two groups are describing experiencing a different
phenomenon, but that they described the same kind of experience differently. For example, as



already noted, second year in the English institutions and the US sees a decrease in contact time
(though it is still high compared with some other disciplines). Some of the students we heard from
in the previous section suggested this gave them additional “freedom” to cope with the heavy
workloads. Others, however, indicated that they missed the structure and found it harder to cope
without it. At Erbium, for example, the tutorials which are such a feature of first year were not
offered in second year. Some students said they struggled without the contact and structure they
provide:
I'kind of like it because it gives us more time to just do our own thing, but I really liked the
tutorials because it encouraged us to do the work. I feel that I’'m the type of person that if
I don’t have a deadline then I probably just won’t do it. Do you know what I mean? I’'m
not very good at motivating myself to do questions unless I’ve got a deadline to do. I will
meet the deadline, but unless there’s one there, I just don’t do anything. It’s been a bit of a
challenge to try and change that. I probably would have preferred to have a few more
tutorials this year —Luke, Erbium University, England.

Some reduction in contact time did not appear to mean, however, that the course workload
diminished in any of our institutional or national contexts. Because engineering knowledge is
hierarchically inter-related, a student who falls behind with the workload risks finding themselves
completely unable to cope. Again, while those students who were coping found a strategy to deal
with competing demands, these other students just could not keep up with all the demands on them.
Thus, it appeared that if a deadline got missed in order to meet another deadline, and the whole
problem of coping would begin to snowball:
...that actual week were two of the busiest weeks since I've been in university. [ had all my
tests in those weeks. So, as you can assume, I didn't do very well in my tests, which is
unfortunately because these classes, it's test dependent and that's it. If you do bad on a test,
then you're not going to do well in the class, but it's really unfortunate. I guess that's just
the way it is —Adrian, Argon University, USA.

What happens during project weeks especially is that chemical engineering tends to forget
about the other courses being there, that we have to work on our other courses. And
sometimes we have practical hand-ins for chemical engineering itself during project week.
And the time that that takes is not really considered, because we spend most of our... Every
free minute we have, we spend working on those projects —Naas, Samarium University,
South Africa.
The amount of work appeared to be a factor for all students who had trouble coping, in all our
institutional sites. The South African students described the overwhelming load placed on them by
their chemical engineering courses, specifically during what they refer to as project week in the
discipline and how in trying to keep up with the chemical engineering course demand, which one
student described as their “main course”, they have often had to let other coursework slide. In the
English institutions, the difficulty in coping as it related to course load/demand was often described
as the sheer number of deliverables due in rapid succession for all their courses. Some students
described the frequency as every week or every two weeks having assignments and exams for
various classes. Students also discussed how trying to fit in time to revise and revisit the material
as well as attending classes as the reason for them taking a break and thereby falling behind. For
the US students, the impact of course loads often reflected the number of tests they had to do as
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well as the amount of preparation/studying which was further compounded by the fact that the
difficulty level of the content is increased.

Closely linked to this heavy workload was the issue of having enough time to stay on top of things:
It’s a lot of things in a short period of time. That’s, like, the measure. Some of the concepts
I realize that I could’ve understood better, but because of time I just tend to rush over things
—Nisha, Samarium University, South Africa.
Several students felt as though they would have a better handle of the topics being covered in class
if they had the time to more deeply engage with the materials presented in their classes or
participate in social activities. In the English and SA contexts, when students referred to not having
enough time, it was usually attributed to being able to further explore or grasp course content while
in the US the same theme was sometimes discussed in relation to engaging in social activities with
their friends, going to the gym or working part time jobs, all of which seem to be considered as
central to their educational experience.

In the English institutions, there appeared to be a stronger tendency among students who were not
coping to associate this with the approaches of their lecturers. A perceived lack of constructive
feedback or a lack of willingness to answer questions seemed to be core problems these students
encountered:
There were a couple of the questions where I made the same mistake. He [Instructor] just
wrote that just as a general comment. You could see that I lost marks consistently because
of the steps in the mechanism, but he didn't really suggest how I could improve. So, for
this assignment, I struggled with the steps, and he's marked it and he's just going to leave
it. So, he's not really helped me understand the steps further, if you know what I mean? —
Raneem, Europium University, England.

In terms of lectures, some lectures are good, and some are not so good. Some of them, there
is just an hour of the lecturers talking and it’s hard to learn that way. Some lectures are
alright. When they have examples in the lectures, sometimes we’re able to keep up with
the examples and learn through that. Sometimes it’s too much —Laith, Erbium University,
England.
Further, the students in the English institutions sometimes suggested that they felt overwhelmed
by their lecture experiences. These included not having a lecturer who explains the material and
answers their questions or, in some cases, not working through examples.

Finally, there was a sense that — probably for multiple and over-lapping reasons — these students
who are not coping simply felt overwhelmed. Here are three illustrative quotes:
I had three labs for three modules back-to-back, which was just tiring —Rachel, Europium
University, England.

I’'m just very tired. It’s just too much, as I said in the beginning, it’s too much to take —
Rachel, Europium University, England.

I thought I could handle it the first few months and then by the end I was kind of completely

crashing. I don't have the best sleeping habits ever, so it definitely didn't help, I don't know.
It felt like I was under a lot more stress —Akio, Argon University, America.
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The students' discussions that led to this sense of being overwhelmed varied, however, they
collectively discussed being tired or stressed which often led to not being able to “stay on top” of
things. For example, the South African students would discuss not being able to get any work done
on the weekend or on days when they did not have classes because they pushed themselves so hard
before, during and after classes all the time. On the other hand, the English students would discuss
feeling like the amount of freedom they had in their labs added a new level of stress because they
felt like they had no idea what was expected of them. While in the US institutions, the difficulty
with coping was often attributed to not being able to balance all their responsibilities or making
intentional choices to engage in non-academic activities that often impact their grades or ability to
complete the work required of them.

4.3 Transition to Coping
It was equally important to explore how students may transition between these states of not coping
and being able to cope. We highlighted this experience through the sub-code “Transitions to
Coping” which referred to instances where students described previous experiences of not coping
and contrasting these with the present where they are coping. We found 10 instances of students
describing this transient state. Usually, they referred in these instances to having changed how they
used their time, what they prioritized, and the strategies they employed. These themes are further
explored below. What is important to note in this code was the emotional tone that tended to
accompany it. While students were generally pleased with their ability to manage the demands of
the course, especially if this was something they struggled to achieve, we often found they still
described feeling ‘stressed’, as shown in these quotes:
Well, as I said, each week there’s always something little for each thing. So normally after
classes you have to spend time doing it for the next day. So sometimes it does feel like
you’re running on air, where you’re just trying to meet each deadline but that’s only on
really busy weeks —Tessa, Sodium University, South Africa.

I’ve got a bit more used to it and I feel like I am up to date with everything, I feel like I'm
able to keep everything going. It is very difficult still and there’s loads of trouble and trials,
but it’s still... I still feel secure enough to be continuing and stuff —Naas, Samarium
University, South Africa.

5. Discussion
We argue that our study contributes to the literature in the following ways (1) we characterize what
it means for students to cope, (2) we provide an explanation of why students may not be coping
specifically looking at how curricular demands and workload expectation vary between three
specific national contexts and, by extension, institutional contexts. Our analysis identified three
different categories: Not Coping, Coping, and Transition to Coping, across all national and
institutional contexts. In the previous section we highlighted how these codes vary by context.
Understanding the implications of these findings can be supported by considering three broad areas
supported by the literature - curriculum demands and contact time, time management skills or the
lack thereof, and the overall influence of workload on engagement and learning. This work
showcases the interplay between how students navigate the demands imposed by the structure of
their respective context that in turn shape student actions inside and outside of the classroom.
These findings are supported by studies of engineering stress culture and what it means for students
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to thrive in engineering. In particular, we highlight the importance of identifying the rigors
imposed by the engineering curriculum in various institutional and national contexts and discuss
potential coping strategies that students can be encouraged to pursue to ensure their success
transition from one academic year to the next.

5.1 Curriculum demands and contact time

The influence of curriculum demands, and contact time was found to be common across all
contexts. The most common experience of coping appears strongly shaped by the curriculum and
the amount of contact time, and here we noted that both South African institutions required much
more in-class time than the other institutions in this study, and this was evident in the experiences
of students in these programs. Students who are coping are able to keep up with the demands of
the curriculum, and in that sense, they study successfully. Some students, however, were unable
to navigate multiple courses and their related classes and this leads to their being overwhelmed
and thus not coping. In comparison, students who were coping were able to describe strategies
that they have developed and are using to meet the demands of their courses.

The issue of curriculum demands on students’ learning and overall university experience is well
documented throughout the literature [33]-[35]. In fact, some studies have shown that engineering
curricula and, by extension, engineering culture has a perception of meritocracy that defines
success as being achieved through hard work, intelligence, and the disposition to navigate the
challenges and rigor the discipline imposes [24], [28], [36]. The curriculum, individual course
designs and assessment tend to the need for high academic standards and the ability to apply
complex problem-solving skills where students must demonstrate from one level to the next
academic excellence and exceptional problem-solving skills. Our findings suggest that many
engineering students can successfully cope with these demands, understood purely in academic
terms, which then comes at the expense of students’ mental health, stress levels and can lead to
being burned out. Consequently, several studies have advocated for the design of curriculum that
affords students the opportunity to maintain some sense of balance between their academic and
social life [37]-[39]. Universities should prioritize mental health support services and resources
that are specifically tailored to engineering students that provided them with stress management
strategies, mentorships and tutoring where needed, as well as encouraging a growth mindset [40].
It is less clear that all our coping students achieved this balance, especially in the South African
programs where students spoke about non-academic activities to a much lesser extent than others,
most especially the American students, who spoke readily about maintaining this balance. These
findings suggest that programs in contexts like South Aftrica could be productively looking to the
US for exemplars on curriculum reform.

5.2 Time management skills

The influence of time management challenges was present across all contexts and in the three main
codes that guided the analysis. Time management is essential for engineering students facing
heavy workloads. With good time management skills students are able to prioritize tasks, set
specific goals, and create well-structured schedules to ensure they are meeting deadlines and
completing assessments in a timely manner [25]. Central to the experience of coping was often
students’ claims that can “manage their time well”. For these students this meant in a sense of
having their studies, homework, and meeting deadlines under control. As mentioned in the
previous section, these students often report having a system they are applying to their daily and
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weekly schedules to ensure all their course related work is completed on time. Students spoke
readily about the impact of course structures, and tasks like tutorials and homework assignments.
The students at one English institution who had experienced a dramatic decrease in this kind of
structured support with the move to second year found this challenging. Students who were not
coping attribute this to the struggles they experience in attempting to do so with not having enough
time. With a less regimented time demand, the English and American students described being
able to make informed decisions about how much time they dedicate to their studies, what
work/study tasks they engage in at any given time as well as other co-curricular activities. These
findings are supported by research that posit effective time management is associated with greater
academic performance [41], [42] in students. As Krause and Coates [43] purport “the capacity to
successfully manage their time is the foundation of students developing good study habits and
strategies for success” [p. 496]. Since good time management often leads to students having better

control over their academic and co-curricular activities, it is important that students develop these
skills.

5.3 Overall influence of workload on engagement, learning and developing agency

Our research painted a detailed and up to date picture of what it means to study in the engineering.
These degree programs are considered vital to social and economic progress and also likely to
offer significant benefits to the individual. As mentioned before, students are often faced with the
challenge of acquiring significant bodies of knowledge delivered in multiple curricular formats
such as face to face time with lecturers, lab activities and other less structured work [34], [44].
Our findings align with previous literature that discusses the impact of heavy workload on
students’ ability to successfully complete the various course related tasks, manage their stress
levels and maintain a positive state of well-being. According to [4] and [37], increasing high
workloads and time pressures often result in students feeling overwhelmed by tight deadlines and
thus having to work long hours. This leaves very little room for students to fully engage with the
content in a conceptual way sometimes which can greatly impact their ability to learn content in a
deep manner [14]. Also, the demanding nature of academic assignments, projects, and exams,
particularly in engineering and other STEM fields, can create a sense of pressure and urgency.
Consequently, students may find themselves faced with a heavy workload that requires intense
concentration and effort, leaving them with limited time for other activities or personal relaxation
[36], [40]. The combination of tight deadlines and high workloads can lead to time scarcity, where
students are compelled to work extended hours, often into the late hours of the night as can be seen
from the discussions of the students in our study. This not only affects their physical health by
disrupting sleep patterns but can also contribute to stress and mental exhaustion.

Our study also found that across the national and institutional contexts, many students do effect
this transformation even from the first year. As the demands ramp up progressively from year-to-
year students must readjust what it means to cope. Though the consequences are severe for those
who do not manage this transformation easily, in this work, we note students who, by taking more
flexible routes through the curriculum, are managing to make this change. A particular interest for
this study was to also identify where students are actually moving beyond coping and into
exercising agency as engineering students and future professionals. While we noted limited
evidence of this from the second year, future research will explore how students are developing
agency into their third year of study.
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6. Limitations and Opportunities for Future Work
This work is not without its own set of limitations. Firstly, we did not code any instances of
students going from coping to not coping. We acknowledge this may be a function of the way in
which out codebook and analysis plan was developed. Further analysis could be done of our
existing data set to examine each students’ individual trajectory to see if there were any
occurrences of this phenomenon.

Secondly, due to low numbers for the second US institution (Astatine) we opted to not include the
four interviews in the analysis. Another study could have been conducted with first and second-
year chemical engineering students at an institution of similar features to our missing institution
to increase the number of US students in our dataset. Further, we interviewed the same students at
both US institutions, and saw an increase in students’ response from Astatine in the third and fourth
years thus it is possible to replicate this study with students across all six institutions.

7. Conclusion
This study offered insights on certain aspects at the core of higher education which point to its
enduring power — in that it affects substantial transformation on young people over a limited
number of years through structural mechanisms that are both constraining and enabling. We have
highlighted that students, once in university, find themselves subject to significant demands that
they have to learn how to figure out. This process of learning to cope is an essential part of their
formation as engineering students.

This work has highlighted that in order for engineering students to successfully progress from one
academic year to the next it is imperative that they are coping and applying specific coping
strategies on their own. Coping strategies such as good time management skills, study skills, stress
management and other relaxation techniques such as meditation physical activities known to
reduce stress should be recommended to students by their instructors and or advisors as necessary
activities to pursue. Other academic activities that can help students to stay on track such as
tutoring, help seeking, using digital resources to manage assignment due dates and other associated
deadlines are useful coping strategies students should be made aware of. Our findings show that
there is in fact a relatively small threshold between coping and not coping in that course loads and
competing time demands leave very little room for students to take a break. Comparing different
institutional contexts, we show the impact of different program structures. The South African
programs had a high demand on in-class time which impacted strongly on students’ coping. In
something of a contrast, the English programs had considerable free time but also much less
structure in the course demands, which students also found challenging. The US programs seems
characterized by considerable free time but also much ongoing academic scaffolding in class.
These findings would seem to suggest that a decrease in contact time could be desirable, to allow
students to manage their out-of-class time, but at the same time that the move to less structure in
the course requirements should be managed gradually from year to year. This would provide
students with the opportunity to engage in the various coping strategies that they can further build
upon as they progress to achieving their degrees.

Overall this work highlights the importance of effective time management, efficient study habits
as well as being able to adapt to changing demands as necessary skills in helping students navigate
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pursing an engineering degree. Additionally, it underscores the significance of self-care, stress
management, and maintaining a positive mindset to enhance overall well-being. As the demands
of undergraduate engineering education continue to evolve, understanding how students are
learning to manage curricular demands while developing coping strategies becomes increasingly
crucial in ensuring the success and health of students.
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