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CHAPTER 3
A quantitative study on academic resilience among 
engineering students at a South African university
Curwyn Mapaling, Paul Webb, Belinda du Plooy

Background
Existing literature acknowledges the concept of academic resilience as critical to 
student success, particularly in challenging fields such as engineering, where some 
of the highest drop-out and lowest through-put rates have been observed. However, 
empirical research on resilience remains scarce, particularly in African contexts and 
specifically within South Africa. Furthermore, the majority of these studies have 
relied predominantly on qualitative methodologies. The use of quantitative methods 
in exploring academic resilience, especially within the South African engineering 
education environment, is not well-documented. 

Theoretical perspectives on student academic resilience 
In the pursuit of a comprehensive understanding of academic resilience, this 
literature review will delve into both established metrics and student perceptions. 
While the use of specific measures offers rigorous, data-driven insights, it is equally 
crucial to examine how students themselves conceptualise resilience. Thus, this 
literature review provides a nuanced perspective that complements the quantitative 
data presented later in this chapter, thereby enriching our overall understanding 
of academic resilience. Including literature on student perspectives serves to 
contextualize the subsequent quantitative results.

In an insightful exploration by Carnell et al. (2020), the intricate relationship 
between academic performance, the independent variable measured through 
improved grades, and students’ perceived satisfaction, the dependent variable, 
was investigated amongst engineering students. The examination unfolded by 
administering detailed questionnaires following the first mid-term in a sophomore 
engineering statics course, aiming to reveal any inherent correlations between 
the independent and dependent variables. To obtain a well-rounded perspective, 
a Likert scale survey was implemented, alongside open-ended questions. This 
methodological approach garnered quantitative data and qualitative insights 
regarding the students’ satisfaction levels, allowing for a detailed interpretation 
of students’ subjective feelings and perceptions related to their academic results. 



Education Research in Afr ican Contex ts

28

A cohort of 95 engineering undergraduates was engaged in a reflective analysis of 
their academic performance for a duration of four weeks prior to participating in 
the survey. To synthesise the findings effectively, levels of satisfaction were classified 
into low, moderate, and high categories. Instances revealing a discrepancy between 
satisfaction and performance, coined as ‘off diagonals’, were subjected to meticulous 
analysis. This examination uncovered a range of attributions to underperformance, 
from external contributors like time constraints and course structure to internal 
ones. It was observed that students who related their underperformance to external 
factors experienced heightened stress levels. Conversely, students whose grades 
improved more than their indicated levels of satisfaction usually accentuated 
internal elements and harboured positive perspectives towards self-betterment. 
This mixed-method approach, scrutinising academic accomplishments through 
improved grades and assembling qualitative perceptions of satisfaction, clarified the 
complex interplay between objective academic achievements and subjective student 
experiences, offering profound insights into the dimensions of academic resilience 
and adaptability within educational settings.

A South African study by Campbell et al. (2021) underscored the role of mindset 
in engineering students’ resilience. Those who dropped out were found to possess a 
‘fixed mindset,’ believing their intelligence was immutable. This mindset increased 
their vulnerability to academic challenges (Campbell et al., 2021). On the other 
hand, those with a ‘growth mindset’—believing that effort could improve their 
intelligence—were more resilient (Campbell et al., 2021).

The highly competitive nature of engineering studies can also generate stress, as 
pointed out by Downs and Eisenberg (2012). The prevailing culture in engineering 
academia often equates stress with normalcy, which can dissuade students from 
seeking mental health treatment (Downs & Eisenberg, 2012). This portrayal of stress 
as an inherent trait of engineering students can harm both existing and future 
students. Newcomers may feel compelled to adopt this stress culture, perpetuating 
a misleading academic environment (Downs & Eisenberg, 2012). Other studies have 
found that students with preexisting high stress, anxiety, or lack of support were 
more vulnerable to developing anxiety disorders (Bantjes et al., 2020; Macgeorge et 
al., 2005).

Cross (2018) examined the Engineering Stress Culture (ESC) by employing self-
administered surveys focusing on stress and anxiety metrics. The study revealed 
that a substantial proportion of students suffered from mental health issues: 22.4% 
experienced moderate to severe stress, 29.9% endured moderate to severe anxiety, 
and an equal percentage showed signs of moderate to severe depression (Cross, 
2018). Gaining insights into how students interpret stress can inform the creation of 
targeted interventions to alleviate stress, thereby contributing to student recruitment, 
retention, and overall success (Cross, 2018).
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Bennett et al. (2014) explored a somewhat neglected area of research concerning 
how engineering students, both domestic and international, perceive their career 
prospects and personal attributes. Surveying over a thousand first-year engineering 
students in Australia, the study found that both groups valued qualities like ethical 
conduct, communication skills, creativity, professionalism, and teamwork in 
engineers. Interestingly, ‘orderly management’ was highly valued among Australian 
students, whereas ‘intelligence’ topped the list for international students (Bennett  
et al., 2014). When asked to self-assess based on these qualities, international students 
rated themselves lower in eight of the nine identified traits (Bennett et al., 2014). 
While this might suggest lower self-esteem among international students, it could 
also be reflective of cultural and educational differences (Bennett et al., 2014). For 
example, 49% of the sample comprised international students who were non-native 
English speakers, underlining the necessity for engineering curricula to incorporate 
English language proficiency modules (Bennett et al., 2014). The one area where 
international students felt confident was in intelligence, a trait that Willingham 
(2021) notes is generally considered fixed in Western cultures but more flexible in 
Eastern perspectives.

In addition to academic pressures, engineering students face a range of external 
challenges that further complicate their educational journey, including language 
barriers, faculty shortages, financial constraints, limited industry exposure, and 
employability concerns (Danta, 2023).

Language barriers: Language proficiency can present significant obstacles 
in engineering education, which is predominantly taught in English. This can 
adversely impact students who are not native English speakers, affecting not just 
their academic performance but also their self-confidence and societal integration 
(Gerwel Proches et al., 2018; Peled, 2017; Feinberg et al., 2021). A United States-based 
study revealed that over 75% of respondents identified English as their first language, 
a sharp contrast to South Africa where only a small minority speak either of the two 
primary languages of instruction—English and Afrikaans—as their first language 
(Cross, 2018).

Staff shortages: A dearth of qualified faculty plagues engineering programmes, 
especially in India. Both public and private institutions are impacted, leading to 
compromised education quality (Alva, 2018; Danta, 2023). The issue is also prevalent 
in South Africa, losing skilled engineers to emigration at an alarming rate (Staff 
Writer, 2019).

Financial constraints: High tuition and additional expenses form a significant 
barrier to engineering education. Financial hardships disproportionately affect 
students from lower socio-economic backgrounds, making engineering degrees 
particularly elusive for this demographic (Danta, 2023; Goodier, 2019; Cross, 2018). 
Although student loans offer a temporary respite, they lead to a burgeoning crisis 
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of student debt, particularly affecting minority communities in the United States 
(Hanson, 2021).

Limited industry interaction: Many engineering curricula emphasise theoretical 
aspects over practical, industry-relevant skills. This lack of real-world exposure 
creates a skills gap in engineering graduates, leaving them less prepared for 
employment (Danta, 2023; Gero et al., 2017).

Employability concerns: The competitive job market in engineering poses its 
own set of challenges. Foreign engineers willing to accept lower salaries exacerbate 
employment difficulties for local graduates. In the U.S., the manufacturing sector 
is the largest employer of engineers, highlighting the field’s competitiveness 
(Leibbrandt, 2010; Torpey, 2018). In South Africa, the lack of skilled engineers makes 
these positions especially hard to fill (Bengesai & Pocock, 2021).

The transition to online distance learning (ODL) has added another layer of 
complexity to engineering students’ perceptions of their academic resilience and 
challenges. The shift to online learning due to the COVID-19 pandemic has been 
met with mixed reviews (Wang, 2014; Saidalvi et al., 2021). For instance, Mathew 
and Chung (2020) sampled 608 university students in Malaysia and found diverging 
opinions on ODL, attributed primarily to resource limitations and poor internet 
connectivity. Another Malaysian study echoed a generally positive reception of 
online learning, citing factors like enthusiasm, self-efficacy, and satisfaction (Sim et 
al., 2021).

Similarly, in a study conducted among 360 Ghanaian international students, 
the majority found online learning beneficial and effective (Demuyakor, 2020). 
Indian students in Delhi also reported benefits such as a greater sense of freedom 
and increased connection with teachers (Khan et al., 2020). On the flip side, some 
students have found the transition to online learning frustrating, challenging to 
adapt to, and potentially a reason to withdraw from their academic programmes 
(Saidalvi et al., 2021; Song et al., 2004). Factors influencing these drop-out risks 
include poor home learning environments, technical issues, and lack of resources.

The conflicting findings from various studies point to the complicated nature 
of ODL readiness across different contexts. For instance, while one study claimed 
that Malaysia was prepared for the online shift due to the availability of necessary 
gadgets among students, another study argued the opposite, especially for students 
in rural areas (Saidalvi et al., 2021; Yeoh, 2020).

Although research has extensively examined resilience and challenges faced 
by engineering students, there has been a notable gap in capturing students’ own 
perceptions of their academic experiences (Bennett et al., 2014). By exploring these 
perceptions across various academic domains, this review aims to shed light on 
influential factors like mindset, academic performance, satisfaction, and challenges, 
thereby contributing to a deeper understanding of engineering students’ experiences. 
The next section will outline the aim of the study.
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Aim of the study
Recognising a gap in the existing literature on academic resilience among 
engineering students in Africa, and more specifically within the South African 
higher education context, this research was designed to describe and correlate 
the resilience characteristics of final-year students in the Bachelor of Engineering 
Technology (BET) programme at Nelson Mandela University. While this chapter is 
a subset of a broader mixed-method investigation into resilience (Mapaling, 2023), it 
emphasises the quantitative aspects of the research, offering a distinct contribution 
to the current understanding of resilience in engineering education. In particular, 
the objective of the quantitative phase of the broader study was to contextualize the 
academic resilience of engineering students in South African higher education. 

Methodology
Research design 
In alignment with the criteria of an exploratory case study (Yin, 2018), this study 
employed a mixed-method approach involving both quantitative and qualitative 
data generation techniques, executed in two consecutive phases. It should be noted, 
however, that this chapter focuses solely on the quantitative results; the qualitative 
insights have been comprehensively explored in previous publications (Mapaling et 
al., 2021, Mapaling et al., 2022, Mapaling et al., 2024).

Participants and setting 
The study utilized a purposive sampling method, enrolling 66 final-year students 
from the BET programme. Out of these participants, 47 successfully completed the 
full set of four measuring instruments that were administered in the study. This 
sample accounted for approximately 74.6% of the graduating BET class of 2020, 
which originated from the first admission cycle in 2018. The research took place 
at Nelson Mandela University, an institution with a dual focus on academic and 
vocational training, located in South Africa’s Eastern Cape region.

Measuring academic resilience: Instruments for risk and resilience
Risk

Diagnostic and Statistical Manual of Mental Disorders Fifth Edition Self-
Rated Level 1 Cross-Cutting Symptom Measure-Adult (DSM-5 CCSM-A; 
American Psychological Association, 2013)

The DSM-5 CCSM-A is a self-report scale developed by the American Psychiatric 
Association for trans-diagnostic mental health assessment. Employed in the current 
case study, the adult version includes 23 questions across 13 domains such as 
depression, anxiety, and substance use. Respondents use a 5-point Likert scale to 
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indicate symptom experience over the past two weeks, with scores of 2 or higher in 
most domains indicating clinical relevance.

This tool has primarily been validated in clinical settings. However, Bravo (2018) 
extended its application to a non-clinical population of 7,217 university students 
across the U.S., using matrix sampling. The study supported the DSM-5 CCSM-A’s 
internal, convergent, and criterion-related validity for assessing psychopathology 
among university students.

The Kessler Psychological Distress Scale (K10; Kessler et al., 2002)
The K10, a 10-question Likert scale instrument, screens for psychological distress, 
particularly anxiety and depression. Scores range from 10 to 50, and the tool is 
commonly used both clinically and in general populations.

In an Australian national survey by Andrews et al. (2001), 10,641 adults 
participated, revealing a mean K10 score of 14.2. The study showed a strong 
correlation between K10 scores and clinical diagnoses of anxiety and affective 
disorders, suggesting the tool’s clinical utility. Yet, appropriate cut-off scores for 
clinical decision-making remain to be clarified.

Chiara et al. (2021) employed the K10 among 261 foreign students in South Korea. 
The study found that high K10 scores were linked to elevated psychological distress 
levels, with a satisfactory internal reliability score of 0.89. Nearly 30% of these 
students reported high distress, and the study identified certain sociodemographic 
factors linked to elevated distress.

In Pakistan, Qamar et al. (2014) used the K10 to assess 405 medical students. 
The study classified stress levels into mild, moderate, and severe categories, with an 
average stress score of 19.61. About 42% of the sample reported some level of stress, 
but the data did not show a significant association between stress and academic year. 
Both studies contribute to the broader application of the K10 as an effective tool for 
evaluating psychological distress in educational settings. 

Resilience

The Adult Resilience Measure (ARM-28; Resilience Research Centre, 2018)
The ARM-28 is an adaptation of the CYRM-R-28 (Resilience Research Centre, 2018), 
designed to assess resilience in adults. It operates on the premise that resilience is 
built on contextually relevant resources like physical assets, relational supports, and 
services, and that resilience is dynamic over time. The ARM-28 targets three key 
areas: relational, individual, and contextual resilience processes. It aims to identify 
the socio-ecological resilience resources available to adults exposed to environmental 
risks.

Clark et al. (2022) used the ARM-28 to explore resilience in victims of conflict-
related sexual violence from three different countries: Bosnia and Herzegovina, 
Colombia, and Uganda. The study posited that the ARM-28 is a 28-item scale 
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focusing on measuring protective resources across individual, relational, and 
contextual domains. Findings revealed that while there were common elements of 
resilience across these countries, significant differences also existed, reflective of each 
country’s unique cultural and situational context. Therefore, the study concluded 
that a one-size-fits-all factor structure for the ARM-28 is inadequate for capturing 
the nuanced protective factors linked to each nation’s specific circumstances.

The Academic Resilience Scale (ARS-30; Cassidy, 2016)
The ARS-30 is a specialised tool designed to measure resilience in academic settings, 
capturing more than just outcomes by emphasising the processes that underlie 
resilience. Created by Cassidy in 2016, this scale operates on a Likert scale ranging 
from 1, which signifies “likely,” to 5, for “unlikely.” It includes vignettes to simulate 
adverse academic situations, making it particularly relatable for students. The scale 
examines three primary factors: perseverance, reflective and adaptive help-seeking, 
and negative emotional responses. High scores in the first two factors coupled with 
low scores in the third factor indicate higher resilience.

In Cassidy’s initial study, the ARS-30 was administered to a sample of 532 British 
undergraduate students. The study revealed acceptable levels of internal consistency 
with a Cronbach’s alpha of 0.90 and accounted for a significant 42.4% variance in 
academic resilience scores. The study also segmented its sample into two groups 
to test both the original and an alternative version of the questionnaire, aiming to 
assess its discriminant validity.

However, the scale has a few limitations. The study had a notable gender 
imbalance, which might affect the generalisability of its findings. In addition, while 
the ARS-30 aims to capture the ability to ‘bounce back’ from academic setbacks, this 
particular aspect needs further empirical validation. Future research should aim to 
confirm these findings and examine the scale’s applicability to a more diverse student 
population, particularly focusing on the underrepresented male demographic. 
Despite these limitations, the ARS-30 stands as an innovative tool for capturing the 
complexities of academic resilience.

Procedure and ethical aspects
The study obtained ethical clearance from Nelson Mandela University’s Research 
Ethics Committee: Human (REC-H) under the approval reference number: H20-
EDU-ERE-026. Following this approval, additional institutional permissions were 
acquired from the appropriate university managerial gatekeepers to facilitate research 
involving students. Recruitment and orientation of participants were conducted 
through digital channels; this included sending informational emails and hosting 
an online session to outline the study’s objectives and protocols. Participation was 
entirely elective, and all individuals were informed that they could opt out at any 
stage of the study without offering a justification or incurring any penalties. To 
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guarantee confidentiality, each participant’s responses were numerically coded to 
safeguard anonymity.

Data analysis
The study employed both descriptive (Fisher et al., 2009) and inferential statistical 
techniques (Allua & Thompson, 2009) to analyse the quantitative data collected. 
Descriptive statistics were computed based on the administered measuring 
instruments to provide a detailed overview. For inferential analysis, statistical tests 
were conducted to ascertain if significant relationships existed among variables 
such as perseverance, negative affect, reflective help-seeking, academic resilience, 
personal resilience, relational resilience, resilience, and distress scores generated by 
the participants.

Results
The quantitative data collected in this study offered several crucial insights into the 
academic resilience of the final-year BET students at Nelson Mandela University. 
In this phase, 66 students from industrial, civil, electrical, marine, and mechanical 
engineering courses participated by completing a series of the above-mentioned 
standardised psychometric measurement tools. The study participants demonstrated 
high levels of resilience, a finding that was to be expected considering their stage 
of study (final-year) and the perseverance required to complete their BET courses. 
These results offer a quantitative perspective on academic resilience among South 
African engineering students, highlighting the multifaceted nature of resilience and 
the myriad factors that contribute to it. 

Differences were noted between branches of engineering, but across the board, 
those students who could self-identify their psychological distress symptoms and 
challenges proactively sought out resources such as orientation, peer support, and 
academic success strategy workshops provided by the University. Students entering 
university with higher scores in mathematics and physical sciences displayed greater 
academic resilience in their engineering studies, a promising indicator for academic 
admission processes. 

Overall, our study reveals that the majority of the student sample demonstrated 
minimal symptoms related to mental health, with anxiety and mania being the only 
conditions where over 30% reported moderate or severe symptoms. Our sample 
generally reported high levels of personal, relational, and academic resilience, 
supported by strong family bonds and a sense of community. 

With regards to risk, the DSM-5 CCSM-A and other scales employed in the study 
indicated a range of mental health experiences, from mild to severe, across domains 
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like depression, anxiety, and mania. Table 1 presents frequency distributions for the 
DSM-5 CCSM-A domains.

Table 1: Frequency Distributions: DSM-5 CCSM-A Domain Categories (n = 59)

None/Slight Mild/Moderate/Severe

Depression 26 44% 33 56%

Anger 43 73% 16 27%

Mania 21 36% 38 64%

Anxiety 25 42% 34 58%

Somatic symptoms 44 75% 15 25%

Suicidal ideation 51 86% 8 14%

Psychosis 55 93% 4 7%

Sleep problems 41 69% 18 31%

Memory 47 80% 12 20%

Repetitive thoughts and behaviours 39 66% 20 34%

Dissociation 45 76% 14 24%

Personality functioning 38 64% 21 36%

Substance use 48 81% 11 19%

According to Table 1, the majority of the participants in the sample reported to have 
experienced none or slight distress in relation to all the domains, with the exception 
of depression, mania and anxiety. 

Similarly, with regards to resilience, the resilience measures indicated a spread 
from low to very high levels. Table 2 presents the frequency distribution for the 
Adult and Academic Resilience scales.

According to Table 2, the majority of the participants in the sample reported to 
have experienced high to very high resilience with regards to Relational Resilience 
(88%), Personal Resilience (77%), Adult Resilience (85%), Perseverance (77%) and 
Reflection Help Seeking (85%). Most participants (95%) indicated to have experienced 
middle to high resilience in relation to Academic Resilience. The majority (58%) of 
the sample reported to have experienced very low to low resilience with regards to 
Negative Affect. 

The volume of data gathered in this study is extensive, and for the sake of brevity 
and readability, only a summary of the descriptive and inferential statistics is 
provided next. 
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Table 2: Frequency Distributions: Adult and Academic Resilience Scales 

Very Low 
0.00 to 
19.99

Low 
20.00 to 

39.99

Middle 
40.00 to 

60.00

High 
60.01 to 

80.00

Very High 
80.01 to 
100.00

Total

Personal Resilience:

Relational resilience 2 4% 2 4% 2 4% 14 26% 33 62% 53 100%

Personal resilience 0 0% 3 6% 9 17% 18 34% 23 43% 53 100%

Adult resilience 0 0% 3 6% 5 9% 20 38% 25 47% 53 100%

Academic Resilience:

Perseverance 0 0% 2 4% 9 19% 29 62% 7 15% 47 100%

Reflection help 
seeking

1 2% 1 2% 5 11% 18 38% 22 47% 47 100%

Negative affect 12 26% 15 32% 14 30% 6 13% 0 0% 47 100%

Academic resilience 0 0% 2 4% 10 21% 35 74% 0 0% 47 100%

Summary of descriptive statistics
The sample encompassed 66 BET students in their final year (average age 23.3 years, 
SD = 3.02). All participants provided demographic information and completed the 
K10 (Kessler et al., 2002). Subsequently, a subset of 59 students from the final year 
completed the DSM Self-Rated Level 1 CCSM-A (American Psychiatric Association, 
APA, 2013); 53 engaged with the ARM-R (Resilience Research Centre, 2018); and 47 
responded to the ARS-30 (Cassidy, 2016).

Ninety-two per cent of the participants identified as citizens of South Africa, with 
the remaining 8% being international students. In terms of racial composition, 61% 
identified as ‘black’, 24% as ‘white’, and 15% as ‘coloured’. The predominant home 
language spoken among the respondents was isiXhosa, represented by 43%, with 
Afrikaans and English both at 29%. Only a single participant disclosed living with a 
diagnosable mental disorder when completing the survey. No participants indicated 
living with a disability.

The majority of the sample consisted of students studying mechanical engineering 
(35%), with civil engineering students comprising 32%, electrical engineering 
students making up 26%, industrial engineering at 6%, and marine engineering 
at 2%. A significant majority, 65%, stated they participated in the How2@Mandela 
orientation programme (aimed at first-year transition) at the onset of their academic 
pursuits. However, less than half, 44%, reported attending sessions for subject-
specific tutoring (offered for high-risk modules such as mathematics, physics, and 
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engineering drawings), and fewer, only 24%, mentioned their attendance at the 
academic success strategy workshops (focused on time management, study skills, 
etc.) during their academic years.

The majority of participants specified that Nelson Mandela University was their 
preferred tertiary institution, with 71% stating it was their first choice. Additionally, 
86% were accepted into their primary choice of academic programme, and 82% 
mentioned they didn’t have to undertake an admission test. Such tests are necessitated 
when prospective students don’t fulfill the direct admission prerequisites for a specific 
academic programme. South African universities employ an Admission Point Score 
(APS) system, whereby each subject undertaken in the final high school year is 
allocated an APS. The total APS acquired determines eligibility for different courses 
or degrees based on their respective requirements. The predominant score range for 
mathematics was 70-79%, as reported by 38% of the participants, and for physical 
science, 33% of the participants achieved scores within the 60-69% range during 
their Grade 12 year (the concluding year of South African secondary education).

Fifty per cent of the participants were first-generation university students, 
signifying they were the inaugural members of their families to attend university. 
Concerning financial aid, a substantial number of students, 41%, received support 
from the National Student Financial Aid Scheme (NSFAS) provided by the South 
African government. An equivalent proportion, 17%, indicated receiving financial 
support either from parents or family or through a bursary from a public organization, 
while a smaller segment, 11%, stated they were self-funded. Additionally, 21% of 
the participants benefitted from the School of Engineering’s Meal-A-Day project, a 
programme aimed at offering one meal per day to students in financial need.

Summary of inferential statistics 
Turning to our inferential statistics, we used the Chi-square (Chi²) tests of 
independence to explore the relationships between categorical variables. Among 
these, we found nuanced differences in mental health symptoms and resilience 
markers across language, gender, and age groups. 

The ability to study and learn in their home language seemed to contribute 
positively to students’ academic resilience and their ultimate success in course 
completion. For instance, English-speaking students reported higher levels of 
personal resilience compared to their Afrikaans and Xhosa counterparts. Table 3 
presents the relationship between home language and Personal Resilience. 

Table 3 indicates that a significantly larger proportion of Xhosa-speaking students 
(42%) experience lower (<=60) levels of Personal Resilience compared to English and 
Afrikaans-speaking students (8%). 
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Table 3: Contingency Table – Home Language and Personal Resilience  

Personal Resilience

Home Language <=60 >60 Total

Afrikaans or English 2 8% 24 92% 26 100%

Xhosa 5 42% 7 58% 12 100%

Total 7 18% 31 82% 38 100%

Chi² (d.f. = 1, n = 38) = 4.70; p = .030; V = 0.35 Medium. Constant 4 added to observed 
frequencies to meet the requirements for minimum expected frequencies.

Female students, outnumbered in the engineering field, tended to somatise 
psychological distress more than their male counterparts. Table 4 presents statistics 
for the relationship between gender and somatic symptoms.

Table 4: Contingency Table – Gender and Somatic Symptoms

Somatic Symptoms

Gender None/Slight
Mild/Moderate/
Severe

Total

Male 37 84% 7 16% 44 100%

Female 7 50% 7 50% 14 100%

Total 44 76% 14 24% 58 100%

Chi² (d.f. = 1, n = 58) = 6.74; p = .009; V = 0.34 Medium

Table 4 indicates that a significantly larger proportion (50%) of female students 
experience mild/moderate/severe problems related to somatic symptoms compared 
to the male students (16%). This is consistent with the widespread phenomenon of 
women’s tendency to somatise problems (Delisle et al., 2012).

Younger students (20-24 age group) showed higher resilience levels than those 
aged 25 and above. Table 5 presents statistics for the relationship between age 
category and Personal Resilience.

Table 5: Contingency Table – Age Category and Personal Resilience  

Personal Resilience

Age Category <=60 >60 Total

20-24 7 17% 35 83% 42 100%

25+ 5 45% 6 55% 11 100%

Total 12 23% 41 77% 53 100%

Chi² (d.f. = 1, n = 53) = 4.12; p = .042; V = 0.28 Small
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Table 5 reveals that a significantly larger proportion of students in the 25+ age 
category (45%) experience lower (<=60) levels of Personal Resilience compared to 
students in the 20-24 age category (17%). This discrepancy highlights the need for 
targeted support and interventions for older students who seem to be struggling 
more with Personal Resilience. Table 6 presents statistics for the relationship between 
age category and Adult Resilience.

Table 6: Contingency Table – Age Category and Adult Resilience 

Adult Resilience

Age Category <=60 >60 Total

20-24 4 10% 38 90% 42 100%

25+ 4 36% 7 64% 11 100%

Total 8 15% 45 85% 53 100%

Chi² (d.f. = 1, n = 53) = 4.90; p = .027; V = 0.30 Medium

Table 6 illuminates that a significantly larger proportion of students in the 25+ age 
category (36%) experience lower (<=60) levels of Adult Resilience compared to their 
younger counterparts in the 20-24 age category (10%). This divergence underscores 
the heightened struggles faced by the older students in building Adult Resilience.

The divergences observed in Tables 5 and 6 underscore the pronounced struggles 
of students in the 25+ age category, both with Personal and Adult Resilience. 
These results highlight the imperative for exploring and implementing targeted 
interventions and supportive measures specifically tailored to address the resilience 
needs of this older demographic, thereby aiming to mitigate the identified resilience 
gaps. 

Furthermore, attending orientation programmes and academic success 
workshops appeared to positively influence resilience and reduce symptoms of 
depression and anger as well as sleep problems. Tables 7 to 9 present statistics for the 
relationship between whether the students attended any academic success strategy 
workshops and DSM-5 CCSM-A variables, specifically depression, anger, and sleep 
problems.

Table 7: Contingency Table – Academic Success Strategy Workshop Attendance and 
Depression

Depression

Attend any Academic Success 
Strategy Workshops None/Slight

Mild/Moderate/
Severe

Total

Yes 10 67% 5 33% 15 100%

No 16 36% 28 64% 44 100%

Total 26 44% 33 56% 59 100%

Chi² (d.f. = 1, n = 59) = 4.17; p = .041; V = 0.27 Small
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Table 7 indicates that a significantly larger proportion of students who did not attend 
any Academic Success Strategy Workshops experienced mild/moderate/severe 
depression (64%) compared to those who attended such workshops (33%). 

Table 8: Contingency Table – Academic Success Strategy Workshop Attendance and Anger

Anger 

Attend any Academic Success 
Strategy Workshops

None/Slight
Mild/Moderate/
Severe

Total

Yes 14 93% 1 7% 15 100%

No 29 66% 15 34% 44 100%

Total 43 73% 16 27% 59 100%

Chi² (d.f. = 1, n = 59) = 4.26; p = .039; V = 0.27 Small

Table 8 reveals that a significantly larger proportion of students who did not attend 
any Academic Success Strategy Workshops experienced more than slight anger 
(34%) compared to those who attended such workshops (7%).

Table 9: Contingency Table – Academic Success Strategy Workshop Attendance and Sleep 
Problems

Sleep Problems 

Attend any Academic Success 
Strategy Workshops None/Slight

Mild/Moderate/
Severe

Total

Yes 14 93% 1 7% 15 100%

No 27 61% 17 39% 44 100%

Total 41 69% 18 31% 59 100%

Chi² (d.f. = 1, n = 59) = 5.39; p = .020; V = 0.30 Medium

Table 9 unveils that a significantly larger proportion of students who did not attend 
any Academic Success Strategy Workshops experienced more than slight sleep 
problems (39%) compared to those who attended such workshops (7%).

The insights derived from Tables 7, 8, and 9 collectively illustrate the substantial 
implications of non-attendance at Academic Success Strategy Workshops on 
students’ well-being. The data underscores a discernible correlation between non-
attendance and elevated levels of depression, heightened expressions of anger, and 
increased prevalence of sleep problems among students. These interlinked results 
emphasise the critical need for reinforced strategies, perhaps in the form of enhanced 
encouragement or mandates for workshop attendance, aimed at alleviating the 
myriad of adverse effects observed. Further exploration is warranted to ascertain 
the optimal approaches and interventions necessary to mitigate these prevalent 
issues and foster an environment conducive to both academic success and holistic  
well-being of the students.
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Relationships between the scales
Table 10 presents the Pearson correlation coefficients that were used to recognise 
and analyse the strength and direction of the relationships between the scales. 
Correlations with absolute value greater than or equal to 0.30 are deemed significant 
according to the recognised guidelines and are in bold in Table 10.

Table 10: Pearson Product Moment Correlations for the Scales

    Academic Resilience Adult Resilience Kessler

 

Perseverance

N
egative affect

Reflection

A
cadem

ic resilience

Personal resilience

Relational resilience

A
dult resilience

Psychological distress

Academic 
Resilience

Perseverance - -.225 .749 .845 .096 .139 .128 -.341

Negative 
affect

-.225 - -.229 .133 -.299 -.071 -.218 .481

Reflection .749 -.229 - .878 .118 .233 .188 -.265

Academic 
resilience

.845 .133 .878 - .017 .198 .109 -.154

Adult 
Resilience

Personal 
resilience

.096 -.299 .118 .017 - .632 .925 -.472

Relational 
resilience

.139 -.071 .233 .198 .632 - .879 -.295

Adult
resilience

.128 -.218 .188 .109 .925 .879 - -.435

Kessler Psychological 
distress

-.341 .481 -.265 -.154 -.472 -.295 -.435 -

The results in Table 10 summarized according to the scales are (values in parentheses 
are correlations):

Academic Resilience
o	 Perseverance: 

•	 Positively correlated with Reflection (.749) and Academic Resilience (.845).
•	 Negatively correlated with Kessler Psychological Distress (-.341). 

o	 Negative affect: 
•	 Positively correlated with Kessler Psychological Distress (-.481).

o	 Reflection: 
•	 Positively correlated with Perseverance (.749) and Academic resilience (.878).
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o	 Academic resilience: 
•	 Positively correlated with Academic Resilience (.845) and Reflection (.878).

Adult Resilience
o	 Personal resilience: 

•	 Negatively correlated with Kessler Psychological Distress scale (-.472).
o	 Adult resilience:

•	 Negatively correlated with Kessler Psychological Distress scale (-.435). 

Kessler Psychological Distress
•	 Positively correlated with Negative Affect (.481). 
•	 Negatively correlated with Perseverance (-.341) and Personal Resilience 

(-.472).

As observed in Table 10, the data elucidates the paramount importance of bolstering 
both perseverance and personal resilience as crucial strategies for mitigating 
distress. Interestingly, both the symptoms and domains from the DSM-5 exhibit 
a positive correlation with negative affect and the Kessler Distress Scale, aligning 
with conventional expectations. However, they do not correlate with perseverance 
or reflection under the academic resilience measure. This absence of correlation is 
somewhat surprising, particularly considering the observed negative correlation 
with adult resilience, indicating a potential differentiation in the roles and impacts 
of academic and adult resilience in relation to distress. These intricacies point 
toward a nuanced and multifaceted interplay between different aspects of resilience 
and mental health, setting the stage for a more comprehensive understanding of 
students’ mental states and resilience capacities. Overall, the results offer a nuanced 
view of the students’ mental health and resilience statuses, enriched by statistical 
testing, as seen above, to highlight relationships between variables. The insights 
gleaned from this examination serve as a precursor to the concluding reflections, 
aiming to synthesise the results into coherent insights and implications.

Conclusion 
The quantitative data from this study revealed generally strong levels of academic 
resilience among the final-year BET students. The measures of risk and resilience, 
as assessed by the measurement items, revealed statistically significant levels of 
perseverance and resilience in the face of academic challenges. The diversity of the 
results suggests that categorical variables do indeed have an impact, affecting the 
likelihood of a student belonging to a particular group for a given measure. 

The qualitative findings, particularly from the lecturer and support staff sub-
samples which have been explored extensively in prior published work (Mapaling 
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et al., 2021, Mapaling et al., 2022, Mapaling et al., 2024), depict a contrasting, more 
challenging picture of the students’ lives. During the interviews with the different 
sample groups, it was observed that students, answering based on their experiences, 
were likely more engaged, while the staff, overwhelmed by numerous responsibilities 
during the COVID-19 pandemic, were more observational in their responses. Another 
explanation for the discrepancy observed is the potential inclination of individuals 
towards impression management when responding to psychometric instruments 
(Riemer & Shavitt, 2011), leading to more favourable responses. This variance 
between the qualitative and quantitative findings underscores the complexities of 
academic resilience. This chapter emphasises the importance of quantitative research 
in revealing aspects of resilience that qualitative data might overlook and has 
significant implications for improving student support interventions in challenging 
academic environments like engineering. 

In addition, according to lecturers (as part of the broader study) (Mapaling, 
2023), there has been a change in the practical training received by students, with 
those enrolled in the diploma programme receiving a year of practical training in 
preparation for their future careers, unlike the current BET degree students. This 
brings forth the necessity for further research to refine interventions and to delve 
deeper into the under-researched areas related to students’ perceptions of their 
university training in relation to their future careers.

Strengths and limitations of the study
The study is underpinned by several noteworthy strengths that lend it both depth 
and breadth. It features a comprehensive review of existing literature, incorporating 
global perspectives that span from South Africa to India and beyond. The inclusion 
of recent phenomena such as the impact of COVID-19 and online distance learning 
adds a layer of timeliness and relevance to the research. Furthermore, the focus on 
students’ self-reported experiences provides invaluable qualitative insights, enriched 
by an awareness of cultural and linguistic differences.

While the study provides valuable insights, it also has certain limitations. The 
dependence on self-reported data could introduce subjective biases, potentially 
affecting the study’s broader applicability. Additionally, the focus on engineering 
students may limit the relevance of the findings to other academic disciplines. The 
study mainly offers a snapshot of student perceptions, which could be influenced by 
other external variables not examined, such as prevailing economic or educational 
policies. Moreover, the research is confined to a relatively small geographic area 
and setting, specifically the Nelson Mandela University, which may not capture the 
diverse experiences and challenges faced by students in other parts of South Africa.

Furthermore, the study is not without its methodological limitations. For 
example, the use of the DSM-5 CCSM-A as a screener for mental health issues in 
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higher education introduces several gaps. The current study failed to collect clinical 
diagnostic data and did not compare the DSM-5 CCSM-A to more comprehensive 
psychopathology scales. Furthermore, the instrument has not been assessed according 
to recognised standards like the Standards for Educational and Psychological 
Testing and lacks normative data, calling into question its specificity and suitability 
for this particular setting. As for the K-10 scale, the lack of established cut-off scores 
and normative data for the specific populations in the study necessitates further 
research for its effective application. The study also utilized the ARM-R and ARS-
30 instruments to measure resilience. These instruments, originating from Canada 
and Britain respectively, were administered without prior usage in a South African 
context (Laher & Cockcroft, 2013), although they have been found to be reliable in 
international contexts. Some of the items on the ARS-30 were reverse scored, adding 
another layer of complexity. Despite their international validity, questions remain 
about their applicability within South Africa, particularly considering the nation’s 
unique cultural and linguistic landscape. Therefore, more research is warranted 
to validate these measures for local usage. Overall, these limitations related to 
measurement tools point to the need for further research to establish their validity 
and reliability in diverse academic settings.
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