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Introduction
Semester at sea (SAS) is a United States (US) study-abroad programme that aims to develop a 
global perspective in students during their time abroad (Kang 2018; McCabe 1994). The SAS ship 
has cruised worldwide since 1963, introducing students to different cultures while they earn 
degree credits (Kang 2018) and develop a deeper cultural understanding and intercultural 
competencies (Mayer, Surtee & Visser 2016). 

Longitudinal research shows that the SAS programme of studying abroad has long-term benefits 
for the participants, stimulating a global mindfulness and cultural sensitivity (Medora, Roy & 
Brown 2020). Dukes et al. (1994) found that course participants developed a strong sense of 
purpose in life. Another study showed that 10 years after completing the voyage, participants still 
ascribed meaning to the voyage and defined it as an important experience during their lifetime 
development (Dukes, Johnson & Newton 1991). Dukes (2006:209) found that 22 years after the 
experience of the SAS, students saw the voyage as a meaningful experience and a ‘springboard 
for personal growth’. So far, researchers have not yet investigated the sense of coherence (SOC) 
and mental health of SAS students.

Researchers have investigated salutogenesis, the study of (mental) health development, for the 
last four decades (e.g. Antonovsky 1979; Mayer 2011; Pretorius, Walker & Heyns 2009). Sense of 
coherence, as the major component of salutogenesis, has been researched in various contexts 
including politics, education, business, and health (Maass et al. 2022; eds. Mittelmark et al. 2021), 
in diverse societies such as Scandinavia (Eriksson, Sagy & Lindström 2012; Saloniemi et al. 2014), 
Israel (Braun-Lewensohn, Abu-Kaf & Kalagy 2017), and South Africa (Louw & Mayer 2014; 
Matumba 2020; Strümpfer 1995). Aaron Antonovsky, a medical sociologist (1993), emphasises 
that individuals’ health is strongly influenced by their inner attitudes towards the world and their 
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life, in addition to external factors such as the political system, 
the environment, war, or starvation. Salutogenesis predicts 
that individuals with many resources and strong coping 
strategies usually manage stressors better than others (Mayer 
2011). The most important component of mental health is 
therefore defined as SOC, a life-orientation, which contributes 
to keeping individuals mentally healthy (Mittelmark 2022). 

The three major aspects of SOC are: (1) comprehensibility, (2) 
manageability, and (3) meaningfulness. These provide 
measures of how people understand the world, manage 
resources, and create meaning in and motivate their lives 
(Antonovsky 1979; Mayer, Louw & Von Der Ohe 2019). 
Researchers have debated how SOC develops and up to what 
age a person can develop it. Antonovsky (1979) believed that 
it is best developed before the age of 30. Others, however, 
have found that SOC can be developed throughout life 
(Bahrs & Matthiessen 2007; Mayer & Krause 2011; Meier 
Magestretti 2022), and that it is dynamic and can change 
during the lifespan in connection with specific incidents 
(Kähönen et al. 2012). The question concerning its 
development is relevant to how SOC develops in university 
students and in higher education institutions (HEIs).

Sense of coherence in students
Antonovsky (1979, 1987) describes SOC, which entrenches a 
person’s individual, socio-cultural and historical contextual 
experience, as a major health indicator that buffers stressors 
in daily life. Researchers have found a strong relationships 
between SOC and the development of intercultural 
competencies, meaning-making, overcoming challenges, 
finding solutions to and managing conflicts in complex 
situations, physical health, and resilience (Mayer 2011; 
Mayer & Boness 2009, 2013; Mayer & Krause 2011; Morrison & 
Clift 2006). Therefore, SOC influences a person’s health and 
well-being (Daoud et al. 2014; Lindström & Eriksson 2010).

Research has shown that students in HEIs increasingly 
experience challenges with mental health, such as increased 
stress, anxiety, depression, and burnout (Gallego et al. 2014; 
Regehr, Glancy & Pitts 2013), especially since the coronavirus 
disease 2019 (COVID-19) pandemic (Holm-Habdulla et al. 
2022), with concomitant general health problems (Lin & 
Huang 2012). Higher education institutions themselves are 
required to be innovative, internationalised, and responsive 
to change (Fan et al. 2017). They must also monitor and 
promote staff and students’ health and well-being, since 
burnout and mental ill-health in staff and students are 
reportedly on the rise (Dooris, Doherty & Orme 2017; Mayer & 
Boness 2011). Furthermore, international researchers confirm 
that students’ mental health is worsening (Campbell et al. 2022). 
Strategies to improve mental health and well-being focus on 
increasing supportive social networks, preparing students 
for their studies, and training them to adapt to new social and 
cultural contexts (Campbell et al. 2022).

Salutogenesis research in teaching and learning – as 
summarised in De Oliveira Olney and Kiss’s (2022) well-

researched overview – has shown that a strong SOC in 
students can support their ability to cope with complex 
experiences and simultaneously stay healthy (Bracha & 
Bocos 2015; Brewer et al. 2019; Darling et al. 2007; Dooris, 
Wills & Newton 2014; Garista, Pocetta & Lindström 2019; 
Leela, Loo & Tan 2021; Louw et al. 2019; Matić et al. 2022; 
Pretorius et al. 2009; Suraj & Singh 2011). Higher education 
institutions are often complex in terms of culture and socio-
cultural student backgrounds, and as international 
institutions, they expose students to a diversity of experiences 
(Killick 2017). A strong SOC is needed to deal with diversity, 
interculturalisation and internationalisation effectively and 
healthily (Jakovljevic 2018).

Sense of coherence in the context of culture and 
interculturality
Studies have shown that culture influences SOC (Antonovsky 
1979, 1987; Ying, Lee & Tsai 2007), and that SOC’s development 
affects intercultural competencies while being simultaneously 
influenced by intercultural competencies (Mayer 2011; Mayer 
& Oosthuizen 2020; Olney & Kiss 2022). For example, Crowther 
and Lau (2019) demonstrate that the SOC of Polish migrant 
women in Scotland helped them to understand their unique 
experiences, and challenges with intercultural communication, 
and their ability to comprehend situations in the context of 
their own cultural values, psychosocial experiences, and 
beliefs. Therefore, SOC is an important consideration that 
might help people to cope in a cultural context and deal with 
their vulnerability (Crowther & Lau 2019).

Researchers have investigated SOC in university students 
from diverse backgrounds, such as students from different 
cultural or national contexts (Chu et al. 2016). In the 
educational system, SOC shows in better academic 
performance, achievement, and learning success (Mayer & 
Boness 2011). Researchers have also shown that SOC is 
associated with healthier behaviours, fewer health 
complaints, less worry, higher well-being, and reduced 
emotional loneliness in university students (Binkowska-Bury 
& Januszewicz 2010; Dadaczynski et al. 2022; Nosheen, 
Naveed Riaz & Batool 2014; Suraj & Singh 2011). These 
benefits suggest that universities should implement 
programmes to increase students’ SOC. However, the 
development of SOC might differ across student cultural 
backgrounds. For example, a comparative study of German 
and Chinese students showed that German students scored 
higher in total SOC and in its sub-categories, especially 
meaningfulness. In both groups, female students scored 
higher than male students (Louw et al. 2019). A recent study 
from Japan (Omiya et al. 2022) showed that educational 
systems should consider gender differences in SOC.

A study by He (2019) showed that SOC is related to students’ 
intercultural abilities, where a high SOC is negatively related 
to the avoidance-orientated strategies of international 
students coping in a new cultural academic environment. 
Ying et al. (2000) found that racial and ethnic similarity might 
be associated with SOC development. These researchers 
reported that:
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[I]ndividuals with a racially/ethnically mixed network enjoyed 
the highest sense of coherence, followed by those with an 
ethnically same network, and those with either a racially same or 
mixed network reported the lowest sense of coherence. (p. 8)

Da-Silva-Domingues et al. (2022) point out that SOC research 
should consider cultural diversity and educational context to 
understand SOC and determine the relationships between 
SOC and health-related behaviours. As previously suggested, 
HEIs might consider programmes to promote students’ SOC 
in order to prepare them for work, careers, unexpected 
changes, and to build or maintain positive health (Dadaczynski 
et al. 2022; Dooris et al. 2017; Krause & Mayer 2012).

Research methods and design
Study setting
The study was conducted during an SAS voyage in Fall 2022 
and included the total of 357 SAS students boarding the selected 
voyage. The study used a cross-sectional correlation design. 
The participants were requested to participate by completing 
Antonovsky’s (1987) Life Orientation Questionnaire in the 
beginning and at the end of the SAS voyage.

Data collection
The data were collected using Antonovsky’s (1987) Life 
Orientation Questionnaire, which consists of 29 items and 
uses a seven-point semantic differential response format. In 
addition, the questionnaire has three sub-scales measuring 
comprehension (11 items), management (10 items), and 
meaningfulness (9 items). The authors reverse-scored the 
necessary items following the scoring instructions before 
calculating the participants’ mean total SOC and three sub-
scale scores.

Data analysis
The authors analysed the data using R version 4.3.1 (R Core 
Team 2023). They used independent samples t-tests to 
investigate mean score differences in the SOC sub-scale 
scores for US versus other participants and women versus 
men participants. Because scale scores must be bias-free 
before comparing mean scores, the authors first fitted the 
graded response model (Samejima 1969) to the item responses 
and then investigated differential test functioning (DTF) to 
ensure that the groups’ scale scores were comparable 
(Chalmers, Counsell & Flora 2016). The authors used ordinal 
logistic regression in the lordif package version 0.3–3 to 
identify items with differential item functioning. Items with 
no differential item functioning as achoring items were used 
in the mirt package version 1.3.9 to investigate DTF (Chalmers 
2012). The authors treated the latent means and variances as 
free estimates in the focal group. The DTF approach provides 
a signed and unsigned test value. The former indicates 
systematic test bias, and the latter indicates average bias. It 
also provides a standardised effect size that indicates the 
percentage score difference between groups across a test. 
This effect size will be 0 when no DTF is present (Chalmers 
et al. 2016).

Ethical considerations
Ethical considerations as detailed by Charmaz (2011) and 
Englander (2016) were followed during the research. These 
were the need for anonymity, confidentiality, voluntary 
participation, informed consent, and the right of the 
participant to withdraw from the research study at any point. 
All participants were orally informed that the data will be 
used for research purposes and published. Ethical clearance 
to conduct this study was obtained from the University for 
Digital Technologies in Medicine & Dentistry (DTMD).

Results
Altogether, 357 students participated in this study. The 
participants’ mean age was 21.29 years (median = 21, s.d. 
[standard deviation] = 5.28). Most participants resided in the 
US (n = 280, 83%). The remainder (n = 59, 17%) were from 
different countries, such as Belgium, Chile, Canada, and 
Mexico. Most participants were women (n = 256, 73%) or men 
(n = 95, 27%). Six participants (2%) identified as non-binary.

Table 1 presents descriptive statistics for the Life Orientation 
Questionnaire scores for the combined group of US versus 
other countries participants and women versus men.

Comprehensibility
Table 2 presents the comprehensibility scale GRM item 
parameters and fit statistics. The model had a satisfactory fit to 
the data (M2[44] = 118.52, p < 0.001, RMSEA [root mean square 
error of approximation] = 0.069, SRMSR = 0.07, TLI = 0.90, 
CFI = 0.92). The items’ factor loadings ranged from 0.28 to 0.68, 
and the mean slope parameter was 1.03 (median = 0.91, 
s.d. = 0.34). No items showed statistically significant misfit 
based on the signed chi-squared test. The scale score alpha and 
marginal reliability coefficients were 0.75 and 0.79.

Item C10 showed uniform differential item functioning for 
nationality (p = 0.001). Therefore, the authors used all the other 
items as anchors in a multigroup analysis. The signed DTF 
between -5 and 5 on the latent trait was statistically significant 
(p = 0.027) with an unsigned DTF effect size of 0.54% (0.26%, 
1.33%). Consequently, the authors removed item C10 for the 
mean score difference test for nationality. The group’s mean 
score difference was not statistically significant (t[75.76] = 1.25, 
mean US = 3.96, mean other countries = 3.80, mean score 
difference = 0.16 [-0.07, 0.41], p = 0.216, d = 0.20 [-0.11, 0.53]).

The comprehension scale scores had no differential item or 
test functioning across gender. The group’s mean score 
difference was also not statistically significant (t[173.69] = 
1.19, mean women = 3.90, mean men = 3.79, mean score 
difference = 0.11 [-0.07, 0.29], p = 0.236, d = 0.14 [-0.08, 0.38]).

Manageability
Table 3 presents the manageability scale GRM item 
parameters and fit statistics. The model had a satisfactory fit 
to the data (M2[35] = 72.69, p < 0.001, RMSEA = 0.055, 
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SRMSR = 0.06, TLI = 0.95, CFI = 0.96). The items’ factor 
loadings ranged from 0.34 to 0.78, and the mean slope 
parameter was 1.21 (median = 1.21, s.d. = 0.45). No items 
showed statistically significant misfit based on the signed 
chi-squared test. The scale score alpha and marginal 
reliability coefficients were 0.76 and 0.82.

No items showed differential item functioning for 
nationality and gender. The nationality group’s mean score 
difference  was not statistically significant (t[75.33] = -0.56, 
mean US = 4.80, mean other countries = 4.88, mean score 
difference = -0.08 [-0.32, 0.22], p = 0.578, d = -0.09 [-0.40, 0.26]). 
The gender group’s mean score difference was also not 
statistically significant (t[157] = 0.94, mean women = 4.84, 
mean men = 4.74, mean score difference = 0.01 [-0.10, 0.32], 
p = 0.350, d = 0.12 [-0.12, 0.37]).

Meaningfulness
Table 4 presents the meaningfulness scale GRM item 
parameters and fit statistics. The model had a satisfactory fit 
to the data (M2[20] = 71.61, p < 0.001, RMSEA = 0.085, 
SRMSR = 0.07, TLI = 0.94, CFI = 0.95). The items’ factor 

loadings ranged from 0.35 to 0.80, and the mean slope 
parameter was 1.53 (median = 1.51, s.d. = 0.54). No items 
showed statistically significant misfit based on the signed 
chi-squared test.

Item ME11 showed statistically significant uniform 
(p = 0.001) and non-uniform (p < 0.001) differential item 
functioning for nationality. Therefore, the authors used all 
the other items as anchors in a multigroup analysis. The 
signed DTF between -5 and 5 on the latent trait was not 
statistically significant (p = 0.497) with an unsigned DTF 
effect size of 0.97 (0.38, 1.63). Therefore, the authors did not 
remove this item from the nationality mean score difference 
test. The nationality group’s mean score difference was not 
statistically significant (t[76.71] = 0.64, mean US = 5.19, 
mean other countries = 5.06, mean score difference = 0.01 
[-0.18, 0.40], p = 0.522, d = 0.10 [-0.21, 0.41]).

Item ME4 showed uniform differential item functioning for 
gender (p < 0.001). Therefore, the authors used all the other 
items as anchors in a multigroup analysis. The signed DTF 
between -5 and 5 on the latent trait was not statistically 
significant (p = 0.140) with an unsigned DTF effect size of 0.54 

TABLE 2: Comprehension graded response model item parameters and fit statistics.
Item λ A b1 b2 b3 b4 b5 b6 G χ2 df RMSEA p

C1 0.46 0.89 -4.86 -3.36 -1.78 -0.67 0.43 3.05 -1.28 9.80 88 0.01 0.398
C3 0.28 0.50 -9.15 -4.17 -1.93 0.78 2.96 6.16 -0.64 104.79 95 0.02 0.231
C5 0.35 0.64 -5.42 -2.72 -0.32 1.29 3.24 7.30 0.44 89.66 93 0.00 0.579
C10 0.54 1.09 -1.57 -0.57 0.33 1.34 2.59 4.37 0.94 107.74 97 0.02 0.214
C12 0.59 1.24 -3.64 -2.19 -0.94 0.05 1.25 2.83 -0.45 66.30 80 0.00 0.864
C15 0.45 0.85 -4.16 -2.80 -1.38 0.86 2.91 5.20 -0.13 73.25 79 0.00 0.661
C17 0.47 0.91 -2.37 -0.97 0.39 2.04 3.60 5.35 1.27 96.03 90 0.01 0.312
C19 0.68 1.57 -1.82 -0.80 0.05 0.94 1.88 2.94 0.51 82.11 87 0.00 0.628
C21 0.58 1.20 -2.51 -1.22 -0.16 0.73 1.48 2.70 0.21 81.88 100 0.00 0.907
C24 0.68 1.57 -2.14 -0.97 0.04 1.00 1.73 3.10 0.48 108.93 80 0.03 0.017
C26 0.46 0.88 -3.16 -1.82 -0.68 0.96 2.08 3.45 0.14 97.74 105 0.00 0.680

λ, factor loadings; a, item slope; b, item thresholds; G, generalised item difficulty; df, degrees of freedom; RMSEA, root mean square error of approximation.

TABLE 1: Descriptive statistics of the Life Orientation Questionnaire scores for nationality and gender.
Scale Mean s.d. Median Skewness Kurtosis s.e.

Comprehensibility 3.86 0.78 3.91 -0.18 0.16 0.04
Manageability 4.80 0.85 4.9 -0.39 0.5 0.05
Meaningfulness 5.17 0.93 5.12 -0.42 0.46 0.05
Nationality United States (n = 280)
Comprehensibility 3.90 0.75 3.91 0.08 -0.11 0.04
Manageability 4.80 0.81 4.85 -0.06 -0.12 0.05
Meaningfulness 5.19 0.90 5.12 -0.35 0.51 0.05
Nationality other countries (n = 59)
Comprehensibility 3.69 0.89 3.82 -0.69 -0.18 0.12
Manageability 4.88 0.99 5.1 -1.09 1.45 0.13
Meaningfulness 5.10 1.06 5.12 -0.61 0.31 0.14
Gender women (n = 256)
Comprehensibility 3.90 0.78 3.91 -0.02 -0.24 0.05
Manageability 4.84 0.83 4.90 -0.17 -0.26 0.05
Meaningfulness 5.24 0.89 5.25 -0.22 -0.30 0.06
Gender men (n = 95)
Comprehensibility 3.79 0.75 3.73 -0.56 0.93 0.08
Manageability 4.74 0.90 4.80 -0.86 1.8 0.09
Meaningfulness 4.93 1.01 4.88 -0.61 1.13 0.10

Note: US coded 0 and other countries coded 1. Women coded 0 and men coded 1.
s.d., standard deviation; s.e., standard error of the mean.
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(0.17, 1.91). Therefore, the authors did not remove this item 
from the gender mean score difference test. The gender 
group’s mean score difference was statistically significant 
(t[151.95] = 2.63, mean score women = 5.24, mean score 
men = 4.93, mean score difference = 0.31 [0.09, 0.55], p = 0.010, 
d = 0.33 [0.09, 0.55]).

Discussion
This study contributes to determining the profile of SOC 
sub-scales in students attending the SAS study-abroad 
programme from September to December 2022 to address 
the gap in research on SOC and mental health of this specific 
cohort. The research appears to be urgently needed because 
mental health and well-being has become an increasingly 
pressing issue in HEIs and for students who have been 
experiencing stress, depression and a general decrease in 
mental health (Chen et al. 2013; Gumz et al. 2014; Holm-
Habdulla et al. 2022).

The SOC can change over time and with the impact of specific 
life events (Kähönen et al. 2012) and it can be developed 
throughout life (Bahrs & Matthiessen 2007; Mayer & Krause 
2011; Meier Magestretti 2022). This study shows that, overall, 
the SAS students scored highest in meaningfulness, the 
component that is mainly responsible for motivation and for 
seeing life as worth living. This result is limited, based on the 
fact that they are raw scores rather than norm scores, which 
is the most basic form of test score. By the end of the voyage, 
it can be assumed that the students would have had many 
positive intercultural and diverse experiences, which would 
have contributed to their experience of meaningfulness. 
Involvement in shipboard culture may have prepared them 
well for creating meaning, and for understanding and 
managing their experiences and creating resilience during 

their time on the ship and while visiting different countries 
(Mayer 2011; Mayer & Boness 2009, 2013; Mayer & Krause 
2011; Morrison & Clift 2006).

Furthermore, it can be assumed that the students who were 
on the voyage already had high levels of manageability (e.g. 
having organised their study marks, application forms and 
funding) and comprehensibility (understanding how to 
study in the context of the ship culture and in the context of a 
diverse student body). The students also underwent health 
checks and mental health checks to be able to join the voyage 
and it is further assumed that this ensured that the students 
who were accepted on the ship had acceptable levels of 
mental and physical health. It is likely that they began the 
SAS semester with high levels of SOC and were therefore 
able to cope with the complex cultural and intercultural 
experiences and simultaneously stay healthy (Bracha & 
Bocos 2015).

The students from countries other than the US also were 
likely to have a high manageability score to cope with the 
majority culture of SAS and the US university system. It can 
be assumed that the entire ship’s culture was strongly 
influenced by the US HEI system. That said, there were no 
statistically significant mean score differences in the three 
SOC sub-scales between US and non-US participant groups.

Altogether, female students scored higher than male students 
in meaningfulness. This finding supports similar findings in 
previous studies (Louw, Mayer & Surtee 2014).

This study supports the study by Ying et al. (2000), showing 
that students in diverse and intercultural contexts could 
score high in SOC based on their diverse experiences.

TABLE 4: Meaningfulness graded response model item parameters and fit statistics.
Item λ A b1 b2 b3 b4 b5 b6 G χ2 df RMSEA p

ME4 0.35 0.64 -6.89 -4.32 -2.35 -0.71 0.71 2.87 -1.67 79.33 80 0.00 0.500
ME7 0.60 1.26 -3.36 -2.50 -1.91 -0.86 0.01 1.27 -1.30 83.76 69 0.03 0.109
ME8 0.60 1.26 -3.54 -2.49 -1.89 -0.92 0.22 1.62 -1.27 76.95 65 0.02 0.147
ME11 0.57 1.18 -4.31 -3.28 -2.68 -1.48 -0.23 1.01 -1.93 65.31 58 0.02 0.238
ME14 0.76 1.97 -2.31 -2.05 -1.56 -0.83 -0.20 0.70 -1.12 69.29 63 0.02 0.274
ME16 0.72 1.75 -3.39 -2.35 -1.55 -0.58 0.54 1.90 -1.02 36.51 51 0.00 0.937
ME22 0.80 2.28 -3.02 -2.56 -2.00 -1.06 -0.44 0.39 -1.50 45.39 45 0.01 0.456
ME28 0.75 1.91 -2.65 -1.64 -0.95 -0.21 0.33 1.32 -0.61 64.12 64 0.00 0.472

λ, factor loadings; a, item slope; b, item thresholds; G, generalised item difficulty; df, degrees of freedom; RMSEA, root mean square error of approximation.

TABLE 3: Manageability graded response model item parameters and fit statistics.
Item λ A b1 b2 b3 b4 b5 b6 G χ2 df RMSEA p

MA2 0.45 0.85 -4.97 -3.36 -2.02 -0.63 0.79 3.06 -1.28 77.80 88 0.00 0.773
MA6 0.40 0.75 -4.09 -2.55 -0.63 0.87 2.56 6.32 0.14 97.97 88 0.02 0.219
MA9 0.34 0.62 -5.99 -3.47 -2.02 -0.58 1.05 4.15 -1.23 103.44 102 0.01 0.441
MA13 0.65 1.46 -3.36 -2.76 -2.03 -1.18 -0.41 1.09 -1.55 85.81 70 0.03 0.096
MA18 0.48 0.94 -2.86 -1.73 -0.91 0.01 1.09 2.38 -0.37 94.78 102 0.00 0.681
MA20 0.69 1.62 -3.57 -2.27 -1.39 -0.65 0.14 1.36 -1.04 8.87 78 0.01 0.390
MA23 0.58 1.21 -3.33 -2.62 -1.95 -1.27 -0.76 0.20 -1.63 74.95 82 0.00 0.697
MA25 0.61 1.30 -2.78 -1.67 -0.65 0.16 1.37 2.80 -0.20 91.78 80 0.02 0.173
MA27 0.78 2.10 -3.00 -2.40 -1.72 -0.95 -0.02 0.96 -1.29 65.63 58 0.02 0.230
MA29 0.58 1.22 -3.43 -2.23 -1.09 -0.25 0.36 1.77 -0.77 94.68 92 0.01 0.403

λ, factor loadings; a, item slope; b, item thresholds; G, generalised item difficulty; df, degrees of freedom; RMSEA, root mean square error of approximation.
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Limitations
The results need to be viewed, interpreted, and understood 
in the context of the study’s limitations. Firstly, the study was 
limited to only one set of data, which was collected towards 
the end of one voyage. Therefore, no comparisons could be 
made between data from the beginning and the end of the 
voyage. Such comparisons would have provided better 
evidence for a change in SOC as a result of the SAS experience. 
Secondly, the study was based on a relatively small sample, 
which limited the type of statistical analysis conducted. 
Specifically, small sample sizes lead to large standard errors 
of the different estimates. These larger standard errors mean 
that the estimates are less precise and there might not be 
enough statistical power to detect statistical significance. 
Thirdly, given the biographical information of the sample, 
there is a bias because most of the students were from the US 
and defined themselves as female. This limitation means that 
the results might not generalise to the wider population. 
However, they could generalise to future SAS student 
populations.

Conclusion and recommendations
This study contributes to the body of research on SOC and 
students in HEIs and in study-abroad programmes, 
especially SAS. The study’s aim was to explore the SOC of 
students towards the end of the SAS September–November 
2022 voyage regarding overall scores and in connection with 
nationality and gender. The study shows that overall 
scores in meaningfulness were the highest, followed by 
manageability and comprehensibility, which potentially 
supports the idea that the motivational component of SOC is 
the most important in the lives of these students. Finally, 
women scored higher in meaningfulness than men.

Future research on SAS programmes should focus on 
comparing students’ SOC scores from the beginning of the 
voyage and the end of the voyage, to develop an idea of how 
the experience of the programme affects SOC in students 
who engage in such richly diverse experiences. In this 
context, not only data on SOC should be collected but also, 
for example, data on intercultural competence and other 
sociocultural and contextual components to develop a 
deeper understanding of how SOC, diversity experiences 
and experiences of cultural differences and similarities affect 
each other.

In addition, measures should be used that explore students’ 
experiences of being part of majority and minority cultures on 
SAS voyages. The fact that SAS is a US study-abroad 
programme could influence how students experience their 
being, learning, and studying on board ship and while visiting 
various countries. These future results could be of help in 
intercultural encounters in different HEIs and work contexts.

Future studies should also compare SAS students’ SOC with 
SOC in students from other international study-abroad 
programmes. This would establish whether there are 
differences in SOC, diversity management, intercultural 

competence, and majority–minority experiences between SAS 
and similar programmes. Furthermore, future studies need to 
additionally focus on the experiences of students during their 
time at sea and during the country visits. This could provide 
deeper insight into the effects of the ship’s diverse culture as 
opposed to experiences of another country’s culture.

On a practical note, the authors recommend that HEIs 
increasingly focus on the benefits of students attending 
study-abroad programmes such as SAS and objectively 
explore the impact of such programmes on students’ SOC, 
diversity management, and intercultural competencies. By 
focusing on healthy and diverse learning environments, 
HEIs can contribute to holistic learning, mental health and 
personal growth of students to prepare them for the future 
work and leadership environments.

Acknowledgements
The authors would like to thank all the participants for their 
participation in the study. They would further like to thank 
Prof. Brandon Morgan for supporting the authors regarding 
the methodology and formal analysis. Thanks also to our 
language editor Ruth Coetzee.

Competing interests
The authors declare that they have no financial or personal 
relationships that may have inappropriately influenced them 
in writing this article.

Authors’ contributions
C.H.M. and J.L .collected the data. C.H.M wrote the original 
draft of the article.

Funding information
This research received no specific grant from any funding 
agency in the public, commercial, or not-for-profit sectors.

Data availability
The data that support the findings of this study are available 
from the corresponding author, C.H.M. upon reasonable 
request.

Disclaimer
The views and opinions expressed in this article are those of 
the authors and are the product of professional research. It 
does not necessarily reflect the official policy or position of 
any affiliated institution, funder, agency, or that of the 
publisher. The authors are responsible for this article’s 
results, findings, and content.

References
Antonovsky, A., 1979, Health, stress and coping, Jossey-Bass, San Francisco, CA.

Antonovsky, A., 1987, Unraveling the mystery of health: How people manage stress 
and stay well, Jossey-Bass, San Francisco, CA.

https://www.hsag.co.za


Page 7 of 8 Original Research

https://www.hsag.co.za Open Access

Antonovsky, A., 1993, ‘Gesundheitsforschung versus Krankheitsforschung’, in A. 
Franke & M. Broda (eds.), Psychosomatische Gesundheit. Versuch einer Abkehr 
vom Pathogenese- Konzept, pp. 3–14, dgvt-Verlag, Tübingen.

Bahrs, O. & Matthiessen, P.F., 2007, Gesundheitsfördernde Praxen. Die Chancen einer 
salutogenetischen Orientierung in der hausärztlichen Praxis, Hans Huber Verlag, 
Bern.

Binkowska-Bury, M. & Januszewicz, P., 2010, ‘Sense of coherence and health-related 
behaviour among university students--a questionnaire survey’, Cent Eur J Public 
Health 18(3), 145–50. https://doi.org/10.21101/cejph.a3591

Bracha, E. & Bocos, M., 2015, ‘A sense of coherence in teaching situations as a 
predictor of first year teaching interns’ burnout’, Procedia – Social and Behavioral 
Science 209, 180–187. https://doi.org/10.1016/j.sbspro.2015.11.276

Braun-Lewensohn, O., Abu-Kaf, S. & Kalagy, T., 2017, ‘Are “sense of coherence” and 
“hope” related constructs? Examining these concepts in three cultural groups in 
Israel’, Israel Journal of Psychiatry 54(2), 17–23.

Brewer, M.L., Kessel, G., Sanderson, B., Naumann, F., Lane, M., Reubenson, A. et al., 
2019, ‘Resilience in higher education students: A scoping review’, Higher 
Education Research and Development 38, 1105–1120. https://doi.org/10.1080/0
7294360.2019.1626810

Campbell, F., Blank, L., Cantrell, A., Baxter, S., Blackmore, C., Dixon, J. et al., 2022, 
‘Factors that influence mental health of university and college students in the UK: 
A systematic review’, BMC Public Health 22, 1778. https://doi.org/10.1186/
s12889-022-13943-x

Chalmers, R.P., 2012, ‘mirt: A multidimensional item response theory package for the 
R environment’, Journal of Statistical Software 48(6), 1–29. https://doi.
org/10.18637/jss.v048.i06

Chalmers, R.P., Counsell, A. & Flora, D.B., 2016, ‘It might not make a big DIF: Improved 
differential test functioning statistics that account for sampling variability’, 
Educational and Psychological Measurement 76(1), 114–140. https://doi.
org/10.1177/0013164415584576

Charmaz, K., 2011, ‘A constructivist grounded theory analysis’, in F.J. Wertz, K. 
Charmaz, L.M. McMullen, R. Josselson, R. Anderson & E. McSpadden (eds.), Five 
ways of doing qualitative analysis, pp. 165–204, The Guilford Press, New York, NY.

Chen, L., Wang, L., Qiu, X.H., Yang, X.X., Qiao, Z.X., Yang, Y.J. et al., 2013, ‘Depression 
among Chinese university students: Prevalence and socio-demographic 
correlates’, PLoS One 8(3), e58379. https://doi.org/10.1371/journal.pone.0058379

Chu, J.J., Khan, M.H., Jahn, H.J. & Kraemer, A., 2016, ‘Sense of coherence and 
associated factors among university students in China: Cross-sectional evidence’, 
BMC Public Health 16, 336. https://doi.org/10.1186/s12889-016-3003-3

Crowther, S. & Lau, A., 2019, ‘Migrant polish women overcoming communication 
challenges in Scottish maternity services: A qualitative descriptive study’, 
Midwifery 72, 30–38. https://doi.org/10.1016/j.midw.2019.02.004

Da-Silva-Domingues, H., Del-Pino-Casado, R., Palomino-Moral, P.Á., Martínez, C.L., 
Moreno-Cámara, S. & Frías-Osuna, A., 2022, ‘Relationship between sense of 
coherence and health-related behaviours in adolescents and young adults: A 
systematic review’, BMC Public Health 22, 477. https://doi.org/10.1186/s12889-
022-12816-7

Dadaczynski, K., Okan, O., Messer, M. & Rathmann, K., 2022, ‘University students’ 
sense of coherence, future worries and mental health: Findings from the German 
COVID-HL-survey’, Health Promotion International, 37(1), daab070. https://doi.
org/10.1093/heapro/daab070

Daoud, N., Braun-Lewensohn, O., Eriksson, M. & Sagy, S., 2014, ‘Sense of coherence 
and depressive symptoms among low-income Bedouin women in the Negev, 
Israel’, Journal of Mental Health 23(6), 307–311. https://doi.org/10.3109/096382
37.2014.951475

Darling, A.C., McWey, L., Howard, S. & Olmstead, S., 2007, ‘College students’ stress: 
The influence of interpersonal relationships on sense of coherence’, Stress and 
Health 23(4), 215–229. https://doi.org/10.1002/smi.1139

De Oliveira Olney, R. & Kiss, E., 2022, ‘The application of salutogenesis to teaching and 
learning – A systematic review’, Developments in Health Sciences 4(3), 58–68. 
https://doi.org/10.1556/2066.2021.00035

Dooris, M., Doherty, S. & Orme, J., 2017, ‘The application of salutogenesis in 
universities’, in M.B. Mittelmark, S. Sagy, M. Eriksson, G.F. Bauer, J.M. Pelikan, B. 
Lindström et al. (eds.), The handbook of salutogenesis, pp. 237–246, Springer 
Nature, Cham.

Dooris, M., Wills, J. & Newton, J., 2014, ‘Theorizing healthy settings: A critical 
discussion with reference to healthy universities’, Scandinavian Journal of Public 
Health 42, 7–16. https://doi.org/10.1177/1403494814544495

Dukes, R.L., 2006, ‘Reflections on the meaning of a semester at sea voyage after 
twenty-two years’, Psychological Reports 98(1), 209–216. https://doi.org/ 
10.2466/ pr0.98.1.209-216

Dukes, R.L., Johnson, R.H. & Newton, H., 1991, ‘Long-term effects of travel and study: 
The semester at sea program’, Psychological Reports 68(2), 563–570. https://doi.
org/10.2466/pr0.1991.68.2.563

Dukes, R.L., Lockwood, E., Oliver, H., Pezalla, C. & Wilker, C., 1994, ‘A longitudinal study 
of a semester at sea voyage’, Annals of Tourism Research 21(3), 489–498. https://
doi.org/10.1016/0160-7383(94)90116-3

Englander, M., 2016, ‘The phenomenological method in qualitative psychology and 
psychiatry’, International Journal of Qualitative Studies on Health and Well-being 
11, 30682. https://doi.org/10.3402/qhw.v11.30682

Eriksson, M., Sagy, S. & Lindström, B., 2012, ‘A salutogenetic perspective on mental 
health across the life time. Cultural aspects on the sense of coherence’, in C.-H. 
Mayer & C. Krause (eds.), Exploring mental health: Theoretical and empirical 
discourses on salutogenesis, pp. 142–156, Pabst Science, Lengerich.

Fan, M., Wen, H., Yang, L. & He, J., 2017, ‘Exploring a new kind of higher education 
with Chinese characteristics’, American Journal of Economics and Sociology 76(3), 
731–790. https://doi.org/10.1111/ajes.12192

Gallego, J., Aguilar-Parra, J.M., Cangas, A.J., Langer, A.I. & Manas, I., 2014, ‘Effect on 
mindfulness program on stress, anxiety, and depression in university students’, 
The Spanish Journal of Psychology 17, E109. https://doi.org/10.1017/sjp.2014.102

Garista, P., Pocetta, G. & Lindström, B., 2019, ‘Picturing academic learning: Salutogenic 
and health promoting perspectives on drawings’, Health Promotion International 
34, 859–868. https://doi.org/10.1093/heapro/day027

Gumz, A., Brähler, E., Heilmann, V.K. & Erices, R., 2014, ‘Burnout, Arbeitsstörungen, 
interpersonelle und psychologische Probleme – Abschlusspezifischer Vergleich 
von Studenten einer deutschen Hochschule [Burnout, learning and psychological 
problems]’, Gesundheitswesen 76(3), 147–150. https://doi.org/10.1055/ s-0033-
1347218

He, X., 2019, ‘The influence of coherence, connectedness, and gender on international 
students’ coping strategies’, Doctoral degree, University of Texas A& M University, 
College Station, TX, viewed 02 September 2024, from https://oaktrust.library.
tamu.edu/handle/1969.1/186335. 

Holm-Hadulla, R.M., Mayer, C.-H., Wendler, H., Kremer, T.L., Kotera, Y. & Herpertz, S.C., 
2022, ‘Fear, depression, and well-being during COVID-19 in German and South 
African students: A cross- cultural comparison’, Frontiers in Psychology 13, 
920125. https://doi.org/10.3389/fpsyg.2022.920125

Idan, O., Braun-Lewensohn, O., & Sagy, S., 2013, ‘Qualitative, sense of coherence-
based assessment of working conditions in a psychiatric in-patient unit to guide 
salutogenic interventions’, in G.F. Bauer & G.J. Jenny (eds.), Salutogenic 
organizations and change: The concepts behind organizational health intervention 
research, pp. 55–74, Springer Science + Business Media.

Jakovljevic, M., 2018, ‘Empathy, sense of coherence and resilience: Bridging personal, 
public and global mental health and conceptual synthesis’, Psychiatria Danubina 
30(4), 380–384. https://doi.org/10.24869/psyd.2018.380
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