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Skill components of higher
education in the era of
sustainable development: an
analytical study among university
students in Qatar

Ali A. Hadi Alshawi*, Abdel-Samad M. Ali and Hicham Raiq

Department of Social Sciences, College of Arts and Sciences, Qatar University, Doha, Qatar

Introduction: The present study investigates the status of education for
sustainable development (ESD) as an approach applied to higher education. This
study proposes cognitive, behavioral, and socio-emotional learning as the three
dimensions of ESD. It examines the extent to which the current curriculum and
educational structures applied by Qatar University (QU) contribute to sustainable
development (SD) skills in students’ attitudes.

Methods: Data from 319 students were collected. Factor analysis was performed
to regroup skill items within the consistent dimensions of 16 core skills. A
multivariate logistic regression analysis was performed to examine the relationship
between core skills and the five SD skills.

Findings: Five logistic regression models were investigated. Model 1 found two
predictors that only increase the odds of innovative thinking skills. Model 2
detected five predictors that increase the odds of critical thinking skills. Model 3
defined three predictors that increase the odds of resolving problem skills. Model 4
mentioned four predictors that increase the odds of communication/coordination
skills. Model 5 showed two predictors that increase the odds of decision-making
skills.

Research implications: This study introduces new core skills that have been
reclassified based on students’ real-world experiences. Such findings may help
target specific skills and bring significant changes in higher education outcomes.
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1. Introduction

The components of Education for Sustainable Development (ESD) are not only limited
to ecological or environmental aspects but also include economic, social, and educational
dimensions, which are cultural (Rayman-Bacchus and Radavoi, 2020; Olafsen et al., 2021).
Incorporated in the “2014 Aichi Nagoya Declaration,”* the 2030 Agenda for Sustainable
Development is one of the most widely applied approaches to improve the quality of life
for all people on the planet (UNESCO, 2014). Sustainable development (SD) becomes the
object of an educational project promoted by both international and national governing
bodies, to which the education community is required to commit (Acosta Castellanos and
Queiruga-Dios, 2022). One of the most recent events related to this substantive theme
is the World Conference on ESD, a virtual conference held in Berlin in May 2021. To
promote awareness of the challenges of SD and reaffirm global commitments to “ESD 2030,
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the conference amassed both decision-makers and professionals
involved in education and SD around the world. A series of
key issues discussed at the Conference include the promotion of
transformative education to support learners who are responsible
and actively contribute to building a more sustainable society and
developing a healthy planet. Several studies have focused on the
role of universities in thinking about value systems to develop
the transformative potential of students as agents of a sustainable
future. Universities must transform themselves to serve as models
for fostering learning about sustainability (Leal Filho et al., 2018).

It has long been recognized that education plays a vital role
in achieving SD. We have listed below some important events
without going into historical details. At the 1992 United Nations
Conference on Environment and Development in Rio de Janeiro,
one of the goals of Agenda 21 was to advance and reorient
education. The agenda was adopted, and chapter 36 was devoted
to the issue of “strengthening education, public awareness, and
training.” Within the framework of the United Nations Decade
of ESD (2005-2014) (UNESCO, 2014), several initiatives have
been focused on reorienting ESD. In addition, the Global Action
Program (GAP) (2015-2019) on ESD responds to this agreement
and is a follow-up to the United Nations Decade (2005-2014). It
was initiated based on extensive consultations and the contribution
of a wide range of actors. Similarly, GAP aimed to make a concrete
and effective contribution to the post-2015 development agenda. As
a follow-up to GAP (2015-2019), which supports the achievement
of 17 goals of the 2030 Agenda, UNESCO has adopted Education
for Sustainable Development: Toward Achieving the Sustainable
Development Goals (ESD for 2030) to enhance the contribution of
education to a sustainable world order.

Despite the considerable momentum gained by the subject of
ESD globally, there is still a long way to go for scientific studies
and research in the State of Qatar. Hence, this study is based
on the basic assumption that ESD is an integral component of
“Sustainable Development Goal 4” (SDG 4) on quality education
(Ali et al., 2020) and is a key enabler for all other SDGs. This
has been documented and emphasized in the Qatar National
Vision 2030 through two main axes: (a) educational curricula and
training programs that address the current and future needs of
the labor market and (b) opportunities for high-quality education
and training commensurate with the aspirations and abilities of
each individual.?

Concerning cross-sectoral linkages, the 2011 Qatar National
Development Strategy indicates that the most important sectors
related to education are the labor force and the cohesive care
society, which are mutually dependent and use each other’s output.
Qatar University (QU), as the country’s only national university,
is keenly aware of the importance of applying this strategy on the
ground. ESD for 2030 will step up actions in many priority areas,
further stressing the key role of ESD in achieving the 17 SDGs and
the great individual and societal transformation needed to address
the urgent challenges of sustainability (Fekih et al., 2021).

Education for SD has dual importance, both as a goal in
itself and as a tool to achieve the other SDGs (Sharma, 2020).
It provides everyone with the opportunity to acquire knowledge,

2 https://bit.ly/3SadtEb
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skills, behaviors, and values that enable them to contribute to
SD (Mensah and Sandra, 2019) and to make informed decisions
and take responsible actions that ensure environmental integrity,
economic sustainability, and social justice, for the benefit of present
and future generations (Ali et al., 2020). Educational systems,
particularly in developing countries, undoubtedly focus more on
the knowledge component than on the skill component (Ali, 2013).
The literature indicates three sets of core skills (Acosta et al,
2017). These are the skills that universities consider essential and
paramount for students: Cognitive, socio-emotional, and technical
skills. Table 1 presents the skills of each of the three sets.

Many global and national studies (Malik, 2018) indicate
that acquiring the skills required for SD through educational
systems is currently facing many challenges because the curricula
are still limited and traditional, with a rare innovation (Glavic,
2020). To ascertain whether the curricula and methods adopted
in higher education in Qatar are commensurate with the
skills currently required for SD, this study aimed to evaluate
higher education outcomes at QU and its ability to provide
students with efficient tools for ESD. It is important to
point out that skill recognition cannot be considered to
apply to all societies or educational institutions in the same
way. Students’ attitudes toward ESD and acquired skills differ
according to their experiences and the social/cultural context
(Qiong, 2017). Therefore, the current study explores whether
the evaluation of these skills and their classification within
harmonious categories (according to the students perception)
is similar to the classification proposed or adopted in previous
studies.

Given the importance of education in developing the
individual’s capabilities to employ technical tools to transfer
knowledge from theory to application, we may find ourselves facing
a complex and multidimensional problem due to the overlapping
of elements related to basic skills, ESD, and the extent to which
students respond on the ground to these elements. This proposition
is of particular importance in light of the varying cultural, social,
and economic backgrounds of the students, especially as the skills
do not depend only on the cognitive aspects, but rather go beyond
them to include social, emotional, and technical skills. Therefore,
the social-cultural aspects (which extend their roots to socialization
outside the walls of the university) may overlap in enabling the
individual to absorb the basic skills of higher education and link
them to SD. Hence, the importance of the analysis of social,
economic and cultural variables in their possible relationship with
the basic skills within the university and the ability of students to
innovate in order to sufficiently achieve SD.

The study attempts to answer the following three questions:

e To what extent are previous classifications of core 16 skills
consistent with the real experience of QU students from
their perspective?

What are the differences in students’ attitudes toward ESD
according to their sociodemographic characteristics?

What is the effect of the learned core skills on ESD and how is
the relationship between the acquired skills at the University

and SD skills (innovative thinking, critical thinking, resolving
problems, communication, and decision-making) quantified?
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TABLE 1 The original dimensions of core skills.

10.3389/feduc.2023.1141306

Skill set Skill items Definition Scale
Cognitive skills CS1: Academic mastery Learning academic content includes instruction in subjects such as 0-10
mathematics, science, reading, global studies, and foreign languages
CS2: Critical thinking Inductive and deductive reasoning, as well as making correct analyses, 0-10
inferences, and evaluations
CS3: Creativity Unusualness, appropriateness, and transformation in varying combinations 0-10
characterize a large proportion of those things we are willing to call creative
Socio-emotional skills SS1: Openness to experience Appreciation for novelty and comfort with change 0-10
§S2: Conscientiousness Tendency to be organized, responsible, and hardworking 0-10
S§83: Grit Perseverance in the pursuit of long-term goals 0-10
SS4: Extraversion Sociability and willingness to engage with new people 0-10
$S5: Emotional stability Predictability and consistency in emotional reactions; the absence of rapid 0-10
mood changes
§S6: Decision making Confidence when exercising authority and committing to a course of action 0-10
Technical skills TS1: Communication skills use The ability to communicate effectively (both orally and in writing). 0-10
TS2: Computer skills use The ability to use computer effectively 0-10
TS3: Frequency of thinking tasks Frequency of tasks involving at least 30 min of thinking 0-10
TS4: Frequency of work requiring Always doing tasks that require constantly learning new things. 0-10
learning
TS5: Autonomy at work Ability to work independently (i.e. deciding how to do work without 0-10
referring to colleagues or supervisors).
TS6: Repetitiveness at work Repetitiveness at work 0-10
TS7 : Physical skills Lift heavy items at work 0-10
Total skills = 16

2. Materials and methods

2.1. Sample and data collection

A survey was designed for students at QU (Doha, Qatar).
The consent was obtained from students through an online self-
assessment survey. We used a panel of 4,167 students based on fall
2022 enrollment. We used a stratified random sample (by college)
to select 750 students (representing 18% of the panel) and received
319 answers (response rate = 42%) from students aged 18 years
and older from different disciplines at QU. We assessed the ESD
outcome via questions adapted to an online survey and derived the
questions from the United Nations standardized items (UNESCO,
2020). The questionnaire was designed to collect information on
students’ perceptions of their level of acquisition of core skills
and to observe whether ESD is applied as an approach to higher
education in Qatar.

The questionnaire started with three core skill areas. In each
area, the students rated different skill items (scale of 0-10)
and determined whether the skills were related to their current
activity or job (Table 1). The first area is associated with cognitive
skills in three items (1) Academic mastery; (2) Critical thinking;
and (3) Creativity). The second area is about Socio-emotional
Skills, which include six items (1) Openness to experience;
(2) Conscientiousness; (3) Grit; (4) Extraversion; (5) Emotional
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stability; and (6) Decision-making). The third area is the use of
technical Skills, which contain seven items [(1) Communication
skills; (2) Computer skills; (3) Frequency of tasks involving at least
30 min of thinking; (4) Frequency of work requiring learning new
things; (5) Autonomy at work; (6) Repetitiveness at work; and (7)
Lift heavy items at work].

The second part of the questionnaire accommodates questions
about how important the skills of SD are for students. This part
includes five questions rated by the respondents on a five-point
Likert scale:

SD1: How important are innovative thinking skills?

SD2: How important are critical thinking skills?

SD3: How important are resolving problem skills?

SD4: How important are communication/coordination skills?

SD5: How important are decision-making skills?

At the end of the questionnaire, students responded to the two
questions about Selected QU Skills: Do you think that education at
QU enables you, as a student, to acquire and develop the following
skills (five-point Likert scale):

e QUI: Not accepting any opinion (whether fact or even

information) without any logical explanation.
e QU2: Ability to work collaboratively with others.
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In addition to the abovementioned questions, the questionnaire
included socioeconomic characteristics such as gender, age, and
employment status that might affect different aspects of life. Some
studies have mentioned that gender and age characteristics can
affect skills such as critical thinking (Manalo et al., 2013). Other
variables in the questionnaire are college major, individual income,
grade point average (GPA), and the job sector (or the industry
where students desire to work after graduation).

2.2. Data analysis

Statistical analysis was performed using IBM SPSS Statistics
version 26. The analysis was performed in three steps:

(1) Correlation analysis (Acosta et al., 2017) was performed to
quantify the relationship between the 16 core skill items. This
step led us to a more in-depth analysis of regrouping the items
within certain dimensions of skills. Indeed, we conducted
factor analysis (Amado Mateus et al., 2023) to obtain consistent
dimensions that were confirmed with Cronbach’s alpha.

—~
5]
~

Descriptive bivariate analysis was performed to examine the
relationships between the dimensions of core skills and SD
skills from students’ points of view. This part also included
segmentation of the sample to test the differences in students’
characteristics based on their perceptions of SD skills.

—~
(SS]
~

Multivariate logistic regression analysis (Lleras, 2008; Salas
Velasco, 2014) was performed to examine the relationship
between the dimensions of core skills and each ESD skill. We
controlled our regression models for the sociodemographic
and academic characteristics of students. This approach
allowed us to know to what extent the dimensions of core skills
perceived in the educational organization were associated with
ESD skills.

3. Results

Table 2 presents the bivariate correlations of the three domains
of perceived core skills (represented by 16 items), showing that all
variables were significantly correlated to each other at alevel of 0.01.
Many correlations were sufficiently high, which justified the use of
separate scales (Loewenthal, 2001). For example, “CS3: Creativity”
is a cognitive skill that indicates “Unusualness, appropriateness,
and transformation in varying combinations characterize a large
proportion of those things we are willing to call creative.” This skill
is highly correlated with the socioemotional skill “SS1: Openness
to experience;,” which indicates the “Appreciation for novelty and
comfort with change.”

Factor analysis can identify reliable factors and their associated
skills. To decide which factors to be retained, we used the scree plot
and the eigenvalue >1 (Williams et al., 2010). We decided to use an
oblique rotation as we did not know if the factors were correlated
with each other (Hoban et al., 2005). The factor designation is based
on an individual loading of 0.30 or more. The extracted factors
were named according to the items loaded in each factor. We
examined Cronbach’s alpha to estimate the internal consistency of
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the extracted factors. We also displayed the factor plot in a rotated
factor space (Figure 1) to visualize how the items (representing
skills) and the three factors that emerged were related.

After an exploratory factor analysis of the original 16-variable
data set (core skill items), we retained three factors that show
little interference between the original dimensions of skills. The
first factor represents cognitive skills but also includes one of
the Socio-emotional skills (Openness to experience). The second
factor represents Socio-emotional skills but includes some technical
skills that can interfere with Socio-emotional (Communication and
Physical) skills. The third factor only includes five out of seven
technical skills. Two Socio-emotional skills tend to be correlated
with more than one factor with low loadings, which reflects a
certain complexity in integrating them into a factorial approach.
These two skills are Grit (Perseverance) and Conscientiousness.

Based on the results of factor analysis, we reduced the number
of skill items and regrouped them into three new factors. To keep
the factors on the same scale (0-10), we calculated them as the
average of their related items. Because they have low loadings, SS2
and SS3 were be analyzed separately. The suggested and reclassified
skill items are as follows:

e Factor 1 (Cognitive-Socio-emotional) = (CS1 4+ CS2 + CS3
+ SS1)/4.

e Factor 2 (Socio-emotional-Technical) = (SS4 + SS5 + SS6 +
TS1 + TS5)/5.

e Factor 3 (Technical) = (TS2 4 TS3 + TS4 + TS6 + TS7)/5.

e SS2 = Conscientiousness.

e SS3 = Grit (Perseverance).

Table 3 presents students’ self-assessments of the skills after
identifying the factors. It also describes SD skills as well as the
selected QU skills. According to the results, students perceived
that they have well achieved the core skills of an educational
system. Compared to other core skills, the means are the
highest in both Conscientiousness and Grit skills (as a part of
Socio-emotional skills).

The results (Table 3) show that students perceive that they
have well achieved the core skills of an educational system.
Compared to other core skills, the means are the highest in both
Conscientiousness and Grit skills (as a part of Socio-emotional
skills). For SD skills, the scores are very high in the five components.
For the selected QU skill questions, the scores are slightly
different. Students scored QU2 (Ability to work collaboratively with
others) higher than QU1 (Not accepting any opinion without any
logical explanation).

To examine the difference among the students, we segmented
the sample according to their sociodemographic status and other
characteristics. As all SD skill scores are high, we standardized
them using z-scores. With this transformation, we were able to
identify groups with scores above or below the mean “0” more
specifically. Figure 2 shows each SD skill with a different color.
The width of the color represents the distance from “0.” Then, we
visualized the difference between categories according to their five
SD scores.

As shown in Figure 2, male students rated SD skills with
higher scores than female students did except for Innovative
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TABLE 2 Bivariate correlation matrix between core skills.

CS2 0.678"* 1

CS3 0.565"* 0.712** 1

SS1 0.459** 0.592** 0.720™* 1

§S2 0.440"* 0.556™* 0.564"* 0.604** 1

SS3 0.378"* 0.424** 0.452** 0.461"* 0.510** 1

S§S4 0.424™ 0.386™* 0.437** 0.382%* 0.467** 0.421** 1

§S5 0.340"* 0.468"* 0.455"* 0.425"* 0.471** 0.420"* 0.527** 1

§$S6 0.466™* 0.586™* 0.492** 0.458™* 0.514** 0.539** 0.450** 0.603** 1

TS1 0.511** 0.566™* 0.470™* 0.415™* 0.561** 0.469** 0.501** 0.583"* 0.622** 1

TS2 0.393** 0.402** 0.373** 0.340"* 0.424** 0.387** 0.241** 0.255"* 0.403** 0.446™* 1

TS3 0.464** 0.446™* 0.479** 0.512** 0.472** 0.431** 0.404** 0.489** 0.500"* 0.514** 0.486™* 1

TS4 0.536** 0.603** 0.672%* 0.579** 0.570** 0.509** 0.408** 0.414™ 0.603** 0.572%* 0.609** 0.620** 1

TS5 0.274** 0.317** 0.368"* 0.409** 0.478** 0.426™* 0.357** 0.510"* 0.477** 0.418"* 0.319** 0.458"* 0.451** 1

TS6 0.400** 0.408** 0.395** 0.375" 0.520** 0.423** 0.296™* 0.386™* 0.440™* 0.494** 0.404** 0.503** 0.523** 0.357** 1
TS7 0.442** 0.508** 0.442%* 0.513** 0.571** 0.454** 0.328** 0.386™* 0.476™* 0.513** 0.516™* 0.484** 0.593** 0.453** 0.562%*

N = 319. **Correlation is significant at the 0.01 level (two-tailed test).
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Factors Loading | Cronbach a
Factor Plot in Rotated Factor Space ?
P CS1: Academic mastery 0.598
CS2: Critical thinking 0.812 0.866
CS3: Creativity 0.937 ’
SS1: Openness to experience 0.629
SS4 Extraversion 0.535
SS5 Emotional stability 0.890
~ SS6 Decision making 0.484 0.827
§ TS1 Communication skills use 0.457
= TS5 Physical skills 0.478
TS2 Computer skills use 0.735
TS3 Frequency of thinking tasks 0.457
TS4 Frequency of work requiring learning | 0.566 0.846
TS6 Repetitiveness at work 0.578
TS7 Autonomy at work 0.660
SS2: Conscientiousness --
SS3: Grit (Perseverance) -
FIGURE 1
New core skills dimensions resulting from the factor analysis.
TABLE 3 The means of core skills and selected Qatar University (QU) skill variables.
N Scale Mean S.D.
Core skills
e Factor 1: Cognitive-Socio-emotional 319 0-10 7.37 1.89
e Factor 2: Socioemotional-Technical 319 0-10 7.45 1.79
e Factor 3: Technical 319 0-10 7.68 1.67
e SS52: Conscientiousness 319 0-10 8.64 1.94
e SS3: Grit (Perseverance) 319 0-10 8.01 2.12
Sustainable development (SD) skills
e SD1: Innovative thinking skills 319 1-5 4.45 0.65
e SD2: Critical thinking skills 319 1-5 4.26 0.75
e SD3: Resolving problems skills 319 1-5 4.49 0.69
e SD4: Communication/coordination skills 319 1-5 4.46 0.72
e SD5: Decision-making skills 319 1-5 4.46 0.73
QU (Selected Qatar University skills)
e QU1: Opinion/Logical explanation 319 1-5 3.57 1.11
o QU2: Ability/work collaboratively with others 319 1-5 4.06 0.95

thinking. Employed students tended to perceive higher SD
skills across almost all the SD areas than the unemployed
ones, but the differences were not statistically significant. In
terms of college majors, students of social sciences, humanities,
and Sharia tended to underestimate all SD skills. Students
with a science background reported the highest scores (as
measured by the standardized mean) in all SD skills, followed
by the respondents from medicine, engineering, law, and
economy. In terms of age, older students (45 and over)
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believed that SD skills are important compared to other
age groups.

The distribution of SD skills by individual income, the job
(or desired job) sector, and GPA is shown in Figure 3. A student
with low income rated SD skills to be important with higher
scores than the other income groups. Similarly, students with a
high GPA placed greater importance on SD skills. The findings
also indicated that students expect SD skills to be more effective
and more influential in the labor market in healthcare, industry,
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Gender Employment
0.2 0.4
0.2 0.3
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g £
°
g o & 02
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0.0
0.0
-0.1
0.0 Employed Student
Male Female
Major Major
0.5 4.0
3.0
g 0.0 §
° =
% " g 20
g 5
,§ E 1.0
-1.0
0.0
-1.5 " = = :
Social sciences Humain Charia 1.0
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2.0 1.0
g § 0.5
s 1.0 g
°
s 'g 0.0
k-]
é 0.0 §
-0.5
-1.0 = R
Law Medicine Engeneering 1.0
17-24 25-44 44 & more
M Innovative thinking
M Critical thinking
M Problem resolving
M Communication/coordination
M Decision making
FIGURE 2
Descriptive sustainable development (SD) skills by student’s characteristics (gender, employment, major, and age). “Source: survey data collected at
Qatar University (QU) (sample of 319 students).
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Individual income GPA
0.4 0.8
g 02 8§ 05
g £
g 5
ﬁ 0.0 g 0.3
g 5
g -0.2 § did
-0.4 03
-0.6 i i
Low Medium High Lo MG High
Sector Sector
1.0
2.0
0.5
8 §
[ -]
E £
4 0.0 g 0.0
5 N
g |
2 .05 S
g é 2.0
-1.0
4.0
-1.5 -
Education Petroleum Health 5 "
Industry Engeneering Finance
M Cognitive & Sociomational
M Socioemotional & Technical
M Technical
M Conscientiousness
M Grit (Perseverance)
FIGURE 3
Descriptive SD skills by student’s characteristics (individual income, grade point average (GPA), and job sector). “Source: survey data collected at QU
(sample of 319 students).

and finance than in other sectors such as education, engineering,
and petroleum.

Figure 4 shows that the correlation between the core and SD
skills is not too high (<0.3). Nevertheless, Grit (perseverance)
tended to be present among the highest correlation coefficient with
the majority of SD skills, especially SD1 (innovative thinking),
SD4 (communication), and SD5 (decision-making). The linear
regression model of the next step quantified the relationship
between core and SD skills by controlling all other variables and
students’ characteristics.

A multivariate logistic regression analysis was used to find
out to what extent the five SD skills could be influenced by the
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core skill dimensions. Five separate logistic regression models
were explored (one for each SD as the dependent variable:
Innovative thinking, critical thinking skills, problem-resolving
skills, communication/coordination skills, and decision-making
skills) using the backward stepwise method to delete the non-
significant variables (Hosmer and Lemshow, 2013). To control for
all other students’ characteristics, we included sociodemographic
variables (age, income, gender, employment status, and job sector)
and educational variables (GPA, specialization, and credit hour
number). To use the SD variable as binary, we recoded “1” for
all students who rated the skill as “very important” vs. “0” if not
“very important.”
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M Grit (Perseverance) Technical 1 Conscientiousness
 Socioemotional-Technical  m Cognitive-Socioemotional
FIGURE 4
Correlation between the core skills and SD skills. “Source: survey data collected at QU (sample of 319 students).

Table 4 presents the final logistic regression model of variables
significantly associated with the five SD skills to show the
relationship between the independent and dependent variables.
The relationship is estimated through odds ratios that quantify
the amount of increase in the predicted odds of SD =1 (rated
as very important) that would be predicted by a 1-unit increase
in the predictor, holding all other predictors constant. In the
original SPSS output, the coefficients are in log-odds units and
they are often difficult to interpret. Many experts recommend
converting the coefficients into odds ratio (OR) (Hagberg and
Wegman, 1987). Table 4 displays only the OR labeled “Exp(B).”
The odds ratio is interpreted as a measure of association as it
approximates the probability (in terms of odds) that the event
(or the outcome) is present (Hosmer and Lemshow, 2013). The
interpretations of five explored logistic regression models were
presented as follows:

3.1. Model 1

For every l-unit increase in “Factor 1: Cognitive-Socio-
emotional” score (so, for every additional unit on this scale), we
expect that the odds of considering SD1 as very important increase
by 14.71 times, holding all other independent variables constant.
Categorical variables have a slightly different interpretation. For
example, having (or aspiring to have) a job in the “finance
sector;” vs. other sectors increases the odds of considering SD1
as very important by 4.17 times. This model shows only two
predictors that increase the odds of SD1. When students give a
high score to the Cognitive-Socio-emotional factor or working
in finance, they tend to see SDI (Innovative thinking skills) as
very important.
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3.2. Model 2

This model showed three predictors that increase the
odds of SD2 (Critical thinking skills). This model also shows
the importance of “Cognitive-Socio-emotional” skills in SD,
particularly concerning SD2. For every 1-unit increase in “Factor
1: Cognitive-Socio-emotional” score (so, for every additional unit
on this scale), we expect that the odds of considering SD2 as very
important increases by 4.52 times, holding all other independent
variables constant. The other predictors are QU2 (Ability/work
collaboratively with others) and GPA (the more GPA is high, the
more it increases SD2 odds).

3.3. Model 3

This model showed three predictors that increase the odds
of SD3 (resolving problem skills). This model also shows the
importance of “Cognitive-Socio-emotional” skills in SD related to
SD3. The strength of their relationship is similar to a previous
model. The most important predictor (with the higher odds) is
GPA. Another predictor that increases the odds of SD3 is QU2
(Ability/work collaboratively with others).

3.4. Model 4

This model showed four predictors that increase the
odds of SD4 (Communication/coordination skills). The most
important predictor (with the highest odds) is SS3 (Grit:
Perseverance). For every l-unit increase in the perseverance
scale (0-10), we expect that the odds of considering SD4
as very important increase by 12.94 times, maintaining all
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TABLE 4 Multivariate logistic regression model of significant variables
associated with five sustainable development (SD) skills.

Model 1 : Logistic regression with SD1: Innovative

thinking skills

Significant independent variables in the p-value Exp(B)
model

e Factor 1: Cognitive-Socio-emotional 0.000 14.71

e Job (or desired-job) sector “Finance” 0.041 4.17

Model 2 : Logistic regression SD2: Critical thinking skills

Significant independent variables in the p-value Exp(B)

model

e Factor 1: Cognitive-Socio-emotional 0.032 4.60

e QU2: Ability/work collaboratively with 0.002 9.56
others

o GPA 0.018 5.62

Model 3 : Logistic regression with SD3: Resolving

problem skills

Significant independent variables in the p-value Exp(B)

model

e Factor 1: Cognitive-Socio-emotional 0.034 4.52

e QU2: Ability/work collaboratively with 0.044 4.06
others

e GPA 0.001 10.91

Model 4 : Logistic regression with SD4: Communication/‘

coordination skills ‘

Significant independent variables in the p-value Exp(B)

model

o SS3: Grit (Perseverance) 0.000 12.94

e QU2: Ability/work collaboratively 0.000 12.88
with others

Model 5 : Logistic regression with SD5: Decision—making‘

skills |

Significant independent variables in the p-value Exp(B)
model
e Factor 3: Technical 0.000 15.49

other independent variables constant. The other predictor that
increases the odds of SD4 is QU2 (Ability/to work collaboratively
with others).

3.5. Model 5

This model showed two predictors that increase the
odds of SD5 (Decision-making skills). The most important
predictor (with the highest odds) is Factor 3 (technical
skills). For every I-unit increase in Factor 3, we expect
that the odds very
increase by 15.49 times, maintaining all other independent

of considering SD5 as important

variables constant.

Frontiersin Education

10.3389/feduc.2023.1141306

4. Discussion

The present study aimed to examine to what extent the
current curriculum and educational structures (core skills) applied
by QU contribute to SD skills from students’ attitudes. More
specifically, this study aimed to (1) identify the main factors that
summarize the core skills according to the real experience of
QU students from their perspective; (2) describe differences in
students’ attitudes toward ESD according to their characteristics
(sociodemographic, GPA, etc.); and (3) determine the effect of the
learned core skills on ESD by quantifying this relationship using
logistic regression models.

Answering the first question, we found that the original
dimensions of skills were not completely independent from each
other but tended to share some commonalities (Hiles, 2018).
For example, some studies found that the correlation between
socio-emotional skills and cognitive characteristics was high.
Better cognitive developmental characteristics lead to better social-
emotional skills (Coskun and Meral, 2019). According to these
authors, cognitive skills can make a difference between individuals
in such a way that they will develop social-emotional skills mainly
in the domain where information regarding empathy and facial
emotion recognition must be processed. This example supports the
idea that some aspects of social-emotional skills can be associated
with the same factor of cognitive skills, as shown in our results.
However, the interference between technical and socio-emotional
skills depends on the professional experience. Frequent situations
of job interaction involve both technical and socio-emotional skills,
especially in teamwork, cooperation with coworkers, or contact
with customers (Talavera and Juan, 2007). This might be the reason
we found that some of the socio-emotional skills were loaded with
the same factor as technical skills. It is also necessary to consider
the sociocultural influence in such a way that people rate their
skills in self-surveys. Depending on respondents’ experiences and
cultural background, they may differ in the process of attaching
specific meanings when evaluating selected skills (Qiong, 2017).
There is a diversity of perceptions among societies, leading to
different interpretations when evaluating certain dimensions of
life, including school experience (Samovar et al., 2009). This may
be why the current study reveals a different suggested model
on skill reclassification, as shown in Figure I, compared to the
original model (Table 1). This result is particularly important as
it can be used to conduct comparative studies on ESD skills
in similar societies. The proposed classification may also offer
different perspectives to monitor possible changes regarding the
application of ESD in higher education.

The second question of the current study concerns the
sociodemographic and other student characteristics of ESD. Except
for innovative thinking, we noted that male students rated SD
skills with higher scores than female students. Although ESD has
been considered a teaching approach that may play a key role
in diminishing the gender gap (Olsson and Niklas, 2017), the
difference was not statistically significant in the current data. After
examining the distribution, it was found that female students were
highly represented at the top and bottom of the distribution,
but male students were highly represented in the middle of the
distribution. For the attitudes toward SD due to differences in
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employment, our result compels us to ponder if there is a mutual
relationship between sustainability skills and work experience. In
many societies, the transition from the education system to the
workplace poses a great challenge. According to the International
Labor Organization, internship opportunities and access to initial
professional experience can greatly facilitate this transition in the
context of SD (ILO, 2010).

In terms of differences in college majors, the study suggests
that the consciousness of students from the college of science
was enhanced because the college majors focused more on the
environmental dimension as one of the three dimensions of SD
in addition to the social and economic dimensions. In contrast,
although QU has integrated many courses and practices to
disseminate ESD culture, some programs still face difficulties
in exploiting such regimes. For instance, students of social
sciences are still dependent more on theoretical concepts and are
characterized by a lack of application. However, there are some
generic dimensions of skills in which students tend to perceive
the same learning opportunities, regardless of their field of study
(Lohberger and Edith, 2022). On the other hand, we found that
older students believe that SD skills are important compared to
other age groups. This may be because there are many professional
opportunities that require more accurate exposure to SD skills
in the ground. The targeting strategy should be oriented toward
the younger age groups who do not have the same experience
through scientific and practical mechanisms, such as internships,
regularly during their university study (Jackson, 2018). A student
with low income rated SD skills as important and with higher
scores than the other income groups. Considering that income
is a component of human capital from the perspective of the
sustainability literature, this finding is consistent with the notion
that high-income earners tend to develop human capital at the
expense of natural capital (Hediger, 2006; Davies, 2013). Similarly,
students with a high GPA place more emphasis on SD skills. These
students are more interested in achieving educational outcomes
as per the requirements of educational programs that focus on
SD skills, i.e., critical thinking skills. Many studies also showed
that students with high GPA scores (students who perform well
in their academic careers) have more positive attitudes toward SD
skills than those with low GPA scores (Al-Nagbi and Alshannag,
2018).

Our findings indicate that students expect SD skills to be
more effective and influential in the labor market in healthcare,
industry, and finance than in other sectors such as education,
engineering, and petroleum. Health workers tend to be more aware
of the importance of SD skills, especially in terms of creating
a healthy environment suitable for doing business, than other
sector workers. For the petroleum sector, this result corresponds
to the reality that the proportion of environmental pollution
associated with this sector in Qatar is increasing at very high
rates (WHO, 2020), as well as engineering and construction
projects. These sectors are considered to be among the most
important sources of environmental pollution in the country, and
as such, respondents in this sector are probably less sensitive to
SD skills.

The third question of the current study examined the
relationship between the acquired skills at the university and SD
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skills (innovative thinking, critical thinking, resolving problems,
communication, and decision-making). Our five multivariate
logistic regression models show many interesting findings. Model
1 suggests that the enhancement of SD1 (Innovative thinking
skills) is associated with Cognitive-Social-emotional skills. Many
studies conceptualized innovative thinking as a cognitive process
leading to innovation (Morad et al, 2021). Other studies
have used the concept of cognitive flexibility to show its
relationship with innovative skills (Isen, 2002; Georgsdottir and
Isaac, 2004; Voica and Singer, 2013). Cognitive flexibility is
very important in such a way that a person acquires knowledge
through positive interactions with surrounding settings, takes
advantage of available learning opportunities, and deals with
the changes that are part of a complex and rapidly changing
world; therefore, individuals can enhance their innovative thinking
skills required for SD. This flexibility is consistent with the idea
of linking cognitive skills with socio-emotional skills through
our factor “Cognitive-Socio-emotional” due to the importance
of the student’s relationships with his surroundings from a
Socio-emotional perspective, which determines the relevance of
the acquired knowledge. This is logical as the greater the
student’s ability to interact positively with the environment, the
greater the opportunities and attitudes to develop and creatively
use knowledge.

In model 2, three predictors were found to be associated
with SD2 (Critical thinking skills). As shown in the results,
many studies confirmed the correlation between critical thinking
skills and cognitive abilities (Tuaputty et al, 2021). Critical
thinking skills are closely related to an active and organized
cognitive process that helps students understand themselves and
become familiar with what is happening around them. They
can be aware of their thinking process, as well as consider
the thought processes of others to be able to efficiently apply
what they already know (Danczak et al., 2020). Critical thinking
requires cognitive skills (Hart et al, 2021) as students must
have a high level of abstract and logical thinking, which can
only be acquired through the effective use of knowledge. Thus,
students can adopt good critical reasoning that focuses on
deciding what they believe and they can do (van Peppen et al,
2018).

In the third model of our multivariate regressions, we
found that three predictors (including Cognitive-Socio-Emotional)
increase the odds of SD3 (Resolving problem skills). Wang and
Vincent (2008) mentioned, “The problem solving is a cognitive
process of the brain that searches a solution for a given problem or
finds a path to reach a given goal.” According to their study, the
process of resolving a problem depends on cognitive skills in such
a way that students need to find in the memory space a relationship
between a set of solution goals and a set of alternative paths.

Model 4 differs slightly models
shows that the most of SD4
(Communication/coordination skills) is Grit (perseverance).

from  previous
and important predictor
Grit is related to successful outcomes as it emphasizes persistence
on tasks and consistency in goal pursuit. It is considered one
of the prerequisites for higher performance and a key skill for
achieving the educational goals associated with SD (Andersson and
Bergman, 2011). In model 5, we found that the most important
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predictor of SD5 (decision-making skills) was technical skills. As it
was integrated into technical skills, the development of decision-
making skills among students was considered an effective pathway
to achieve SD. Several articles showed that there is evidence
of a relationship between technical skills and decision-making
(Farrell, 1999; Lopes et al., 2016). Farrell (1999) mentioned that
the personnel at the headquarters of a military organization are
often more expert in specific technical areas related to SD and
can therefore make significant decisions. However, other studies
have shown that technical decisions are not solely rational; there
is always an emotional element in a decision made by humans
(Kranabitl et al., 2021). According to these studies, the decision-
making approach needs to consider the human factor as well as
technical facts and knowledge.

5. Conclusion

This study discussed the abovementioned three main questions
and concluded that: (1) the classification of core skills may differ
according to the sociocultural background of students; (2) the
socioeconomic and demographic determinants may affect students’
attitudes toward SD skills; and (3) the impact level of core skills
varies according to the type of SD skills.

Previous studies tended to use conventional models to classify
skills according to the usual outcomes in higher education. The
contribution of our study is that it presents a model that considers
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the potential for skills to overlap with each other depending
on the sociocultural context of a society. This article considers
the social context in which university students’ core skills, as
well as their attitudes toward SD skills, are developed. Therefore,
the classification of core skills may differ according to the real
experiences of students and the society to which they belong. Thus,
we considered that a new classification presented in this study
may reflect social reality. In addition, many core skills may share
some commonalities. For example, the combination of cognitive
and socio-emotional skills tends to be logical, as we built it on
factor analysis so that, sometimes, the importance of cognitive
skills cannot be considered without emotional expressions that
determine their effectiveness. The knowledge acquired depends
on the importance of the student’s relationships with his/her
surroundings from a socio-emotional behavior. The greater the
student’s ability to interact positively with the environment, the
greater the opportunities and attitudes to develop knowledge
and employ it creatively. Therefore, this study proposes a new
classification of core skills to be applied to similar societies. The
yielded classification offers a new approach to the impact that the
educational system in universities can have on the development
of ESD.

Some core education outcomes have a higher impact on
achieving SD skills (Figure 5). Our study accurately quantifies
relationships between core skills on the one hand and SD skills
on the other hand. Such a contribution may guide policies in
restructuring educational programs and curricula, especially for
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high-impact core skills. This contributes to a deeper discussion
of educational pathways in the higher education sector and its
related theories in future research. Developing ESD skills is
an effective pathway to keep pace with contemporary social,
economic, and environmental changes and to prepare individuals
to realize their present and future aspirations and achieve an
SD agenda. The study opens up prospects for an important
hypothesis: possession of the core skills would bring about the
expected transformation of ESD that would enable societies to
meet the needs of the current generation without affecting the
opportunity to meet the needs of future generations. Ultimately,
similar studies may be applied to other societies to observe
how core skills contribute to SD and what changes are expected
in the 2030 outlook, especially concerning the new educational
challenges the world has experienced due to the COVID-
19 pandemic.
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