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Introduction to the 9th Global Issues Conference Special Edition 
 

Władysław Chłopicki, Guest Editor 
 

PANS University of Applied Sciences, Krosno, Poland 
 
This special issue comprises the selected articles presented at the 9th Global Issues 
Conference—an international, student-led forum where students serve as primary 
authors and their faculty advisers as coauthors. The collection showcases rigorous inquiry 
across education, culture, technology, health governance, and sustainability, reflecting 
how emerging scholars are engaged and address global challenges with methodological 
diversity and contextual sensitivity. 
 
Learning, well-being, and equity in education 
 
We open with four contributions that examine how teaching and learning environments 
can better support resilience, inclusion, and fairness. “Assessing North Carolina Pre-K 
Teachers’ Knowledge, Confidence, and Experience on Trauma Informed Care” maps 
educators’ understanding and confidence in trauma-informed practices, pinpointing 
training needs to strengthen early childhood settings. “Investigating the Implementation 
of Cooperative Learning in Lebanese Private Schools and Its Impact on Students’ 
Academic Performance and Behavior” evaluates collaborative pedagogy as a lever for 
motivation, engagement, and achievement. Extending to higher education, “Navigating 
Anxiety and Uncertainty: International Students’ Challenges and Strategies to Cultural 
Adjustment” illuminates the adaptive strategies students employ to manage cultural 
distance and stress. Complementing these perspectives, “Gender Equality in Higher 
Education: A Comparative Study of Universities in Algeria, Poland, and North Macedonia” 
analyzes representation and institutional mechanisms, recommending concrete actions 
to advance Sustainable Development Goals 4 and 5 within universities. 
 
Culture, media, and perception 
 
Two articles probe how meaning is made and mobilized across public discourse and 
sensory experience. “Ghanaian Female Celebrities’ Digital Engagements as Rhetorical 
Feminism: A Rhetorical Analysis of Celebrity Instagram Rhetoric in Amplifying Unique 
Literacies” demonstrates how invitational rhetoric and transliteracy can galvanize civic 
awareness and amplify marginalized voices in social media spaces. In dialogue with 
cultural cognition, “Individual and Cultural Differences in Sound Perception: An 
Exploratory Study” broadens sound research beyond Western samples, revealing how 
culture, neurodivergence, and musical training shape cross-modal associations and 
therapeutic implications. 
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Technology and the future of work 
 
In “Technology Industry Employees’ Consciousness and Readiness for AI and 
Automation in Taiwan,” the authors present mixed-methods evidence on preparedness 
gaps and training ambitions among tech workers. The findings underscore both the 
urgency and the opportunity for inclusive upskilling ecosystems that democratize access 
to AI tools and competencies. 
 
Global health governance and equity 
 
“The Great Drug Regulation Divide: How Resource Imbalance Is Strangling Global Health 
Equity” interrogates disparities in pharmaceutical regulatory capacity across income 
levels, arguing that the technical divide is, at root, a justice issue. The study’s policy 
recommendations—cooperation, capacity building, and digital enablement—offer 
pragmatic pathways to strengthen safety, quality, and access worldwide. 
 
Energy transitions and climate-smart development 
 
The issue concludes with two perspectives on sustainable growth anchored in regional 
realities. “The Role of Algeria in African & Global Energy Markets: Challenges & 
Opportunities for Local Economic Development” assesses hydrocarbon legacies 
alongside solar potential, framing a just transition that tangibly improves local livelihoods. 
“Cultivating Aloe Vera: An Economic and Environmental Asset in a Changing Climate” 
examines supply-chain vulnerabilities and proposes resilient cultivation models—
positioning desert agriculture (including Algeria’s) as a strategic response to volatility and 
demand. 
 
Taken together, these ten articles exemplify student scholarship from four continents that 
is empirically grounded, globally aware, and solutions-oriented. They invite educators, 
policymakers, industry leaders, and civil society to engage with evidence-based practices 
that advance human well-being and planetary sustainability—while foregrounding the 
voices of the next generation of researchers who will inherit and reshape these debates. 
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Assessing North Carolina Pre-K Teachers’ Knowledge, Confidence, 
and Experience on Trauma Informed Care 

 
Chalyne Barrow, Archana V. Hegde, Mary Cate Komoski, and Erin Roberts 

 
East Carolina University, Greenville, NC, USA 

 
Abstract 
 
The purpose of this study was to assess NC Pre-K teachers’ knowledge on trauma and 
trauma-informed practices, their confidence in actions with students who have 
experienced trauma, and training – received or desired by teachers – on trauma-informed 
care (TIC). Quantitative data was collected using a standardized Primary Early Childhood 
Educators Trauma-Informed Care Survey for Knowledge, Confidence, and Relationship 
Building scale (PECE-TICKCR, 2017). All participating NC Pre-K teachers (n=68) were 
females and had a 4-year degree in early childhood or another related field. Teachers’ 
knowledge on trauma and their confidence in their own actions were highly correlated 
(r=.73). Similarly, mean scores indicated that teachers understand how trauma affects 
student behavior (M=3.93), and on the confidence scale teachers felt most confident in 
their ability to maintain positive relationships with students. However, teachers need more 
training on some items on the scale of knowledge (e.g. Community resources for families 
who have experienced trauma) and confidence (appropriate steps to be taken if a student 
has experienced trauma). Teachers who have experience working with children of trauma 
were more knowledgeable and confident in their actions related to TIC, compared to 
teachers with no experience. Teachers continue to express their interest in receiving more 
training on topics related to TIC.   
 
Keywords: trauma-informed care, NC Pre-K teachers, teacher knowledge, teacher 
confidence, early childhood education, training need 

Introduction 

Trauma is defined as “an event, series of events, or set of circumstances experienced by 
an individual as physically or emotionally harmful or life-threatening with lasting adverse 
effects on the individual’s functioning and mental, physical, social, emotional, or spiritual 
well-being” (Substance Abuse and Mental Health Administration [SAMHSA] , 2014, p. 7). 
Early trauma exposure can significantly impact children’s socioemotional development, 
self-regulation, student-teacher relationships (Loomis & Mogro-Wilson, 2019), academic 
performance, and behavior (Jimenez et al., 2016). 

In North Carolina, the prevalence of adverse childhood experiences (ACEs) has 
increased. In 2019, 26.4% of children had experienced at least one ACE, and 15.3% had 
experienced two or more (Parks & Gitterman, 2022). By 2022, about 40% had 
experienced at least one ACE, and 20% had experienced two or more. Exposures to 
ACEs are linked to internalizing and externalizing behaviors, social difficulties, and 
problems with play and attention (Liming & Grube, 2018). Such issues are especially 
concerning as children enter structured environments like school. 
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The quality of the learning environment depends on the skills and training teachers 
receive to support students’ emotional and behavioral needs (Kelly et al., 2024). For early 
childhood educators (ECEs), trauma-informed care training helps manage challenging 
behaviors and fosters a supportive space for emotional and academic growth (Mortensen 
& Barnett, 2016). Addressing trauma early can create a ripple effect that benefits children, 
families, and educators.  

Despite its importance, little research exists on how NC Pre-K teachers address trauma 
in their classrooms. To better support educators, especially in Eastern NC, a baseline 
understanding is needed. This study aims to assess NC Pre-K teachers’ knowledge of 
trauma and trauma-informed practices, their confidence in supporting affected students, 
and the training they have received or still need. 

Literature Review 
Adverse Childhood Experiences and Their Impact on Child Development  

Research consistently shows that early exposure to adverse childhood experiences 
(ACEs) is linked to academic and behavioral challenges. Choi et al. (2019)  showed that 
ACE exposure at ages three, five, nine, and fifteen increased the risk of future behavioral 
problems. Similarly, Jimenez et al. (2016), using data from the Fragile Families and Child 
Wellbeing Study reported that children with more ACEs were more likely to have below-
average academic skills, particularly in literacy, and exhibit behavioral difficulties in 
kindergarten. 

Other studies have highlighted the broader impact of ACEs on school functioning. 
Blodgett and Lanigan (2018), using educator reports from 10 classrooms across four 
districts, found that ACE exposure was associated with academic failure, attendance 
issues, and behavioral problems. McKelvey et al. (2018) extended these findings by 
examining ACEs in infancy and toddlerhood. Children exposed to three or more ACEs 
before age three were more likely to have an IEP and show internalizing and attention-
related behaviors. 

Together, these studies underscore the lasting consequences of early trauma on 
children's ability to succeed in school. ACE exposure increases the likelihood of academic 
and behavioral struggles, disrupts learning, and contributes to attendance problems. 
These findings reinforce the importance of equipping teachers with the knowledge and 
skills to recognize and respond to trauma, positioning them as potential buffers between 
students and the effects of trauma. 

Teachers as Buffers Against Effects of Adverse Childhood Experiences (ACEs) 
Teacher-student relationships play a critical role in shaping children’s development, 
particularly in early childhood. While these interactions are essential for fostering growth, 
research suggests that their quality varies across the country (Pianta et al., 2005). For 
example, Kuhfeld et al. (2019) revealed that children from low-income backgrounds and 
African American children were less likely to experience effective interactions in early 
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childhood programs. To prevent such disparities, it is essential that early childhood 
educators (ECEs) are trained to meet the diverse needs of all students.  

Positive teacher-student relationships may also serve as a protective factor against the 
negative effects of ACEs. Murphy and Sacks (2019) emphasize that stable, supportive 
relationships with caregivers—including teachers—can buffer children from the impact of 
early trauma. These relationships are linked to improved academic achievement (Hu et 
al., 2016), increased motivation, and better behavioral and social outcomes (Wang et al., 
2020).  

Early Childhood Education (ECE) teachers play a vital role in supporting both the 
educational and socioemotional development of young children. Their daily interactions 
directly influence children’s emotional well-being and classroom behavior (Mortensen & 
Barnett, 2016). A nurturing classroom environment contributes to children’s behavioral, 
emotional, and physical development (Ritblatt et al., 2017). Factors such as teachers’ 
experience and educational background also affect their ability to foster positive 
socioemotional learning (Clotfelter et al., 2011; Glock & Böhmer, 2018). Ensuring that 
ECE teachers are well-prepared and supported is essential for promoting equitable and 
trauma-informed care in early learning settings. 

Teachers’ Age, Experience, and Ethnicity and Their Relation to/Impact on Trauma-
informed Care 
Research suggests that teacher age and experience influence how they interpret student 
behavior when using a trauma-informed framework. Glock and Böhmer (2018) revealed 
that teachers with less experience (average of 12 weeks) held fewer negative attitudes 
toward ethnic minority students than those with more experience (average of 15 years). 
Among experienced teachers, younger individuals were least biased toward minority 
students, suggesting that age and experience interact in shaping perceptions. 

While teaching experience is often linked to improved student achievement (Kini & 
Podolsky, 2016), its role in trauma-informed care is less clear. Studies show no significant 
difference between novice and experienced teachers in their ability to support students 
affected by trauma (Graham et al., 2020; Stuhlman & Pianta, 2009). A review of literature 
revealed a gap in research specifically comparing novice and experienced teachers’ 
capacity to respond to trauma in early childhood settings. 

Teacher ethnicity may also influence responses to students from different backgrounds. 
Glock and Kleen (2019) found that teachers from ethnic minority groups showed less bias 
toward minority students than those from majority groups. Frühauf et al. (2024) explored 
how preservice teachers of Turkish and German backgrounds were perceived in terms of 
bias. Results of this study indicated that teachers belonging to an ethnic minority group 
were perceived as less biased towards immigrant students compared to teachers 
belonging in ethnic minority groups. The demographic mismatch between teachers and 
students has received growing attention in recent years (Gottfried & Fletcher, 2023; 
Lindsay & Hart, 2017), yet little research has examined how this disparity affects trauma-
informed care. 
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Impact of Trauma Informed Training and Implementation on Teachers  
A growing body of research highlights the effectiveness of trauma-informed training in 
increasing teachers’ knowledge and confidence. One study evaluated a two-day 
professional development using pre- and post-training measures, based on SAMHSA’s 
(2014) four key assumptions: realizing the impact of trauma, recognizing its signs, 
responding with appropriate strategies, and avoiding re-traumatization. Results showed 
a clear increase in teachers’ understanding and acceptance of trauma-informed practices 
following the training. 

The University of California, San Franscisco’s Healthy Environments and Response to in 
Schools initiative aimed to create trauma-informed environments in under-resourced 
schools (Dorado et al., 2016). Training focused on understanding trauma and its influence 
on student behavior. Findings indicated significant gains in staff knowledge and use of 
trauma-informed strategies. Similarly, Brown et al. (2022) assessed educators’ 
knowledge, attitudes, and skills related to working with trauma-impacted students. Post-
training surveys revealed increased preparedness, clarity in roles, and a desire for more 
resources and strategies to support students effectively. Overall, the literature 
underscores both the effectiveness of trauma-informed training and educators’ strong 
interest in continued professional development. 

Theoretical Framework 

Figure 1 
Bronfenbrenner’s Ecological Systems Model 
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Bronfenbrenner’s Ecological Systems Theory offers a valuable framework for 
understanding how trauma-informed practices influence teacher-student interactions. 
According to Bronfenbrenner (1977), a child’s development is shaped by multiple 
systems, including family, school, and community. Exposure to trauma at home can 
influence a child’s behavior and learning, making daily teacher-student interactions critical 
for supporting emotional and social growth (Ansari & Pianta, 2018). The mesosystem 
reflects the connections between these environments, such as collaboration between 
teachers and families. When educators share strategies with caregivers to support 
children exposed to trauma, it can strengthen developmental outcomes and foster 
consistency across settings. 

The outer systems—exosystem, macrosystem, and chronosystem—also shape 
children’s experiences. School policies that prioritize trauma-informed care and invest in 
teacher training can create supportive environments, even if children are not directly 
involved in those decisions. The chronosystem includes historical and environmental 
events that impact development over time. The COVID-19 pandemic, for example, 
intensified existing educational inequalities (Zahedivash et al., 2023), leading to declines 
in Early Start and Early Childhood Special Education enrollment (Friedman-Krauss & 
Barnett, 2023). Overall, Bronfenbrenner’s theory helps explain how teachers’ trauma-
informed knowledge and practices can shape the environments children interact with 
daily, ultimately influencing their developmental trajectories. 

Purpose of Study 
To understand what support is needed in Eastern NC to assist NC Pre-K teachers in 
implementing trauma-informed care, a baseline must be established. Thus, the purpose 
of this study was to obtain an understanding of the attitudes, knowledge, and confidence 
that NC Pre-K teachers have in trauma-informed care. The following research questions 
guided the research study: 

 
1. How knowledgeable are NC Pre-K teachers about trauma-informed care (TIC)?  

a. Does teachers’ age, experience level correlate with their knowledge 
on trauma-informed care? 

b. Does teachers’ knowledge on TIC differ based on their ethnicity? 
2. How confident are NC Pre-K teachers about their actions with students who have 

experienced trauma?  
c. Does teachers’ age, experience level correlate with their confidence 

levels? 
d. Does teachers’ confidence differ based on their ethnicity?  
          What experiences do NC Pre-K have with regards to working with 

children who have experienced trauma? 
e. Do teachers’ knowledge and confidence scores on TIC differ for 

teachers who have experience working with children of trauma versus 
teachers who have no experience working with children of trauma? 

3. What training have NC Pre-K teachers received and want more on trauma-
informed care? 
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Method 
Design  
This exploratory study utilized a standardized survey to assess NC Pre-K teachers’ 
knowledge, confidence working with traumatized children, prior experience working with 
children who have experienced trauma, and training they have received and want on this 
topic. To our knowledge, this topic has not been studied with this specific population of 
teachers.  

Participants 
Eligible participants for this study were lead NC Pre-K teachers throughout Eastern North 
Carolina, associated with the University Early Educator Support (EES) Hub. The EES 
functions as a unit of the North Carolina Division of Child Development and Early 
Education. A purposive sampling technique was employed to recruit and survey NC Pre-
K teachers. The EES coordinator was emailed to request assistance in sending out the 
initial email invitation to NC Pre-K teachers. The email sent to teachers described the 
study and included the survey as an attachment.  

Procedure for Data Collection  
 
The survey was administered utilizing the survey software, Qualtrics, which was made 
available for participants through a link emailed by the EES coordinator. Participants were 
informed that the survey would take 15-20 minutes to complete. To ensure anonymity 
and confidentiality for participants, survey responses were not linked to any identifying 
information such as Internet protocol addresses, and data was reported in aggregate 
form.  

Measures  
The Primary Early Childhood Educators Trauma-Informed Care Survey for Knowledge, 
Confidence, and Relationship Building (PECE-TICKCR) scale was created by Bilbrey et 
al. (2022). The scale was adapted from the TIC-DS scale (Goodwin-Glick in Impact of 
trauma-informed care professional development of school personnel perceptions of 
knowledge, disposition, and behaviors towards traumatized students, Graduate College 
of Bowling Green State University, 2017). This scale has been validated and has a strong 
reported Cronbach’s alpha for each of thesubscales; Knowledge of Trauma (n = 11, α = 
.948); Confidence in Providing Trauma-Informed Strategies (n=13, α=.940); and 
Confidence in Creating Supportive Relationships (n=4, α=.865). The Cronbach’s alpha 
acquired within the current study was strong as well; Knowledge of Trauma (n = 11, α = 
.944); Confidence in Providing Trauma-Informed Strategies (n=13, α=.945).  

Description of the Survey and Subscales:  
There were 6 sections in this survey. The first section that was measured on a Likert scale 
consisted of eleven questions that asked participants how knowledgeable they were 
about a variety of topics related to trauma-informed care in early childhood. The second 
section had thirteen questions that asked how confident participants were about a variety 
of actions related to trauma-informed care. This section was measured on a Likert scale 
ranging from “1” not confident at all to “5” very confident.  
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The third section consisted of three questions, which were asked about participants’ 
experience of working with children who have been traumatized. The fourth section 
consisted of nine questions, which were specific to training on trauma-informed care that 
participants have received and future trainings that they might want. The fifth section 
consisted of eight questions that asked for information regarding participants' work. The 
last section contained demographic questions that asked participants about their age, 
race/ethnicity, educational level, licensure, and experience in the field. 

Data Management 
At the end of the data collection period, participants’ responses were exported from 
Qualtrics to the primary researcher’s SPSS software, which is software protected.  

Data Analysis  
Mean, standard deviation, and frequency were used to describe demographic data and 
describe overall scores on different subscales (e.g., knowledge or confidence in action). 
Pearson’s Correlation Coefficient was  utilized to examine the relationships between ratio 
level variables (e.g., age and experience level), while one-way ANOVA was used to 
compare subscale means on teacher knowledge and confidence level in actions across 
racial/ethnic groups and between teachers who had worked with children who had 
experienced trauma and teachers who had not worked with children who had experienced 
trauma.  
 
Results 

Demographic Information 
NC Pre-K teachers based in the Eastern North Carolina region associated with the EES 
hub were the participants in this study. The survey was sent out to over 200 teachers, 
with a total of 81 individuals responding. Thirteen participants were removed because 
they did not consent to participate in the study.  
There were three participants who had partially completed the knowledge scale. So, the 
researcher ran the Missing Completely at Random Data Analysis (MCRDA) within SPSS, 
and the MCRDA test was not significant (P>0.05), which indicated that the data were 
missing completely at random, and the researcher could go in for a mean imputation. 
Thus, after a mean imputation for the scale, there were 68 complete responses from the 
participants.  
 
Table 1 
Participants’ Demographic Information 
Demographics Descriptive Statistics  
Gender: Female (n=68) 68 (100%) 
Race/Ethnicity (n=65) 

White/Caucasian 
Black/African American 
Hispanic/Latino(a) 
Native American  
Biracial 

 
31 (48%) 
26 (40%) 
4 (6%) 
2 (3%) 
2 (3%) 
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Age (n=61) M= 44.36, SD= 10.25 
Years employed as a teacher (n=63) 

Less than a year 
1-5 years 
6-10 years 
11-20 years 
More than 20 years  

M=6.77, SD= 5.77 
1 (1.6%) 
11 (17.5) 
12 (19%) 
24 (38%) 
15 (24%) 

Licensure (n=65) 
Birth to Kindergarten (BK) 
B-K Add-on 
Pre-K Add-on 
Elementary 
Other 
No licensure  

 
50 (77%) 
9 (6%) 
1 (1.5%) 
1 (1.5%) 
4 (6.2%) 
3 (4.6%) 

School setting  
Suburban 
Rural 
Urban  
Combination  
Not sure 

Students receiving free/reduced price 
meals (n=65) 

Unknown 
Less than 25% 
26-50% 
51-75% 
76-85% 
86-100% 

 
11 (17.2%) 
16 (25%) 
16 (25%) 
6 (9.4%) 
15 (23.4%) 
 
 
20 (31%) 
3 (5%) 
2 (3%) 
4 (6%) 
9 (14%) 
27 (42%) 

 

Teachers’ Knowledge about Trauma 
The first research question addressed how knowledgeable NC Pre-K teachers were about 
trauma-informed care. To examine teachers’ knowledge on the topic of trauma-informed 
care, mean composite scores were calculated from the 11 questions in the PECE-TKR 
scale. The overall means on the knowledge scale ranged between 1.45 and 5.00, while 
participant responses concerning trauma ranged between very little knowledge (3.15) and 
very knowledgeable (3.93).  

Teachers’ Confidence in Providing Trauma-Informed Strategies  
The second research question addressed how confident NC Pre-K teachers are in their 
actions while working with students of trauma. To examine teachers’ confidence in taking 
action, mean composite scores were calculated for the 13 questions in the PECE-TKR 
scale. The overall mean scores for this sub-scale ranged between 2.08 to 5.00.  
Participant responses ranged between slightly confident (3.53) to very confident (4.31). 
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Correlations Between Teacher Knowledge and Confidence Levels and Teacher Age 
and Years of Experience  
The correlation analysis revealed a significant and strong positive relationship between 
teachers’ knowledge and confidence, thus indicating that teachers’ higher knowledge 
scores were associated with their higher confidence scores.  

 However, teachers’ age and knowledge on TIC (r = 0.09) and teachers’ experience level 
and knowledge on TIC (r=-0.20) did not correlate significantly. Similarly, teachers’ 
confidence in action with students and their age (r= - 0.16) and teachers’ confidence in 
action with students and their experience level (r= -0.16) did not significantly correlate 
with each other. 
 
Table 2 
Correlation Matrix among Knowledge, Confidence, Age, and Experience of NC Pre-K 
Teachers (n=68) 
Variable 1 2 3 4 
1. Knowledge --- .73** -.90 -.03 
2. Confidence .73** --- -.16 -.06 
3. Age -.09 -.16 --- --- 
4. Years of experience  -.03 -.06 --- --- 

Correlation is significant at the 0.01 level (2-tailed). 

Differences in Teacher Knowledge and Confidence Levels Based on Teacher 
Ethnicity  
 
Table 3 
Mean, Standard deviation, and One-Way Analyses of Variance of differences in teachers’ 
knowledge and confidence based on ethnicity  

Measure Race/Ethnicity M SD  Sum of 
Squares 

df Mean 
Square 

F p 

Knowledge White/Caucasian 
Black/African 
American 
Hispanic/Latino(a) 
Native American 
Biracial 

3.55 
3.48 
3.98 
2.95 
3.86 

.69 

.79 

.81 

.96 

.19 

Between 
groups 
 
Within 
groups  

1.76 
 
 
33.05 

4 
 
 
60 

.44 
 
 
.55 
 

.797 .532 

Confidence  White/Caucasian 
Black/African 
American 
Hispanic/Latino(a) 
Native American 
Biracial 

3.94 
3.87 
4.08 
3.65 
4.08 

.61 

.74 

.54 
1.03 
.11 

Between 
groups 
 
Within 
groups 

.36 
 
 
26.89 

4 
 
 
60 

.09 
 
 
.45 

.203 .936 
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Teachers’ Experience of Working with Children Who Have Experienced Trauma  
We investigated if teachers who have worked with trauma-affected students differed in 
their knowledge and confidence scores from teachers who have not worked with such 
students. The One-way ANOVA results were highly significant for teacher knowledge 
scores (F (1, 66) = 4.88, p<.03) and teacher confidence scores (F (1, 66) = 7.40, p<.01).  
This indicates that teachers who have had experience with trauma-affected children are 
more knowledgeable and more confident in their actions as they work with traumatized 
students, compared to teachers with no such experience.  

Training Received and Wanted on Trauma-Informed Care 
The fourth research question examined the amount of trauma-informed training received 
and wanted by the teachers. Participants were asked about the frequency of trainings 
they attended as well as the topics they received training in. Most participants indicated 
they attended one or two trainings (32.7% & 23.6% respectively) within the last three 
years, while 3.6% attended more than 10 trainings. Some topics of trainings attended by 
most participants included: what is early childhood trauma, the impact of trauma in early 
childhood years, causes of early childhood trauma, and the impact of early trauma in 
childhood years. Topics that were discussed the least in trainings were: how to support 
parents of children who experienced trauma, available resources for families and children 
dealing with trauma, and self-care strategies for teachers who worked with children 
experiencing trauma.  

Discussion 
This study examined NC Pre-K teachers’ knowledge, confidence, and training needs 
related to trauma-informed care. Many teachers reported being knowledgeable about how 
trauma affects student behavior and learning, as well as how their own actions may 
impact students who have experienced trauma. However, they also noted limited 
awareness of available community resources to support families—findings consistent 
with previous research (Alisic et al., 2012; Bilbrey et al., 2022). 

Regarding confidence, teachers felt most assured in their ability to maintain positive 
relationships with students, which aligns with their educational philosophy. Yet, they 
expressed lower confidence in identifying trauma through behavioral observations, taking 
appropriate steps when trauma is suspected, and supporting students who have 
experienced trauma. These skill-based areas are typically developed through targeted 
training, suggesting a need for more professional development. These findings mirror 
those of Alisic (2012), who found that elementary teachers often struggled to provide 
actionable support to trauma-affected students. 

A strong, positive correlation was found between teachers’ trauma-related knowledge and 
their confidence in supporting students, indicating that increased knowledge may 
enhance confidence. This reinforces the importance of equipping educators with trauma-
informed training to help them meet students’ socioemotional needs (Russell et al., 2024). 

The study also explored whether teacher age and experience correlated with knowledge 
and confidence. Although it was hypothesized that older and more experienced teachers 
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would report higher levels, results were not significant. This aligns with prior research 
showing no meaningful differences between novice and experienced teachers in their 
ability to support trauma-affected students (Graham et al., 2020; Stuhlman & Pianta, 
2009). Interestingly, other studies suggest younger teachers may be less biased in 
working with trauma-affected students (Conaway & Bethune, 2015), but this was not 
reflected in the current findings. 

Differences in knowledge and confidence across ethnic groups were also examined. 
While previous research suggests that teachers from minority backgrounds may show 
less bias toward minority students (Glock & Kleen, 2019), ANOVA results in this study 
were not significant, indicating no differences in trauma-related knowledge or confidence 
across ethnicities. 

Most teachers reported having worked with students who experienced trauma. Further 
analysis revealed that those with direct experience had significantly higher knowledge 
and confidence scores than those without, suggesting that firsthand exposure may 
enhance preparedness. 

Finally, teachers shared the types of trauma-related training they had received and their 
interest in future training. Most had learned about early childhood trauma and its causes 
and impacts. However, they expressed a strong desire for additional training on self-care, 
community resources, classroom strategies, and how to identify and respond to trauma. 
These findings echo prior studies (Alisic, 2012; Bilbrey et al., 2022; Brown et al., 2022), 
highlighting educators’ need for both foundational knowledge and practical strategies to 
support trauma-affected students and families. 

Strengths and Limitations   
The findings from this study serve to provide insight into the knowledge, confidence, and 
training that exist within NC Pre-K settings that teachers have access to, andtopics for 
future training that can be explored further. Thus, this study is unique and required within 
the early childhood setting. A limitation of this  study was its sample size and location. A 
larger sample size with a more diverse sample recruited across the different counties of 
North Carolina could be utilized to make the findings more generalizable. It is also 
important that future researchers consider that for one of the variables studied (teachers 
with experience working with children of trauma and not) the study had unequal group 
sizes.   

Since this was a quantitative study, which utilized a standardized survey, researchers 
were limited in how responses were collected. The measurement tool used, which relied 
on self-reporting data, had little to no scope for open-ended responses. Future research 
may benefit from adding a few more open-ended questions at the end of the survey to 
collect more thoughts from the teachers on this topic. It is also worth considering that 
participants may have evaluated themselves in a more positive light, which could have 
impacted the data.  

Conclusion  

http://www.gpejournal.org/
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This study shed light on the knowledge, confidence, and training needs of NC Pre-K 
teachers in the area of trauma-informed care. The findings reveal a strong correlation 
between teachers' understanding of trauma and their confidence in their own actions, 
underscoring the importance of training on this topic. Training in trauma-informed care 
not only equips teachers with essential knowledge about trauma and its effects on student 
behavior but also has the potential to boost their confidence in effectively interacting with 
and supporting students who have experienced trauma. By enhancing teachers' skills and 
self-assurance, such training can significantly improve their ability to create a supportive 
and responsive classroom environment for all students.  

This study has significant implications for both pre-service and in-service teacher training 
programs. It suggests that training should prioritize the areas where teachers have shown 
the most interest. This includes understanding and utilizing community resources for 
children and families, effective classroom strategies, and response strategies they can 
utilize to support student behaviors that stem from trauma responses. As research 
suggests, teachers without strategies for supporting students experiencing trauma might 
inadvertently impede those students' ability to self-regulate and participate in learning 
(Brunzell et al., 2018). By focusing on these critical topics, training programs can better 
equip teachers to meet the diverse needs of their students and foster a more supportive 
educational environment. 
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Abstract 
 
International students face unique challenges when transitioning from their home 
countries to another culture. Guided by Gudykunst’s (2005) Anxiety-Uncertainty 
Management (AUM) Theory, the current research highlights how international students in 
the U.S. manage their uncertainty, anxiety, and cultural distance in academic and social 
settings. This study draws on ten in-depth interviews with international students (five 
males and five females) at a large public university in the Southeastern United States. 
We examined how they navigate the cultural adjustment process in a higher education 
institution located in a rural area of the United States. Thematic analysis of the in-depth 
interview revealed that international students experienced a variety of challenges such as 
pre-arrival expectations, navigating American communication styles, adjusting to 
academic expectations and campus culture, barriers to building social connections, and 
economic/time constraints. Despite these challenges, the international students managed 
anxiety and uncertainty by building support systems, engaging in campus involvement, 
taking on leadership roles, and practicing mindfulness and other strategies to manage 
stress. The current study highlighted the resilience of international students and identified 
ways in which institutions can strengthen their support.  
 
Introduction 

The U.S. has long been the leading destination for international students. In 2022–2023, 
over one million students were enrolled, a 12% increase from the previous year and the 
fastest growth in forty years. Their presence contributes $40 billion annually to the U.S. 
economy (IIE, 2023) and to the internationalization of the US campuses. The diverse 
classrooms enhance critical thinking, while international connections strengthen 
institutional reputation and global awareness (Arthur & Flynn, 2001; Gurin et al., 2004; 
Smith & Schonfeld, 2000). 

At the same time, international students face barriers adjusting to new cultural and 
academic environments. Language differences, unfamiliar communication styles, and 
new classroom expectations complicate transitions (Berry, 2005; Liu & Huang, 2015). A 
key factor is perceived cultural distance—the extent to which an individual presumes the 
host culture as different from their own. Rooted in Hofstede’s (1984) framework and 
applied by Kogut and Singh (1988), this concept highlights how perceptions of difference 
shape stress, involvement, and belonging (Yan & Berliner, 2010). Students may feel 



Global Partners in Education Journal – Special Edition   February 2026, Vol. 12, No. 1 
http://www.gpejournal.org   ISSN 2163-758X 
 

 37 
 
 

caught between adapting to U.S. norms and maintaining their culture. Assimilation risks 
identity loss, while isolation limits integration, both underscoring the role of perceived 
cultural distance (Tang et al., 2024; Yan et al., 2024). 

Challenges International Students Face 

International students may face many challenges when adjusting to a new country, 
including culture shock, discrimination, language barriers, financial stress, visa 
restrictions, and academic differences, all affecting well-being and success (Khanal & 
Gaulee, 2019; Lorenzetti et al., 2023). Culture shock is unpredictable and unique to each 
student (Berry, 2005; Demes & Geeraert, 2015; Yan & Berliner, 2010). Discrimination 
lowers satisfaction and heightens stress (Lee, 2010; Lee & Rice, 2007). 

Studies show language barriers persist even among students with high English 
proficiency, who may struggle to keep up with lectures, readings, and social interactions 
(Chen, 1999; Dao et al., 2007; Neumann et al., 2018). Classroom expectations such as 
self-directed learning and participation can add stress when unfamiliar (Frambach et al., 
2012; Wang, 2004). Together, these challenges restrict involvement and heighten 
isolation, making culturally aware institutional support critical for success (Gebhard, 2012; 
Glass et al., 2015; Kim et al., 2022). 

Although well-documented, less is known about how these challenges play out in rural 
U.S. settings, where resources and cultural exposure may be limited. In light of global 
events and media influence, further research is needed. This leads to the first research 
question. 

Research Question 1: What challenges do international students face in adapting to 
American campus life?  

Anxiety Uncertainty Management Theory 

Anxiety-Uncertainty Management (AUM) Theory, developed by Gudykunst (2005), 
explains how people communicate across cultures by building on Uncertainty Reduction 
Theory (Berger & Calabrese, 1975). AUM suggests effective communication depends on 
keeping anxiety and uncertainty within optimal levels. Too much anxiety leads to 
withdrawal or poor judgment, while too little reduces motivation to adapt. Similarly, 
excessive uncertainty causes hesitation, while very low uncertainty can result in 
overconfidence (Gudykunst, 2005). 

In intercultural contexts, individuals often experience anxiety in unfamiliar environments 
and uncertainty when they cannot predict others’ behavior (Knowles & Olatunji, 2020; Ni 
& Wang, 2011). Moderate levels are most beneficial, motivating people to engage, seek 
information, and learn (Gudykunst & Nishida, 1986; Presbitero & Attar, 2018). Strategies 
such as mindfulness, information-seeking, and building social networks help manage 
stress and improve adaptation (Kashima et al., 2017; Ting-Toomey & Dorjee, 2015). 
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International Student Anxiety and Uncertainty  

Studies show that international students who approach experiences with awareness of 
potential challenges can better manage anxiety and uncertainty, leading to stronger 
adjustment (Nahla, 2021). Szabo et al. (2016) found that difficulties often depend less on 
the new environment itself and more on how students respond. Those able to reframe 
anxiety adjusted more successfully, supporting AUM theory (Gudykunst, 2005). Finding 
cultural similarities with the host culture reduces apprehension and motivates 
engagement with peers (Gudykunst & Nishida, 1986; Neuliep, 2012; Taniguchi et al., 
2022). Recognizing anxiety as natural and actively managing it, allows students to focus 
on opportunities for growth (Szabo et al., 2016).  

Supporting Adjustment  

University resources, social networks, and coping strategies play important roles in 
adjustment. Academic support and faculty guidance mitigate differences in teaching 
styles, and positive faculty relationships influence student satisfaction (Khanal & Gaulee, 
2019; Lorenzetti et al., 2023; Martirosyan et al., 2019; Morin, 2007; Zhou & Cole, 2017). 
Social integration is equally critical; co-national groups provide comfort, but overreliance 
can limit broader connections (Rose-Redwood, 2013; Sheng et al., 2022). Students who 
participate in clubs, mentorships, or events often report stronger adjustment and better 
relationships (Glass & Westmont, 2014; Tieu et al., 2010). 

Still, many students struggle with homesickness, loneliness, or family pressures 
(Chavajay & Skowronek, 2008; Yeh & Inose, 2003). Counseling and career services are 
available but often underused due to stigma or mismatched expectations (Dombou et al., 
2023; King & Bailey, 2021; Mori, 2000). Mentoring is effective when culturally sensitive, 
with students valuing dependability and multicultural awareness (Nilsson et al., 2004; 
Zhang & Dixon, 2001). 

Beyond formal services, many turn to self-directed strategies. Mindfulness, problem-
solving, information-seeking, and campus involvement build resilience, manage stress, 
and create balance (Laoboonchai, 2016; Mei et al., 2004; Presbitero & Attar, 2018). 
Meaningful activities help with coping and create opportunities for leadership and growth 
(Astin, 1984; Tieu et al., 2010; Zhou & Cole, 2017). 

Although research identifies strategies that support adjustment, less is known about 
which factors matter in rural U.S. institutions, where resources and cultural exposure may 
be limited. This study examines how international students manage anxiety and 
uncertainty while adjusting to campus life in a rural setting. 

Research Question 2: How do international students use resources, involvement, and 
engagement to manage anxiety and uncertainty during their adjustment to an American 
college campus? What other factors help facilitate their adjustments?  

Methods  

Participants  
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This study focuses on international students at a large public university in a rural area of 
the United States. Students were interviewed in the Spring of 2025. Five men and five 
women represented ten countries: Nigeria, South Africa, Norway, Pakistan, Nepal, Brazil, 
Colombia, Cyprus, Egypt, and Japan. Five were pursuing master's degrees, four were 
undergraduates, and one was in a PhD program. Time at the university ranged from three 
months to five years, offering both fresh and longer-term perspectives.  

Procedure  

Participants were selected as part of a larger study. The university's global affairs 
department assisted in soliciting participation of the international students on an F-1 Visa. 
Purposive sampling was used to ensure diverse backgrounds and perspectives. 
Participants were contacted through email to schedule a virtual or in-person interview. 
Those interviews varied between 20 and 60 minutes, depending on the participant's 
engagement. A semi-structured format allowed students to share experiences while 
focusing on key topics. The informed consent form was reviewed before each session, 
and pseudonyms were used for confidentiality. 

Measures  

The interview questions were created based on the proposed research topics. The semi-
structured interview had three sections: (1) introductory questions to build rapport (e.g., 
motivations to study in the U.S.), (2) cultural adjustment and challenges, and (3) campus 
involvement, resources, and suggestions for improvement. Closing questions invited 
additional thoughts. 

Data Analysis 

Interviews were analyzed with thematic analysis (Braun & Clarke, 2016). Thematic 
analysis enabled a detailed examination of students' experiences, identifying common 
themes across the ten interviews. NVivo 14 (Lumivero, 2023) was used to assist in 
organizing the data. The process followed Braun and Clarke's (2016) and Nowell et al.'s 
(2017) six-step guide. A deductive coding process was utilized; codes were developed 
based on research questions and existing literature on adjustment, involvement, anxiety, 
uncertainty, and cultural distance. Inductive flexibility was allowed to account for 
unanticipated but relevant patterns in students' responses. Themes were organized 
around two research questions. Six themes highlighted student challenges, and four 
themes described coping strategies that supported adjustment.   

Results 

International Student Challenges 

The following section explores findings for Research Question 1. Six themes emerged 
regarding international student challenges: holding unrealistic expectations shaped by the 
media, navigating unfamiliar communication norms, adjusting to academic life, forming 
peer connections, managing financial and time constraints, and overcoming anxiety and 
uncertainty. These themes highlight how cultural distance, uncertainty, and limited 
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involvement influenced students' adjustment and shaped the challenges they faced day 
to day. 

Theme 1: Media and Pre-Arrival Expectations 

Theme one centered around how media consumption shaped students' pre-arrival 
preparations. Participants reported that they gathered information about American 
colleagues and cultures through various media, including movies and YouTube videos. 
Samir, from Nepal, explained: "I used to watch a lot of Hollywood films, so I kind of 
expected what kind of language people speak and how they behave." While some felt 
more prepared, others were taken aback. Marcus, from West Africa, expected 
skyscrapers and lots of snow, only to find neither.  

AUM theory suggests that familiarity with a culture can reduce anxiety and uncertainty 
(Gudykunst, 2005). Students use social media to learn about American culture and 
language, which can aid adjustment but also lead to misinformed expectations when 
portrayals do not align with reality (Yanagihara, 2017). Xie and Chao (2022) found that 
while social media platforms can ease emotional anxiety and help students stay 
connected to their home culture, they can also make it harder to build deeper connections 
within their host country. 

Theme 2: Navigating U.S. Communication Styles 

The second theme was how students adjusted to everyday communication, including 
politeness norms, level of directness, and casual interactions. Communication styles are 
tied to cultural expectations and differences in how Americans express friendliness, set 
boundaries, or approach conversation, which at times creates uncertainty for students. 
Peter noted that in Egypt, declining food is disrespectful, while in the U.S., "people take 
your word for it." Marcus shared a similar example that in West Africa, it is polite to decline 
an offer at first and only accept if it is offered again. “Here, you only get asked once, and 
people take your word for it. Some people say it is a respectful thing.”  

Such experiences highlight cultural differences in how relationships and boundaries are 
understood (Hofstede, 1984; Leotescu, 2024). In low-context, individualistic cultures like 
the U.S., personal space is often prioritized, which can leave students uncertain about 
how to build closer relationships. These communication differences were one layer of 
adjustment; students also described changes in academic expectations as another 
significant challenge. 

Theme 3: Adjusting to Academic Expectations 

The third theme that emerged was the differences in teaching styles and faculty-student 
relationships. In some countries, education is primarily lecture-based.  American higher 
education institutions often expect students to engage in extracurricular activities, attend 
events, and utilize campus resources as part of their learning experience and grade. 
Ahmed shared, "The students are more involved, and the university organizes stuff for 
students; that's not common in Pakistan." For students focused on academic success 
over social opportunities, integrating coursework into campus life may be a solution. 
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In some cultures, professors hold an authoritative power distance, but participants found 
their U.S. instructors approachable. Marcus reflected: "Power is fluid… I am great friends 
with professors. That's different back home. Power is inaccessible for the most part." 
American professors tend to encourage open communication, participation, and self-
directed learning (King & Bailey, 2021). For students unfamiliar with this style, hesitation 
may be misinterpreted as disinterest by faculty (Wang, 2004; Yildirim, 2017). 

Participants also reported challenges outside the classroom, including difficulty 
connecting with American peers. 

Theme 4: Barriers to Building Social Connections 

Domestic students were reported to be generally polite, but participants said connecting 
required more effort. Camila, from Colombia, described her first weeks in the classroom: 
"They (classmates) seemed like they all knew each other… having to make your path in 
trying to make friends, was like, how do I get close to them?” Ana, from Brazil, shared 
similar frustration, noting that classmates often assumed she was an exchange student: 
“They don’t want to make an effort on someone who is going to leave.” 

Language barriers added another layer. Curtis and Ledgerwood (2018) found that even 
motivated students face social constraints that limit connection. In addition to social 
constraints, one student felt that they adjusted well socially but still faced obstacles that 
were beyond their control. Emma, from Cyprus, explained: "It's a different thing to joke 
and be yourself in another language. I felt like all my relationships were at a surface level." 
She worried about missing chances to join conversations or that her jokes would be 
misunderstood. In addition to social hurdles, students explained that financial pressures 
and limited time made it harder to participate in campus life. 

Theme 5: Financial and Time Constraints 

Over half of the participants mentioned their biggest challenge was finances. Students 
described struggles affording study abroad and maintaining hobbies they enjoyed back 
at home. International students can work on campus, but hours are limited and rarely 
cover all expenses. Camila spoke of being constantly conscious of spending. “There’s a 
lot more things to do. I am very grateful, but sometimes you have to say no to doing things, 
even though you want to (participate).” 

Students also struggled to balance classes and social opportunities. Dewey et al. (2013) 
found that students' involvement and ability to build connections often depend on time 
and whether opportunities were accessible. Peter, a PhD student, acknowledged his 
desire to be a part of more but that it was not realistic due to his studies, “We are so busy 
to the point that even if you have a problem, you don't have time to think about it.” 
Although the intensity of a PhD program is unique, undergraduate and graduate students 
expressed similar struggles, emphasizing that academics took priority. Beyond these 
pressures, students also described deeper challenges tied to anxiety and uncertainty.  

Theme 6: Emotional Experiences of Anxiety and Uncertainty 
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For many students, uncertainty in a new environment creates stress (Huiwen et al., 2023; 
Oberg, 1960). Participants shared that anxiety extended beyond personal worries; it 
included their family back home and the distance between them. Peter expressed, “It’s 
difficult to pinpoint, everything is new, and anxiety is becoming part of life. I’m living with 
it.” Others struggled with a persistent mental battle of fitting in “the first year was fun and 
exciting, but it hit me the second year. It was affecting me more, homesickness, and the 
feeling that I don’t belong here”.  

Students also raised concerns about post-graduation uncertainty and visa limits. Inez said, 
“Not knowing what comes next is frustrating. I didn’t even get information about career 
steps until right before graduation.” These reflections underscore that emotional stress, 
though less visible, can be just as impactful. 

The participants described a range of challenges while adjusting to life on an American 
campus. These included mismatched cultural expectations shaped by media, unfamiliar 
communication styles, and differences in academic and social norms. Forming 
friendships with domestic students was especially difficult, often due to cultural 
misunderstandings, language barriers, or relationships that remained surface-level. 
Campus involvement was also limited by time and financial pressures, particularly for 
students in demanding majors or on scholarships who felt added pressure to perform. 
While each experience was unique, their reflections revealed how cultural distance, 
anxiety, uncertainty, and external barriers often intersect during the adjustment process. 

Factors Supporting Adjustment 

The following section summarizes the strategies that the international students used to 
cope with the challenges. To answer our second research question, we have asked how 
international students manage uncertainty and anxiety, and how they adjusted to 
American culture. Four themes emerged: building a support system, managing anxiety 
and uncertainty, finding meaningful leadership roles, and personal growth through 
mindfulness. The following sections highlight how these strategies supported students' 
adjustment.  

Theme 1: Developing a Support System 

The first theme that emerged was how participants relied on support networks, both on 
and off campus, to aid adjustment. Social support, including friends, mentors, and 
community members, can improve overall well-being (Kagan & Cohen, 1990; Sullivan & 
Kashubeck-West, 2015). Participants described a variety of ways these networks formed. 
Ana joined a service sorority. "That was something different I wanted to do. You just start 
finding your people." James described finding the members of his church to be like a 
second home. 

Support extended beyond campus; six of the ten participants applied to this university 
because this institution was personally recommended. For Ahmed, family influenced his 
decision, "My brother lived here, my mother only allowed me to go if I had gotten 
admission into the same school." Research suggests international students are more 
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likely to turn to peers, advisors, or informal support rather than counseling staff (Yakushko 
et al., 2008). Others relied on pre-established networks. Samir, who had classmates from 
Nepal studying in the U.S., explained “I talk to my parents every few days… I also have 
friends who are going through the same phase. If you don't have people to share what 
you are feeling, that makes people more anxious”. 

While many found support through campus life, faith-based communities, or personal 
networks, not all had the same experience. A couple of students gave brief responses 
about friendships, suggesting they may still be finding their place. These relationships are 
key to reducing isolation and preparing for adjustment, though the process varies for each 
student.  

Theme 2: Involvement and Leadership Roles 

Campus involvement is central to students’ adjustment (Nguyen, 2016). Hearing students 
discuss their interests and involvement reflected that idea. Samir shared, “I didn’t know 
what to expect, but I knew I wanted to get involved.” Nine out of ten participants held 
student jobs, which provided both financial support and opportunities for personal and 
professional growth. Camila, a graduate student, reflected on her role as a teaching 
assistant: “I didn’t have the same experience as them (undergraduate students). It is 
interesting to get to know them (undergraduate students), and hear the differences and 
small changes from home.” Employment also improved awareness of campus resources; 
James noted, “As an RA, I get insight into resources I didn’t even know we had during my 
first year.” 

Beyond employment, some students held leadership roles. Previous studies show peers 
with similar backgrounds improve psychological well-being and adjustment (Martirosyan 
et al., 2019). Similarly, Rose-Redwood (2013) emphasizes that friendships with other 
international students are important in the early stages. The International Student 
Association (ISA) is a primarily student-led organization created to connect international 
and domestic students. Many of the students spoke about their involvement. Marcus 
explained, "We became the voice of international students… a place to belong to, identify 
with, and say, hey, that's our people." Joining clubs, events, or peer groups helps students 
feel connected, less stressed, and more confident in academic and social life. 
(Hechanova-Alampay et al., 2002; Kaya, 2020). Finding a sense of belonging during 
times of change helps international students feel at home and balance the pressures of 
adjusting to a new culture (Chavajay & Skowronek, 2008; Yeh & Inose, 2003). 

Not all students took on leadership roles. Inez worked for financial stability, stating she 
had no desire to hold a leadership role outside of work. “We don’t have time, so the only 
time we can have fun is during our break.”. Employment helped students navigate 
campus life but was not always tied to leadership. For many, jobs were a necessity 
shaped by workload or finances, leaving little time for extra roles. Still, involvement, 
through work, leadership, or organizations, was described as essential to making the 
institution feel like home. 

Theme 3: Managing Anxiety and Uncertainty 
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Following the experiences of anxiety and uncertainty discussed in theme five, participants 
shared the way they managed. Many found that staying productive helped them avoid 
feeling overwhelmed. Attending campus events provided distraction and relief: "When I'm 
there, I'm not stressed. I'm seeing people, talking, and interacting." Some students relied 
on mindfulness to regulate anxiety, an idea emphasized by AUM Theory, which highlights 
awareness and emotional management as key in uncertain situations. Ana reflected: 
"There are days when I'm crying… but you have to let yourself feel it. Then ask, what am 
I going to do after? How am I going to move forward?"      

Managing anxiety early, rather than after it becomes unmanageable, can shape 
adjustment (Gudykunst, 2005). In this study, students who managed anxiety more 
effectively were more likely to report better psychological adjustment. Ahmed credited a 
class: "I had a stress management course, and they taught me the correct way to breathe 
to calm my nerves. I use that a lot." Controlled breathing and mindfulness regulate 
emotions, especially in stressful or unfamiliar situations (Misra & Castillo, 2004). These 
methods give students practical tools to calm themselves and feel more in control. 
Although all participants reported struggles with anxiety and uncertainty, only one used 
formal counseling. Emma stated, "I started counseling this semester. We made an 
appointment right away. I would suggest it for anyone thinking about it." Other students 
said they did not use counseling due to cultural norms, or belief they could manage it 
alone. Overall, these strategies helped students manage day-to-day stress and paved the 
way for deeper personal growth. 

Theme 4: Personal Growth and Mindfulness 

Over time, many students shifted from resisting uncertainty to embracing it. While some 
focused on adapting to American culture, others found ways to blend their culture to 
create a new sense of belonging. One student said they recreated familiar experiences 
to maintain a connection to home:   

“I miss home. I miss the feeling and touch of home and all those things, too. A lot 
of what I try to do is recreate some of those experiences and spaces here, which 
is why a sense of belonging and a sense of place are a huge part of the work I do 
here. Whether it's creating spaces for international student belonging, or helping 
increase and maintain a sense of positivity in this place.” 

Students recognized that although they were adapting, it was okay to express their 
cultural identity: "I try to adapt, but I also like certain things about my culture, I'm not going 
to change." Others accepted uncertainty as part of learning: "You learn from mistakes, 
and you feel a lot more comfortable with time." 

AUM Theory suggests that as students learn to manage uncertainty, their confidence 
grows. This was reflected by Ana’s self-acceptance: "I'm never going to be like them, and 
that's okay… I love being Brazilian." Practicing mindfulness involves self-awareness and 
recognizing stress triggers. Mindfulness allows individuals to reflect on their own and 
others' cultures, finding similarities and fostering respect for differences. Ting-Toomey 
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and Dorjee (2015) argue that mindfulness is central to intercultural competence, enabling 
cultural sensitivity, ethnorelative mindsets, and stronger communication. 

Conclusion 

The current study documents the challenges that international students may face: pre-
arrival expectations, different communication and academic expectations, campus culture, 
barriers building social connections, and economic/time constraints. The study 
highlighted the resilience of international students and identified ways institutions can 
strengthen their support. Students managed anxiety by building support systems, 
engaging in campus involvement, leadership roles, practicing informal and formal stress-
management strategies, and experiencing personal growth through mindfulness. Many 
discovered resources later in the semester or through word of mouth, suggesting a need 
for enhanced outreach and coordination among campus departments. Integrating the 
importance of wellness into orientation, advising, and everyday interactions, rather than 
relying only on traditional counseling, may make support feel more approachable, 
especially for students from cultures where mental health services are less common 
(Nilsson et al., 2004; Yakushko et al., 2008). 

Peer mentorship stood out as a practical step. Orientation provided students with an initial 
connection, but many felt left alone afterward. Ongoing mentorship between international 
and domestic students could bridge cultural gaps, foster belonging, and reduce 
uncertainty (Bowman et al., 2024; Rose-Redwood, 2013). Simple initiatives like check-
ins or group events could directly support students' adjustment. 

This study is limited by a small sample size and reliance on self-reported narratives, which 
may exclude other perspectives or invite social desirability bias (Smeding et al., 2017). 
Future research should include larger, more diverse samples and methods that capture 
the perspectives of students less likely to volunteer. Still, the findings underscore the 
importance of intentional outreach, wellness initiatives, and mentorship programs in 
helping international students feel prepared, connected, and supported.   
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Instagram, not only highlighting the lived effects of power outages on most Ghanaians 
but also illustrating the algorithmic dexterity of the circulation of her embodied rhetorical 
action towards social change.  

Figure 2  

The sharing of vigil scenes and posts about dumsor’s effects on citizens via Instagram under 
#DumsorMustStop (Instagram posts: Exclusiveghtv, 2024, Theghanaweb, 2024, Nyhiraba, 2024, 
Ghlivetrends, 2024) 

 

Screenshots of posts in figure 2 reveal that participants extended the vigil and dumsor’s 
impact into digital spaces, demonstrating digital, vernacular, civic, and collaborative 
literacies as they engaged critically and mobilized information about people's lived 
experiences with dumsor to assert their civic and literacy agency through online activism. 
This hashtag allowed the audience to assert their multiliteracy skills by designing graphics 
like flyers and memes through the combination of visuals, text, and captions that 
embodied the #dumsormuststop. It also allowed followers to repost generated content 
that enabled them to engage with broader questions of governance, accountability, and 
citizens’ rights to power supply in the Ghanaian context. According to Stornaiuolo et al. 
(2017), in these kinds transliteracy practices, meaning is co-constructed through 
“interactions among people, things, texts, contexts, modes, and media” (p. 72). The 
dumsor vigil showcases the coexistence of traditional and spatial literacy practices 
transcending into the digital space. Several literacy practices during the vigil were 
documented and shared online through visual skits with commentary, a process that 
amplified awareness and lived experiences of the power crises. During the vigil, citizens 
carried placards with concise inscriptions that embodied clarity of thought and precision 
about the hardships caused by dumsor and their demand for accountability, a rhetorical 
act that reflected their skill in lobbying through short, legible captions. This embodied act 
later extended into digital spaces, where the hashtag algorithm on Instagram amplified 
their reach and made them visible to wider publics (Tv3_Ghana, 2024).  
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The vigil employs consensual communication and disidentifies with the dominant 
rhetorical practice of “winning by violent means” (Glenn, 2018, p.75) as the audience 
strategically complemented the public vigil with shared cultural literacy that recall Ghana’s 
pre-electricity past. The lanterns, torchlights, and candles used during the vigil, as seen 
in videos posted on Instagram, rhetorically function as symbolic, evoking memories of 
Ghana’s past and signifying both the backwardness and the government’s failure in 
providing lasting solutions to the energy crises and, by extension, stable electricity to 
remote villages in Ghana (Tv3_Ghana, 2024). The presence of light, however, also 
signifies an enduring hope and resistance against darkness, thus linking historical 
experiences to the present energy struggles. These rhetorical practices highlight the 
importance of collaborative storytelling, as discussed by Dadugblor (2023), through which 
knowledge is co-produced based on lived experiences rather than imposed from above. 
Nelson thus shifts the emphasis of political rhetoric from persuasion as a means to gain 
an advantage or win an argument to persuasion as a cooperative process that values 
ethical dialogue, inclusivity, and respect for all parties involved. 

Berla Mundi and Anita Akuffo’s Instagram Engagements as Embodiment of 
Invitational Rhetoric Amplifying Literacies  

To further explore the impact and potential of transliteracy practices as tactics of rhetorical 
feminism, this section presents analysis of selected comment sections and Instagram 
stories, presented as datasets, drawn from Instagram posts shared by Berla Mundi and 
Anita Akuffo. Berlinda Addardey, popularly known as Berla Mundi, and Anita Akua Akuffo, 
popularly known as Anita Akuffo, are celebrated Ghanaian media personalities, 
journalists, and brand ambassadors who have built vibrant digital presences through their 
Instagram presence (Wikipedia, 2025; LinkedIn, 2025). As of the time of this analysis, 
both celebrities work in the same media house, Media General, balancing their careers 
in journalism and entertainment with their individual community empowerment projects 
that highlight their commitment to social impact. Because their Instagram practices 
embody similar forms of digital agency as they share professionally curated photos with 
captions, invite audience engagement in the comment section, and reshare followers’ 
posts on their stories to cultivate participatory exchanges, their work is analyzed together 
here.  

http://www.gpejournal.org/


Global Partners in Education Journal – Special Edition   February 2026, Vol. 12, No. 1 
http://www.gpejournal.org   ISSN 2163-758X 
 

 76 

Figure 3 

Selected comment sections from the Instagram post of Anita Akuffo on 10/28/2024 (source: 
Akuffo, 2024) 

Berla Mundi and Anita Akuffo both employ the symbolic action of captioned photos, 
comment section features, and resharing followers’ posts on Instagram story to invite 
engagement, validate audience contributions, and foster civic and participatory digital 
literacies. Figure 3 shows Anita Akuffo, with the verified username ann_ita1, sharing an 
elegantly stylized photo against a complementary background. Her thought-provoking 
caption, “Be so confident in yourself that you do not feel small when lifting others 💛”, 
expresses her reflections while tagging her outfit and location as symbolic acts. Berla 
Mundi with the verified username berlamundi, in Figure 4, employs a similar symbolic 
action of a deliberately composed, graceful image with an aesthetic background and a 
caption on civic responsibility “When will Ghana have its first female president? What 
qualities would you expect her to have? Good morning ✊👌🙏”. They both employ emojis 
in their captions that sponsor emoji literacy culture among their followers, as seen in the 
comment sections in Figures 3 and 4. Their celebrity ethos, affective captions, and visual 
rhetoric serve as rhetorical appeals that sponsor vernacular, affective, and collaborative 
literacies among their audience in the comment section towards entertainment, 
admiration, empowerment, and civic engagement. Berla Mundi and Anitta Akuffo enacted 
what Gorsevski, as cited by Glenn (2018), describes as a rhetorical feminism rooted in 
“experience-, emotion-, and silence respecting” communication (75). Both captions 
practice silence-respecting rhetoric by conveying a tone that creates space for followers’ 
fluid interpretations and expressions. Anitta Akuffo’s concise statement offers 
encouragement without dictating how followers must react, while Berla Mundi poses 
open-ended questions that invite dialogue without providing predetermined answers. 
Berla Mundi’s caption in Figure 4 extends the comment section as an invitational 
rhetorical space for collaborative deliberation that permit the use of civic literacy and a 
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diverse articulation of followers’ desires, expectations, and perspectives on the qualities 
they need in a potential female president of Ghana.  

Figure 4 

Selected comment sections from the Instagram post of Berla Mundi on 11/05/2024 (source: 
Mundi, 2024) 

 

Additionally, both Berla Mundi and Anitta Akuffo employ the symbolic action of resharing 
followers’ Instagram stories that featured the celebrities, as seen in Figure 5. Dadugblor 
(2023) emphasizes that civically focused collaboration involves “content, dissemination 
approaches, and translation where applicable” (148). Berla Mundi and Anita Akuffo’s 
digital engagements enact these aspects of collaboration by allowing fluid comments 
under their posts and by reposting tagged stories. Through Berla Mundi’s symbolic action 
of resharing, we see affective literacy from a follower’s story captioned “What a way to 
bright our morning 🥰😍 So pweeedy ❤” demonstrating the follower’s fluid linguistic and 
multimodal use of Instagram affordances such as emojis, GIFs, and tagging that remixes 
the celebrity's initial photo post to signal the follower’s thoughts and admiration. Affective 
literacy in this context refers to the follower’s ability to read, understand and participate in 
the emotional and social cues embedded in Berla Mundi’s post by responding with their 
comment through multiple communicative modes. The celebrity’s symbolic act of 
resharing followers’ Instagram stories functions as invitational rhetoric for followers’ 
participation because this act creates a rhetorical agency for the audience to collaborate 
in circulating celebrity rhetoric while offering communicative options for alternative forms 
of embodied delivery. These practices also affirm what Nartey (2021) concluded from their 
study of Ghanaian feminist blogs: feminists leverage online media and its affordances to 
amplify their voices and (re)construct positive identities. 

Figure 5 
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Screenshots of Anita Akuffo’s and Berla Mundi’s Instagram stories on 11/12/2024, reposting their 
followers’ stories.  

 

Employing stories and comment section features on Instagram as rhetorical space 
provides further evidence that public speaking and traditional writing are not the only 
rhetorical venues available to women, particularly Black women in Ghana (Glenn, 2018, 
p.80). The celebrities' symbolic actions sponsor the use of multimodality through platform 
affordances and vernacular literacies such as the Ghanaian local languages, pidgin, and 
informal English. The following excerpts from Anitta Akuffo’s comment section (see Figure 
3) demonstrate symbolic actions that challenge the monolingualism and Standard English 
structures that have historically been used to constrain and marginalize Black people’s 
fluid linguistic and embodied multiliteracies:  “Ahouf3 mu PHD 😍😍😍,” which means a 
PHD level beauty; “Eiiisssshhhhhh oh my God this breathtaking ❤❤❤fashion killer u do 
all,” which means for someone who always looks extremely stylish, you embody this 
fashion style well; and the informal use of “this” as seen in “I love thiisssssss ❤❤❤.” In 
these Instagram rhetorical practices, Berla Mundi and Anitta Akuffo do not assert authority 
over their followers but instead curate a communal voice through a legitimization of 
embodied expressions and multiliteracies of their followers and through “the recognition 
of immanent value, that of the audience and rhetor alike” (Glenn, 2018, p. 70). 

Conclusion  

This article illustrates how rhetorically analyzing contextualized social media practices of 
Ghanaian celebrity women can illuminate multimodal tactics of rhetorical feminism. All 
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three celebrities enact rhetorical feminism’s understanding of ethos as “negotiated and 
renegotiated, embodied and communal, co-constructed and thoroughly implicated in 
shifting power dynamics” (Glenn, p.85). Through their multiliteracy practices on 
Instagram, these women challenge traditional notions of persuasive rhetoric while 
prioritizing participatory knowledge-making, collaboration, and the amplification of 
marginalized voices. Their digital rhetoric and circulatory practices exemplify rhetorical 
feminism’s commitment to hope, transformation, and inclusive literacies.  
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Abstract 

Most studies on sound perception use a two-dimensional arousal–valence model, plotting 
responses along pleasant–unpleasant and calm–excited scales. Despite being a valuable 
method, it oversimplifies auditory experience, often neglecting links to shapes, colours or 
memories. Moreover, most research on sound perception has focused on participants 
from Western, Educated, Industrialised, Rich, and Democratic (WEIRD) societies, leaving 
many cultures understudied. For example, little research has examined how Algerians 
experience sounds. Similarly, uncommon sound types such as infrasound or recordings 
from space have received negligible attention. This study explores how Algerian and 
international participants perceive a diverse set of sounds, considering not only emotions 
but also sensations, memory recall, and cross-modal associations, through testing the 
influence of neurodivergence, musical training, age and gender. An online survey was 
conducted among a diverse sample (N=94) with strong representation from Algeria. 
Participants were asked to listen to ten sound clips and report their experiences. The 
analysis shows low awareness of neurodivergence in Algeria, while geophonic and 
classical sounds more often trigger memory recall. Neurodivergent participants express 
greater tolerance for low-frequency sounds and also exhibit distinct colour–shape 
mappings along with stronger musical training. These results suggest that cultural 
background, neurodivergence, and musical training all influence how people perceive 
sound. Instead of relying solely on traditionally “calming” sounds, therapies, educational 
programmes, and learning environments, they could benefit from more personalised 
approaches that consider unconventional frequencies and textures, which may be 
particularly meaningful or enjoyable for certain groups. 

Keywords: Sound perception, culture, neurodivergence, musical training, cross-modal 
associations  

Individual and Cultural Differences in Sound Perception: An Exploratory Study 

Sound is a vital channel for communication in the human experience. It is a mechanical 
wave that is defined by its frequency, amplitude and wavelength. Yet, its perception is far 
from a passive reception of these vibrations. In fact, the journey of a sound wave from its 
source to our conscious experience is one of the most intriguing transformations. Upon 
reaching the auditory system, this complex waveform is deconstructed into neural signals, 
and this raw data is then processed through neural networks. It shifts from simple 
mechanical oscillations into a complex reaction shaped by cognition, emotion and cultural 
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context (Oxenham, 2017; Herre & Dick, 2019). Understanding how people perceive 
sounds requires a simultaneous examination of multiple dimensions. 

For decades, the dominant framework for studying emotional responses to sound has 
been the arousal-valence model (Russell, 1980). This model plots subjective experience 
along orthogonal axes of arousal (calm to excited) and valence (pleasant to unpleasant), 
which itself is a valuable tool for comparing emotional responses. Nevertheless, its 
widespread use has come at a cost since it oversimplifies auditory perception. For 
instance, it cannot easily capture the vivid personal memory triggered by a specific piece 
of music or the well-documented cross-modal correspondence demonstrated by the 
bouba-kiki effect, wherein people overwhelmingly associate rounded shapes with sounds 
like “bouba” and spiky shapes with sounds like “kiki” (Gomez et al., 2013).  

A further critical limitation of the existing literature is its overwhelming reliance on 
participants from Western, Educated, Industrialised, Rich and Democratic (WEIRD) 
societies, only representing a thin slice of the global psychological diversity (Henrich et 
al., 2010). This bias severely constrains our understanding of how humanity across the 
globe perceives sound, with culture being a powerful factor in how it is interpreted. By the 
same token, Lee et al. (2023) explored emotional responses to Hangul phonemes in 
Korean and Chinese women and found significant cultural differences in both arousal and 
valence ratings. Koreans tended to show higher arousal and varied valence patterns 
compared to the Chinese participants. This indicates that even at the level of individual 
speech, culture impacts perceived emotions, which proves that research limited to 
WEIRD populations fails to capture the full diversity of the emotional spectrum of sound. 

In Algeria, publicly available datasets on perception and psychology are almost 
nonexistent, and sound-related studies remain scarce, limiting the development of locally 
relevant applications in therapy, education and urban design. A few studies have begun 
to address this gap. For example, research has been conducted on urban soundscapes 
in coastal cafés using binaural recordings and surveys to analyse how sounds affect 
social comfort, particularly post-COVID-19 (Berkouk et al., 2023). Other studies examined 
how Algerian dialect speakers adjust their speech in loud environments to improve 
intelligibility (Ykhlef & Bouchaffra, 2022), as well as the Sawt El-Djazaïr project, which 
created a voice database covering 12 regional dialects to support speaker recognition 
technology (Zergat, 2023). Despite these contributions, the broader and more nuanced 
ways in which Algerians perceive sound in daily life have not yet been explored. The 
country still falls short of generating the data needed to inform inclusive practices with 
regard to sound perception. 

At the same time, a limited awareness of neurodivergence further restricts opportunities 
for developing inclusive approaches to sound perception and its social implications. It is 
yet another gap reflecting a broader issue in Algerian psychology, which has historically 
depended on Western models that do not necessarily align with the local culture. 
Consequently, they often fail to incorporate the distinctive social representations and lived 
experiences of the Algerian people. This calls for establishing more culturally grounded 
psychological frameworks capable of better understanding local realities (Mosbah, 2022). 
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This study addresses the lack of diverse sound perception datasets by collecting 
responses from both Algerian and Western participants. More precisely, it examines how 
participants perceive a variety of both novel and familiar sounds, testing emotional, 
cognitive, and cross-modal responses (such as memory recall, shapes and colours). It 
also considers how individual factors, such as musical training, personality traits, and 
neurodivergence relate to the responses. The research questions guiding this study are 
as follows: (1) How do Algerian participants differ from international participants in their 
emotional and cross-modal responses to different sound types? (2) Which categories of 
sounds most strongly trigger emotional reactions, memories or other cross-modal 
associations? (3) How do factors such as neurodivergence, musical training, age and 
gender shape the perception of sounds?  

Together, these queries guide an exploratory investigation into how cultural and individual 
factors shape the perception of a broad range of sound types. 

Methods 

Participants 

The recruitment approach for this online study was the snowball sampling method (Baltar 
& Brunet, 2012). The link to the survey was shared across multiple social media platforms 
including Facebook groups focusing on psychology and music, Discord servers and 
Reddit communities. It was also shared through academic networks in Algeria and 
Poland, as well as through personal contacts to reach a wider age range. The statistics 
were as follows:  

Table 1. Participant Characteristics 

Category Subcategory N (%) 
Total responses Completed 83 (56.1%) 
 Dropouts 65 (43.9%) 
Country Algeria 97 (65.54%) 
 Germany 14 (9.46%) 
 Poland 12 (8.11%) 
 France 7 (4.73%) 
 United States 6 (4.05%) 
 Canada 3 (2.03%) 
 Netherlands 2 (1.35%) 
 Spain, Brazil, South Korea, Romania, 

Malaysia, Saudi Arabia, Sweden 
1 each (0.68% 
each) 

Age 18–24 56 (37.84%) 
 25–34 47 (31.76%) 
 35–44 34 (22.97%) 
 45–54 4 (2.70%) 
 55+ 7 (4.73%) 
Gender Male 77 (52.03%) 
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 Female 70 (47.30%) 
 Non-binary 1 (0.67%) 

Materials 

Sound stimuli: Ten carefully selected sounds were played to the participants. The goal 
was to include both familiar and unfamiliar sounds to get broader perceptions.  

Table 2. Sound Stimuli Characteristics 

# Stimulus Name Type Duration Source 
1 Algorithmic Ambient Synthetic 15 s Generated with Max/MSP 
2 Classical Music Musical 15 s Tchaikovsky, “Swan 

Lake” (excerpt) 
3 Rock/Metal Musical 15 s Metallica, “Enter 

Sandman” (excerpt) 
4 18 Hz Tone Infrasound 15 s Synthesised 
5 Space Sounds Electromagneti

c 
15 s NASA recordings of 

Saturn emissions 
6 Overtone Singing Vocal 15 s Tuvan throat singing 

(Batzorig Vaanchig) 
7 7.83 Hz Tone Resonance 15 s Schumann resonance 
8 Microtonal Music Musical 15 s Sevish, “Gleam” (excerpt) 
9 Industrial Sound Soundscape 15 s Factory field recording 
10 Geophony Environmental 15 s Geyser field recording 

Survey measures 

The survey gathered several types of information. 

Table 3. Collected data. Personality traits were measured using the 10-item Big Five 
Inventory (Rammstedt & John, 2007) 

Variable Components 
Demographics  Age, gender, nationality, native language 
Music Expertise Formal training (Yes/No); Years of practice (1–2, 3–5, 6–10, 

10+); Music theory knowledge (None, Beginner, Intermediate, 
Advanced) 

Personality  BFI-10 inventory (10 items → Big Five traits: Openness, 
Conscientiousness, Extraversion, Agreeableness, 
Neuroticism); responses on a 5-point Likert scale 

Neurodivergence Self-report of diagnosis or suspicion (Yes/No/Unsure) 
Sound Responses Emotion (10 options), physical sensations (13 options), 

memory recall (Yes/No), colour association (17 options), shape 
association (14 options) 
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Cultural 
Background 

Nationality and native language 

Final Feedback Most liked sound, most disliked sound, most stood out sound; 
open-ended comments 

Procedure 

-Participants first completed demographic questions, followed by musical background, 
neurodivergence, and finally personality measures. 
 
-Participants were asked to use headphones and remain in a quiet environment for better 
sound perception, though this could not be fully verified. 
 
-The 10 sound clips were presented in a randomised order to reduce order effects and 
prevent bias. 
 
-After each sound, participants completed rating questions to describe their reactions to 
each  
sound clip. 

Data Analysis 

Data Cleaning 

The dataset was analysed using Python (v3.13) in a Jupyter Notebook environment 
(Kluyver et al., 2016), with the following libraries: Pandas (McKinney, 2010), NumPy 
(Harris et al., 2020), Matplotlib (Hunter, 2007), Seaborn (Waskom, 2021) and Scikit-learn 
(Pedregosa et al., 2011). 

Participants who completed only demographic information or answered less than 50% of 
the survey were dropped from the dataset. For the remaining participants with few missing 
values, an Iterative Imputer with RandomForestRegressor from Scikit-learn was adopted 
(Pedregosa et al., 2011). This later predicts each missing value based on previously given 
information. Subsequently, this operation contributed to valuable, partially completed 
responses. 

Table 4. Data Cleaning Process 

Step Initial Count Final Count Action Description 
Total responses 148 148 Raw data 
Completion filter 148 83 Removed 

responses with 
less than 50% 
completed 

Missing value 
imputation 

83 94 Imputed 
occasional missing 
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values using 
Iterative Imputer 

Variable Transformation and Scoring 

-Some variables were harmonised for consistency. Nationalities were standardised to 
their two-letter ISO codes. 

-Native language data showed high collinearity with nationality and was therefore 
excluded from the dataset to avoid redundancy. 

-A music expertise score was calculated from three ordinal measures as described below 
in Table 5. 

Table 5. Music Expertise Score 

Component Response Options Numerical 
Coding 

Formal Training Yes/No 1/0 
Years of Practice 1-2/3-5/6-10/None 1/2/3/4/0 
Theory Knowledge Beginner/Intermediate/Advanced/Non

e 
1/2/3/0 

The score was then calculated using the formula:  

Music score = 0.4 × (training) + 0.3 × (years) + 0.3 × (theory) 

The weighting here emphasises formal training while also considering the duration of 
practice and theoretical knowledge (Wöllner et al., 2011). The result was min–max scaled 
to 0-5 range for data analysis. 

-For personality traits, scores were calculated according to BF-10 scoring protocols. For 
each trait, the results of each question were averaged to create scores ranging from 1-5. 

-Due to the limited sample size within specific neurodivergence conditions, responses 
from the neurodivergence categorisation were aggregated into three larger 
classifications, as shown in Table 6: 

Table 6. Neurodivergence Categorisation 

Aggregated Category Original Response Options Numerical 
Coding 

Confirmed or self-identified 
neurodivergence 

ADHD, Autism Spectrum Disorder, 
Anxiety, etc. 

1 

No neurodivergence reported No diagnosis 0 
Unsure I don’t know -1 
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-Countries were aggregated into three cultural groups to maintain statistical power and 
allow clearer comparisons between Algerian and non-Algerian participants, as follows: 

Table 7. Cultural Group Aggregation 

Region Count Percentage (%) 
Algeria 60 63.83 
EU/USA 30 31.91 
Asia 2 2.13 
Oceania 1 1.06 
Latin America 1 1.06 

Ethics 

This survey was conducted in accordance with basic ethical principles. All participants 
provided digital consent prior to participation. The data collection ensured full anonymity, 
with no personal information such as IP addresses or geographic locations being 
collected or stored. 

Results 

Figure 1. Comparison of Most Liked and Disliked Sounds by Cultural Group

Both Algerian and European/US participants showed a strong preference for 
Rock/Metal music (Algeria: 38.3%; Europe/USA: 44.1%) and Classical music (25.0% 
and 20.6%, respectively). Notably, these two categories accounted for nearly two-thirds 
of all “most liked” selections in both cultural groups (Algeria: 63.3%; Europe/USA: 
64.7%). However, the sounds most frequently cited as disliked diverged: Algerian 
participants most disliked polyphonic overtone singing (35.0%), followed by space 
sounds and factory machinery (16.7% each). In contrast, European/US participants 
most disliked the 7.83 Hz Schumann resonance tone (35.3%) and the 18 Hz infrasound 
(17.6%), indicating a stronger aversion to low-frequency stimuli. Algerian participants 
showed greater tolerance for these low-frequency tones. 
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Figure 2. Emotions for Selected Sounds by Cultural Group 

 

Both groups predominantly felt “excited” by rock/metal music (Europe/USA: 79.4%; 
Algeria: 66.7%) and “relaxed” by geophony (64.7% and 70.0%, respectively). Classical 
music evoked stronger “nostalgia” in the Europe/USA group than in the Algerian groups 
(64.7% vs. 38.3%). Notable differences emerged for unconventional sounds: space 
sounds provoked “anxiety” in the Europe/USA group (41.2%) but “curiosity” in the 
Algerian group (33.3%). Furthermore, the 7.83 Hz Schumann resonance was primarily 
“uncomfortable” for both, but this feeling was more pronounced in the Europe/USA group 
(44.1% vs. 25.0%). 

Figure 3. Memory Recall for Selected Sounds by Cultural Group 

 

Geophony and classical music were the most potent triggers for memory in both cultural 
groups (Europe/USA: 76.5% for both sound categories; Algeria: 81.7% and 66.7%, 
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respectively). Conversely, the low-frequency tones (18 Hz, 7.83 Hz) and microtonal music 
rarely triggered memories (<20% recall for both groups). A notable cultural difference 
emerged for rock/metal music, which triggered memories in over half of the Europe/USA 
participants (52.9%), but only in one-fifth of Algerian participants (20.0%). 

Table 8. Colour Associations for Selected Sounds by Cultural Group 

Sound 
Stimulus 

Top Colour 
(EU/USA 

% (EU/USA) Top Colour 
(Algeria) 

% (Algeria) 

Geophony Blue 41.2 Blue 28.3 
Space Sounds Black 38.2 Black 51.7 
Rock/Metal 
Music 

Black 41.2 Black 35.0 

18 Hz 
Infrasound 

Grey 20.6 None 33.3 

Both groups strongly associated geophony with the colour blue (Europe/USA: 41.2%; 
Algeria: 28.3%), space sounds with black (38.2% and 51.7%, respectively), and 
rock/metal music with black (41.2% and 35.0%). For more abstract sounds, associations 
were less consistent. 

Table 9. Physical Sensations for Selected Sounds by Cultural Group 

Sound Reported Sensations Range/Group Difference 
Low-frequency tones, (7.83 
Hz, 18 Hz) 

Headache (up to 18.3%), 
Muscle tension (up to 
25.0%) 

Consistent across 
groups → linked to 
discomfort 

Geophony Floating (20.626.7%), 
Sleepiness (16.723.5%), 
Chest heaviness 

Stronger chest 
heaviness in Algerian 
group (30.0%) vs 
Western group (17.6%) 
→ cultural nuance 

Rock/Music Increased heart rate (25.0–
26.5%) 

Similar intensity across 
groups → associated 
with arousal 

Low-frequency tones consistently cause discomfort (headaches and muscle tension), 
while geophony provokes floating, sleepiness, and chest heaviness, more widely reported 
by Algerians than Westerners. 

Figure 4. Neurodivergence by Cultural Group 

http://www.gpejournal.org/


Global Partners in Education Journal – Special Edition   February 2026, Vol. 12, No. 1 
http://www.gpejournal.org   ISSN 2163-758X 
	

	 92	

 

Significant differences emerged in neurodivergence awareness between cultural groups. 
Algerian participants were more likely to report uncertainty about their neurodivergence 
status (“I don't know”: 23.3%) compared to Europe/USA participants (5.9%). 
Correspondingly, the proportion of participants identified as neurodivergent was higher in 
the Europe/USA group (35.3%) than in the Algerian group (23.3%). This pattern supports 
observations of lower awareness and diagnostic availability for neurodivergence in the 
Algerian context. 

Figure 5. Liked and Disliked Sounds by Neurodivergence 

The analysis of sound preferences by neurodivergence status revealed distinct patterns, 
particularly for low-frequency stimuli. While both groups shared a preference for 
rock/metal and classical music, neurodivergent participants demonstrated greater 
tolerance for low-frequency sounds. The 18 Hz infrasound was listed as a favoured sound 
by 7.69% of neurodivergent participants compared to only 1.92% of neurotypical 
respondents. The 7.83 Hz Schumann resonance was the primary dislike for neurotypical 
participants (25.00%), but ranked lower for neurodivergent participants (19.23%). 
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Neurodivergent volunteers indicated a stronger aversion to polyphonic overtone singing 
(38.46% vs 23.08%). 

Figure 6. Music Score by Neurodivergence 

 

Participants who were identified as neurodivergent also reported higher levels of musical 
training compared to neurotypical participants and those unsure of their status. 

Figure 7. Music Score by Cultural Group

 

The Europe/USA group demonstrated higher levels of musical training, with a mean 
music expertise score nearly double that of the Algerian group (1.42 vs 0.72). 
 
Figure 8. Music Score by BFI-10 
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Respondents scoring higher in openness and neuroticism reported greater musical 
training. The category of volunteers with higher conscientiousness reported the lowest 
musical training. 
 
Additional observations: Neurodivergent participants were more likely to form specific 
colour associations (e.g., silver for 18 Hz infrasound) for abstract stimuli that neurotypical 
participants often left unassociated. 
 
Discussion 
 
This exploratory study set out to map the complex terrain of sound perception beyond 
traditional methods, with a specific focus on the under-researched Algerian society. 
Investigating a diverse set of sounds allows us to reveal that auditory experience is not 
universal but is deeply shaped by an interplay of cultural background, neurodivergence, 
musical expertise and many other traits. 
 
The initial research question investigated cultural differences between Algerian and 
international participants. The shared remarkable preference for rock/metal and classical 
music across groups suggests that certain musical structures, chiefly popular ones, may 
consistently evoke high-arousal, positive valence responses regardless of cultural 
background. Similarly, the strong association of geophony with relaxation and the colour 
blue point to a potential cross-cultural, biologically rooted response to naturalistic sounds 
(Buxton et al., 2021). However, differences in reactions to unconventional sounds are 
distinctly revealing. Furthermore, the greater tolerance and curiosity towards low-
frequency infrasound and space sounds among Algerian participants contrasted with a 
stronger aversion and anxiety reported by the Europe/USA group. Additionally, it shows 
that exposure to scientific narratives plays a significant role in shaping the perception of 
unfamiliar sounds. This aligns with the concept of “semantic mediation,” in which the 
meaning assigned to a sound influences its emotional impact (Gao et al., 2023). In the 
same line of thought, the fact that rock/metal music triggered memories in far more 
European/US participants also reinforces that the link between memory and sound is 
culturally conditioned. 
 
Memory recall was the strongest for geophony and classical music in both groups, which 
demonstrates the role of familiar environmental sounds in memory recall (Schulkind et 

http://www.gpejournal.org/


Global Partners in Education Journal – Special Edition   February 2026, Vol. 12, No. 1 
http://www.gpejournal.org   ISSN 2163-758X 
	

	 95	

al., 1999). However, rock/metal music evoked more memories among Western 
participants, likely due to differences in everyday listening practices and cultural 
integration of this genre. 
 
The analysis of neurodivergence adds another dimension to the study’s findings. For 
instance, neurodivergent participants demonstrated greater openness to unconventional 
sounds, including low-frequency tones, and were more likely to form specific colour 
associations with abstract auditory stimuli. Such cross-modal tendencies are consistent 
with findings on sensory processing differences and synesthetic experiences in autism 
and ADHD (Ward et al., 2017). In addition, the higher levels of musical training among 
neurodivergent respondents also indicate that music provides a structured and 
expressive outlet for individuals with heightened auditory sensitivity.  
 
Additionally, differences in awareness of neurodivergence itself highlight a broader social 
issue. Algerian participants were more likely to be unsure of their neurodivergence status. 
This fact clearly indicates diagnostic inaccessibility and limited cultural discourse around 
neurodiversity in North Africa. This disparity aligns with global reports of uneven 
diagnostic recognition, specifically in non-Western contexts (Mosbah, 2022). 
 
Taken together, these observations suggest that sound perception is not merely biological 
but is filtered through culture, memory, training, neurodivergence and many other traits. 
Applications in therapy, education, and AI-driven sound design should take these factors 
into account, moving away from universalist models of auditory preference and toward 
more personalised and culturally inclusive approaches. 
 
Potential applications that could be extracted from this study include: 
 
-Personalised music therapy: Instead of only using “calm” music, therapists can adapt 
soundscapes to individual profiles (e.g., neurodivergent people may respond better to 
algorithmic or repetitive patterns). 
 
-Learning & memory enhancement: Pairing sounds with shapes/colours (cross-modal 
associations) may improve memory retention in education. 
 
-Cross-cultural counselling: Therapists working with multicultural populations can adapt 
sound-based interventions according to cultural sound preferences. 
Example: In Algeria, incorporating traditional instruments or desert soundscapes might 
resonate more deeply than Western piano music. 
 
Illustrative comments from our participants: 
 
“The test was well-structured, but I think it would be interesting to explore how blind 
individuals perceive sound and colour more accurately than sighted people. Their 
enhanced auditory processing could provide valuable insights.” (Participant, Algeria). 
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“Schöne Rhythmen und komponierte Lieder, bleiben länger im Gedächtnis und man hat 
dann auch im Alltag mehr die Lust dazu etwas aus dem Bauch heraus zu singen, da man 
sich an solche Lieder deutlich besser erinnert und man viel mehr körperliche Emotionen 
wahr nimmt.” [translated from German: “Beautiful rhythms and composed songs stay 
longer in memory, and in everyday life one feels more like singing spontaneously, 
because such songs are remembered more clearly and evoke stronger bodily emotions.”] 
(Participant, Germany). 
 
“I usually associate images or scenes instead of just shapes that are abstract with the 
sounds that were presented.” (Participant, USA). 
 
“Niektóre dźwięki były denerwujące, ale takiej odpowiedzi nie było do wyboru.” [translated 
from Polish: “Some sounds were annoying, but that option was not available to choose.”] 
(Participant, Poland). 
 
“Cette expérience m’a donné l’impression qu’elle pouvait révéler certains traits de 
personnalité et les émotions liées aux difficultés de la vie quotidienne.” 
[translated from French: “This experiment gave me the impression that it could reveal 
certain personality traits and the emotions linked to everyday challenges.”] (Participant, 
France). 
 
Limitations 
 
Like any exploratory study, this work has several limitations that should be kept in mind. 
The number of participants was relatively small. As recruitment was done through 
personal networks and social media, the sample cannot be considered fully 
representative. The survey was distributed in multiple languages, which may have 
introduced slight differences in how questions were understood, and the fixed answer 
options did not always capture the full range of reactions. For instance, some participants 
noted their open-ended feedback. Another important point is that the study relied entirely 
on self-report data, without laboratory materials or controlled listening conditions, which 
limited the precision of the findings. In addition, while the collected dataset is eminently 
multidimensional, the focus was solely on the information most relevant to the presented 
research questions. Other dimensions remain unexplored, but the full dataset could be 
made available for further analysis or educational use. Finally, although the results 
highlight meaningful findings, these observations remain preliminary and should be 
followed up with larger and more balanced samples. 
 
Conclusion 
 
This study demonstrates that sound perception is a richly layered experience that extends 
far beyond the traditional arousal–valence model. By focusing on an understudied 
population and incorporating a diverse set of sounds and response dimensions, the 
outcomes have uncovered a complex interplay of cultural, cognitive, and individual 
factors. 
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The findings clearly indicate that cultural background significantly shapes how sounds are 
interpreted, with Algerian participants showing distinct patterns of tolerance and 
association compared to Western participants. Furthermore, individual neurotype 
emerged as a powerful influence. The limited awareness of neurodivergence within the 
Algerian sample itself highlights a critical area for future research and public health 
consideration. 
 
Ultimately, these results argue against a one-size-fits-all approach to sound in applied 
settings. Instead, they advocate for more personalised and culturally attuned practices in 
fields such as sound therapy, education, and urban design. By applying this, they can 
move toward creating soundscapes that are not only more effective but also more 
inclusive and meaningful for all. 
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Abstract 
 
This paper explores how employees in Taiwan’s technology industry view the effects of 
automation and artificial intelligence (AI) on their work and how ready they are for these 
changes. A mixed-methods design was used, combining a survey of 33 respondents with 
follow-up interviews with five participants. According to the survey results, only 3% of 
workers felt ready to adapt, even though the majority acknowledged that AI and 
automation already affected their jobs and the industry as a whole. Due to limited hands-
on experience with AI tools, a lack of training opportunities, and restricted access to 
resources, nearly half of the employees felt unprepared. Almost all participants expressed 
their interest in further training, suggesting strong motivation despite existing barriers. 

 
Keywords: technology industry employees, artificial intelligence (AI), automation, Taiwan 

 
Introduction 

The integration of artificial intelligence (AI) and automation into the workforce marks a 
transformative era in the global economy. It is necessary to understand these 
technologies from a cultural and practical perspective since the adoption of AI and 
automation is not only a technical process but also a social transformation that reflects 
how people perceive and adapt to technological change. This study examines employee-
participants in Taiwan, a leader in technological advancement, to explore how AI and 
automation affect the workforce.  

Using questionnaires and interviews, this study offers insights into workers’ 
consciousness, workforce readiness, and adaptability. The findings highlight the need for 
worker training and policymaking to ensure the harmonious integration of AI and 
automation in the workplace.  
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This study further explores employees’ experiences in Taiwan’s technology sector, 
focusing on the integration of AI and automation in daily work, the need for enhanced 
training resources and employer involvement, and the role of government regulation in 
ensuring both technological advancement and workplace security.  

AI and Automation in the Workforce 

From the early imaginations of Hephaestus forging mechanical helpers to Alan Turing’s 
conception of what would become known as the Turing Test, AI has evolved into 
computers performing tasks, such as learning, reasoning, problem-solving, perception, 
and language understanding, which typically require human intelligence (Copeland, 
2024). Fast forward to the mid-20th century, where the term “AI” was formally coined at 
the Dartmouth conference in 1956. The term “artificial intelligence” was coined to capture 
the belief that every aspect of learning and intelligence could, in principle, be precisely 
described and simulated by machines (McCarthy et al., 2006).  

AI operates on the principle of simulating our cognitive abilities, allowing machines to 
execute tasks that are complex and intuitive to humans (Laskowski & Tucci, 2023). In 
recent years, the technology industry has experienced a seismic shift due to the 
introduction and evolution of AI and automation. “AI discoveries at Google, Microsoft, and 
OpenAI, and the hardware innovations pioneered by Nvidia” have changed the game of 
AI development (Laskowski & Tucci, 2023). The impact has been profound, fostering a 
new era in which machine learning and automated systems are at the forefront of 
technological advancement (Rayhan, 2023). According to Rayhan (2023), “The rapid 
advancement of AI and automation technologies has brought about significant 
transformations in the various sectors.” Some examples of how AI technology is used 
today include automation; robotics; self-driving cars; and text, image, and audio 
generation. Furthermore, automation increases efficiency across various industries, 
especially the technology industry, through applications. 

The Influence of AI and Automation on the Technology Industry 

According to Shen and Zhang (2024), “the recession caused by the COVID-19 pandemic 
and the rapid development of automation technology are changing the job market much 
faster than expected, and automation and the new division of labor between humans and 
machines will disrupt 85 million jobs in 15 industries worldwide over the next five years” 
(p. 2). In Taiwan, the workforce is currently undergoing significant transformations, 
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primarily due to the integration of AI and automation technologies. These advancements 
are not only reshaping job roles and industries but also altering the public’s perception 
and consciousness about work itself. Shen and Zhang (2024) also pointed out that the 
integration of AI into various sectors has been viewed positively, with a consensus that 
AI’s impact on employment will be significant and beneficial in the long term. Sears and 
Smallwood (2023) discussed how AI is disrupting traditional approaches to talent strategy, 
emphasizing the need for a people-first mindset amid these technological gains. This shift 
toward embracing AI and automation is driven by the recognition of their potential to 
augment the workforce rather than displace it. The public consciousness in Taiwan is 
increasingly aware of the dual nature of AI and automation. Despite concerns about job 
displacement and income inequality, employees recognize the opportunities that these 
technologies present for innovation, efficiency, and new job opportunities, such as prompt 
engineers, AI trainers, AI ethicists, machine managers, and AI business strategists 
(MacKenzie & Pantelakis, 2023). Thus, the current transformation within the Taiwanese 
workforce is accompanied by a subtle understanding of a future where technology and 
human labor coexist more seamlessly. 

Research Questions 

This study investigates two main research questions that explore how employees in 
Taiwan’s technology industry view the effects of AI and automation: 

A. How do workers in Taiwan’s technology industry perceive the impact of AI 
and automation on their current job roles and the wider industry?  

B. To what extent are workers in the technology industry in Taiwan prepared to 
integrate AI and automation into their work? 

Methodology of the Research 

To assess the impact of AI and automation on the workforce in Taiwan, we used a mixed-
methods approach, involving questionnaires and interviews, to understand the 
perceptions of employees in Taiwan’s technology industry. 

The questionnaire was designed by the first author of the study (junior-level 
undergraduate student) and checked by the second author (professor-advisor) and 
several moderators with similar backgrounds to those of the participants. The online 
version of the questionnaire was distributed to technology industry workers in Taiwan 
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whose roles have been influenced by AI and automation. The first part of the 
questionnaire gathered demographic information, such as age, gender, occupation, and 
educational background. The second part assessed workers’ perceptions of AI and 
automation, including their knowledge and personal attitudes, and the perceived impact 
of these technologies on their current and future work, using a 5-point Likert scale. The 
third and fourth parts of the questionnaire addressed the participants’ awareness and 
understanding of AI and automation, personal experiences with AI and automation in the 
workplace, perceived threats or opportunities due to AI and automation, interest in and 
access to training and upskilling opportunities, and suggestions for improving workforce 
readiness and adaptation to AI and automation (see Appendix A for the questionnaire).  

To gain a deeper understanding of individual experiences, interviews were conducted 
with five participants—three males and two females—from the technology industry who 
had previously completed the questionnaire and who were invited to participate in the 
interviews. The interviews explored the themes that emerged from the questionnaire 
responses in greater depth, including examples of how AI and automation have changed 
their daily work tasks, their emotional and psychological responses to the integration of 
AI and automation, their views on the sufficiency of current training programs and 
suggestions for improvement, and their long-term career plans and aspirations in the 
context of an evolving workplace (see Appendix B for the interview questions). 

The data from the questionnaire were analyzed using descriptive statistics, and the 
interview data were analyzed using content analysis to identify key themes and patterns 
in participants’ responses.  

Results and Discussion of the Questionnaire and Interview Outcomes 

Of the 33 questionnaires collected, 16 were from females and 17 were from males. 
Nineteen respondents were under 25, four were 24–34 years old, five were 35–44 years 
old, and five were 45–54 years old. Data collected on their educational backgrounds 
showed that 22 (66.7%) had a bachelor’s degree, 10 (30.3%) had a master’s degree, and 
one (3%) had a doctorate. Among the respondents, 15 (45.5%) were from the hardware 
manufacturing sector, 10 (30.3%) were from the semiconductor industry, six (18.2%) were 
from the information technology services sector, and two (6.1%) were from the software 
development sector. When categorized by department, 20 (60.6%) worked in sales and 
marketing, six (18.2%) worked in research and development (R&D), five (15.2%) were in 
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production/manufacturing, one (3%) was in information technology (IT), and one (3%) 
was in system applications (SA) (see Figure 1 and Figure 2). 

Figure 1 
Industry Sectors of Survey Participants 
 

 
 
Figure 2 
Department of Survey Participants
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Table 1 shows the demographic information of the five interviewees. 
 
Table 1 
Demographic Information of the Interviewees 

Note. 

Participants are labeled A–E to ensure anonymity. 

Perceptions of AI and Automation (see Section A of Appendix C) 

Regarding the technology industry workers’ knowledge level, 18 (54.5%) respondents 
rated their understanding as moderate (a score of 3), suggesting a basic but not in-depth 
familiarity with these technologies. In terms of personal attitudes, most workers exhibited 
a positive outlook, with 72.7% expressing favorable views (“Positive” = 17 [51.5%]; 
“Greatly positive” = 7 [21.2%]), indicating general optimism or acceptance. Regarding the 
impact on their current job roles, 72.7% perceived a moderate to high influence (“Positive” 
= 18 [54.5%]; “Greatly positive” = 6 [18.2%]), reflecting their recognition of the tangible 
effects of AI and automation on their daily tasks. Of the respondents, 60.6% perceived 
impacts on the industry at large, acknowledging substantial effects (“Positive” = 12 
[36.4%]; “Greatly positive” = 8 [24.2%]). The findings illustrated that while there was 
positive acceptance of AI and automation, employees in Taiwan acknowledged the 
significant changes that these technologies are bringing to both individual job roles and 
the broader industry landscape. 

Training and Skills Development (Also see Section B of Appendix C) 

Demographic  
Information 

Age Gender Industry 
Sector 

Department or 
Job Title 

Education 
Background 

A 35–44 M Software 
Development 

Research & 
Development  

Master’s 
degree 

B 25–34 M Hardware 
Manufacturing 

System 
Application 

Master’s 
degree 

C < 25 M Hardware 
Manufacturing 

Sales and 
Marketing 

Bachelor’s 
degree 

D < 25 F Hardware 
Manufacturing 

Sales and 
Marketing 

Bachelor’s 
degree 

E < 25 F IT Services Sales and 
Marketing 

Master’s 
degree 
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The survey data revealed insights into the perceptions of training and skills development 
in the context of AI and automation within the workforce. Figure 3 shows that 16 (48.5%) 
respondents felt unprepared to handle the impacts of AI and automation, and four (12.1%) 
were unsure whether they were ready. These findings indicated a significant gap in 
readiness, with only one respondent (3%) feeling fully prepared for it, and 12 respondents 
(36.4%) being somewhat ready.  

 
Figure 3 
Distribution of Respondents’ Perceived Readiness for AI and Automation 

 

Several factors contributed to feelings of unpreparedness or uncertainty among 
employees regarding the impacts of AI and automation on their jobs. The most significant 
concern, as indicated by 18 respondents out of 29 (62.1%), was the lack of practical 
experience with new technologies (see Figure 4). This finding suggested that while 
employees are aware of AI and automation, they lack actual hands-on experience.  

During the interviews, some participants noted their lack of experience using ChatGPT 
for customer service, implementing AI-driven analytics, and integrating AI with existing IT 
systems, which could hinder effective integration and utilization in their work processes. 
Additionally, concerns about skills becoming obsolete affected seven respondents 
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(24.1%), underscoring fears that the rapid advancement of technology is outpacing 
professional training programs. 

Other significant factors included a lack of time to engage with learning or improvement 
opportunities (34.5%; 10 people) and uncertainty about where to start in terms of learning 
or improving skills (41.3%; 12 people). These issues highlighted the logistical and 
directional challenges that employees face as they attempt to adapt to technological 
changes. 

Figure 4 
Factors Contributing to Employees’ Unpreparedness or Uncertainty Regarding AI and 
Automation  

 
Note. The total number of respondents was only 29 for this question. 

Overall, the data highlighted the need for organizations and educational institutions to 
offer more comprehensive training and clearer guidance on the implications of 
technological changes for employees’ roles, as well as more accessible learning 
opportunities that fit into their schedules. Such initiatives could mitigate the anxiety 
associated with the rapid integration of AI and automation technologies into the workplace. 
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Of the participants, 32 (97%) were interested in training and upskilling opportunities (see 
Figure 5); however, a notable proportion (72.1%; 24 people) had limited or no access to 
training and upskilling opportunities. The respondents identified the major barriers to 
upskilling as a lack of time for learning and training (67.7%; 21 people), insufficient internal 
or external training resources (58.1%; 18 people), and a lack of financial support for 
training courses (35.5%; 11 people) (see Figure 6). These barriers highlighted the need 
for structured, accessible, and adequately supported training initiatives. 
 
Figure 5 
Interest in and Access to AI and Automation Training and Upskilling Opportunities among 
Employees 
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Figure 6 
Perceived Barriers to Upskilling for AI and Automation Technologies in the Workforce 

 
Note. The total number of respondents was only 31 for this question. 

The results emphasized the need for better distribution and availability of training 
resources. The data suggested that while there is a high level of interest in learning and 
adapting to AI and automation technologies, the actual engagement and effectiveness of 
current training programs are hindered by logistical and resource-based constraints. 
Addressing these issues is essential for fostering a workforce that is interested in and 
capable of thriving in an AI-enhanced professional environment. 

The responses from the interviews articulated a widespread concern about the adequacy 
of training programs related to AI and automation technologies within organizations. Many 
employees reported that while some basic training avenues are provided, they are 
insufficient for the in-depth learning required to utilize and understand these technologies 
fully and effectively. The lack of structured and advanced training programs was a 
common theme, leading many employees to seek information and training on their own. 
This self-driven approach to learning highlighted a significant gap between the training 
provided and the needs of employees. 
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According to Antonija (2024), “Organizations need to allocate resources and provide 
training and support to their employees to enable them to use generative AI technology 
efficiently.” This recommendation aligns with the main barriers to upskilling identified by 
respondents, which included the lack of time allocated by employers for such activities 
and the absence of a clear understanding of what specific skills are required. This 
uncertainty, coupled with the necessity to perform self-learning amid busy work schedules, 
underscored the challenges faced by the workforce in adapting to rapidly evolving 
technological landscapes. 

Overall, these insights emphasized the need for organizations to rethink their training 
strategies—potentially by offering more comprehensive, practical, and accessible training 
solutions that are aligned with the specific demands of AI and automation in the workplace.  

Key Findings 

In the survey, 72.7% of the respondents reported a positive influence of AI and automation 
on their daily tasks, and 60.6% acknowledged a beneficial impact on the industry at large. 
This positive perception underscored the significant transformations brought about by AI 
and automation, aligning with Rayhan’s (2023) observations that the “rapid advancement 
of AI and automation technologies has brought about significant transformations in 
various sectors.” These findings highlighted the evolving nature of the technology industry 
in Taiwan, where AI and automation not only enhance current workflows but also shape 
broader industrial practices. 

Regarding the challenges and opportunities in AI integration within the workforce, 77.4% 
of respondents encountered barriers to integrating AI technologies into their work, which 
included a lack of expertise in technology integration (54.8%), inadequate technical 
infrastructure (35.5%), and employee resistance to change (12.9%). The results of the 
interviews highlighted the need for professional guidance on how to use AI tools. Using 
AI usually requires a background in writing prompts or even programming (in some cases) 
or knowledge of certain domains. However, AI brings opportunities because it helps 
people work more efficiently, enabling them to move from entry-level to pro-level in less 
time.  
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and automation within Taiwan’s technology sector. Your input is vital to understanding 
the current state and paving the way for a smooth transition into a more AI-integrated 
workplace. The survey is confidential. There are no wrong answers—just your valued 
perspective. It will take about 3 minutes to complete.  
 
Once again, thank you for your time and participation. They are a great help to my 
research! 
 
If you have any questions, please do not hesitate to contact me at this email 
address: wendym513ro@gmail.com 
 
 
Researcher: Wendy Chang 
Advisor: Doris Shih 
 
Part 1: Demographic Information 

1. Have you worked in the technology industry in Taiwan? 
• Yes 
• No 
2. Gender (Single choice) 
• Male 
• Female 
• Prefer not to say 
• Non-binary 
• Other  
3. Age (Single choice) 
• Under 25 
• 25-34 
• 35-44 
• 45-54 
• 55 and above 
4. Industry Sector of Company (Single choice with an option to specify if not listed) 
• Software Development 
• Hardware Manufacturing 
• Information Technology Services 
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• Semiconductor Industry 
• Biotechnology 
• Other (please specify) 
5. Department or Job Title (Multiple choice with an option to specify if not listed) 
• Research and Development (R&D) 
• Production/Manufacturing 
• Information Technology (IT) 
• Sales and Marketing 
• Human Resources (HR) 
• Management 
• Other (Please specify your role in the technology industry.) 
6. Educational Background (Single choice) 
• High School Diploma or Equivalent 
• Associate Degree 
• Bachelor's Degree 
• Master's Degree 
• Doctorate  
• Other (please specify) 

 
Part 2: Perception of AI and Automation (Likert scale) 

Explanation of the options for Question 2~4: 
• 1.2 Very Negative/ Negative: You believe AI and automation will harm your job 
or the industry. 
• 3 Neutral: You are unsure or believe AI and automation will have neither positive 
nor negative effects. 
• 4.5 Somewhat Positive/Very Positive: You believe AI and automation will benefit 
your job or the industry. 
1. Level of Knowledge About AI and Automation (Single choice) 
• No knowledge: 1 
• Advanced knowledge: 5 
2. Personal Attitude Towards AI and Automation (Likert scale) 
• Greatly negative: 1 
• Greatly positive: 5 
3. Perceived Impact of AI and Automation on Current Job Role (Likert scale) 
• Greatly negative: 1 
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• Greatly positive: 5 
4. Perceived Impact of AI and Automation on the Industry (Likert scale) 
• Greatly negative: 1 
• Greatly positive: 5 

Part 3: Practical Experiences in AI and Automation in the Workplace 
1. Personal Experience with AI and Automation in the Workplace (Multiple choice) 
• I have used AI/automation tools in my job. 
• I have participated in projects related to AI/automation. 
• I have received training in AI/automation. 
• None of the above. 
2. Following the previous question, what software or hardware have you used if 
you have used AI/automation tools in your work? (multi-select) 
• Data analysis software (e.g., Python, R) 
• Machine learning frameworks (e.g., TensorFlow, PyTorch) 
• Natural language processing tools (e.g., NLTK, spaCy) 
• Chatbots (e.g., Dialogflow, Microsoft Bot Framework, ChatGPT) 
• Smart sensors 
• Robot arms 
• Automated Guided Vehicles (AGVs) 
• Wearable devices 
• Other (please specify) 
3. Perceived Barriers to Integration of AI Technologies in the Workforce (multi-
select ) 
• Organizational resistance to new technologies 
• Lack of expertise in technology integration 
• Lack of support from management 
• Inadequate technical infrastructure 
• Employee resistance to change 
• I haven't encountered any barriers. 
• Other (please specify) 
4. Interest in and Access to Training and Upskilling Opportunities Related to AI and 
Automation (Multiple choice) 
• Very interested and have access 
• Interested but have limited access 
• Interested but have no access 
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• Not interested 
5. Perceived Barriers to Upskilling for AI Technologies in Work Process (multi-
select) 
• Lack of time for learning and training 
• Lack of financial support for training courses 
• Lack of internal or external training resources 
• Uncertainty about which skills are most needed 
• Fear or lack of confidence in learning new skills 
• Other (please specify) 
6.  How do you assess your current skills and knowledge in coping with the 
impacts of AI and automation? 
• Fully prepared 
• Somewhat prepared 
• Not Prepared 
• Unsure 
7. If you feel unprepared or unsure, what factors contribute to this feeling? (multi-
select) 
• Lack of relevant skills training 
• Unaware of the specific impacts of AI and automation on my job 
• Concerned about skills becoming obsolete 
• Lack of practical experience with new technologies 
• The education system did not provide enough knowledge of AI and automation 
• Unsure of where to start learning or improving 
• Lack of time 

Part 4: Perspective on AI and Automation in the Workplace 
1. Perceived Opportunities Due to AI and Automation (Multi-select, please specify 
if not listed). 
• Enhancement of job skills 
• Increased job opportunities 
• Increased work efficiency 
• Creation of new job roles 
• None of the above 
• Other (please specify) 
2. Perceived Threats Due to AI and Automation (Multi-select, please specify if not 
listed). 
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• Job displacement 
• Skill obsolescence 
• Decrease in job quality 
• Reduced job security 
• None of the above 
• Other (please specify) 
3. What recommendations would you have for employers/ managers to better 
support their employees/ subordinates in adapting to AI and automation? (multi-
select) 
• Increase in-house training programs on AI and automation 
• Collaboration with educational institutions for tailored courses 
• Providing access to online courses and resources 
• Encouraging participation in AI and automation projects 
• Enhancing awareness about the benefits of AI and automation 
• Implementing mentorship programs from experienced employees 
• Provide psychological support and change management training to help 
employees adapt to changes 
• Increase investment in new technologies, including software and hardware 
• Other (please specify) 

 
Appendix B: The Design of the Interview Questions 

A. Introduction to AI and Automation Experience: 
Can you describe your first encounter with AI and automation technologies in your 
workplace? What was your initial reaction? 您能描述一下您在工作場所首次遇到 
AI 和自動化技術的經歷嗎？您對 AI 和自動化技術最初的反應是什麼？ 
 

B. Daily Work Tasks and AI Integration: 
How have AI and automation technologies changed the way you perform your 
daily job tasks? Can you provide a specific example? AI 和自動化技術如何改變
了您執行日常工作的方式？您能提供一個具體的例子嗎？ 
 

C. Emotional and Psychological Responses: 
How do you feel about integrating AI and automation in your work environment? 
Have these technologies affected your job satisfaction or stress levels? 您如何看
待在您的工作環境中整合 AI 和自動化技術，這些技術是否影響了您的工作滿意度
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或工作壓力？ 
 

D. Training and Skills Development: 
1. In your opinion, how adequately is your employer providing current 

training programs for AI and automation technologies? What aspects do 
you think need improvement? 您認為目前雇主提供的 AI 和自動化技術
培訓計劃是否充分？哪些方面需要改進？ 

2. Have you sought additional training or learning resources outside of work 
to help you adapt to these changes? If so, what were they? 您有在工作
之外尋找過任何額外的培訓或學習資源來幫助您適應這些變化嗎？如果有

是什麼呢？ 
3. In your experience, what have been the most significant barriers to 

upskilling in AI and automation technologies? How do you think these can 
be overcome? 根據您的經驗，提升 AI 和自動化技術方面的最大障礙是
什麼？您認為如何克服這些障礙？ 
 

E. Impact on Career Aspirations: 
How do you see AI and automation impacting your career trajectory and 
aspirations? (e.g., job roles, work processes, career development) Do you see 
more opportunities or challenges ahead? 
您如何看待 AI 和自動化對您的職業軌跡和抱負的影響？（例如，工作角色、工作
流程、職業發展）您認為前方有更多機會還是挑戰？ 
 

F. Adaptation and Future Readiness: 
1. Can you discuss any challenges you've faced in integrating AI 

technologies into your daily work processes? 您能談談在將 AI 技術整
合到日常工作流程中所面臨的挑戰嗎？ 

2. What skills do you think will be most important for professionals in your 
field in the next 5-10 years due to the advancements in AI and 
automation? 您認為由於 AI 和自動化的進步，未來 5-10 年內您的專業
領域中哪些技能將最為重要？ 

3. How do you envision your job role evolving over the next decade with 
the advancement of AI and automation technologies? 您如何看待在未
來十年 AI 和自動化技術進步下，您的工作角色的演變？ 
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G. Suggestions for Employers and Policymakers: 
1. Based on your experience, what recommendations would you have for 

employers to better support their employees in adapting to AI and 
automation? 根據您的經驗，您對雇主有什麼建議，以更好地支持其員工
適應 AI 和自動化？ 

2. What kinds of support do you find most helpful? 您覺得哪些類型的支持
最有幫助？（可能包括： 

• 薪酬和福利調整：獎勵那些學習新技術的員工 
• 職位晉升機會：創建進階路徑，讓員工知道他們學習新技術可以幫
助職業上的進步 

• 彈性工作安排：給員工更多彈性來平衡學習和工作） 
3. What role do you think government or industry associations should play 

in preparing the workforce for the future of work? 您認為政府或行業協會
在為工作未來做準備上應該扮演什麼角色？ 

 
Appendix C: Results for the Questionnaires and Interviews 
Section A: Perception of AI and Automation  
l Charts (N=33) 
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Interview Results 

1. How do you feel about integrating AI and automation in your work environment? Have 
these technologies affected your job satisfaction or stress levels? 

2.  
A "Currently, it is a trend; AI can reduce the margin for error. 

For me, it seems to have effectively reduced the workload 
without causing much stress. If we talk about job 
displacement, it would mostly replace labor-intensive and 
low-skill jobs." 

B "So far, it has increased my job satisfaction by helping with 
tedious reading tasks. I can spend more time presenting the 
information that has been organized. Additionally, I use GPT 
to polish some foreign correspondence and mail." 

C "AI is a trend, it is inevitable, and I feel it brings quite a lot of 
job pressure. From a competitive standpoint, the fear of 
being replaced necessitates familiarity with AI tools. 
However, it also improves current workflows and enhances 
job performance." 

D "There is both satisfaction and stress. The satisfying aspect 
is that work is much more efficient, but there's a fear that one 

0

3

10

12

8

0

2

4

6

8

10

12

14

Greatly Negative Negative Neutral Positive Greatly Positive

N
um

be
r o

f P
eo

pl
e

Leve of Impact

Impact of AI and Automation on the Industry

http://www.gpejournal.org/


Global Partners in Education Journal – Special Edition  February 2026, Vol. 12, No. 1 
http://www.gpejournal.org    ISSN 2163-758X 
 

 122 

day ChatGPT might replace real human responses, although 
that probably won't happen yet." 

E "Currently, there hasn't been a significant increase in 
satisfaction because it hasn't helped much. Customers are 
still not very receptive to AI responses, so it hasn't reduced 
my workload much. However, as this technology advances, 
satisfaction is likely to increase." 

 
Section B: Training and Skills Development 
1. In your opinion, how adequately is your employer providing current training programs 

for AI and automation technologies? What aspects do you think need improvement? 
 

A "Currently, the company provides some channels for training, 
but these are quite basic. For more in-depth learning, 
individuals need to find resources on their own. The company 
has not yet found a clear direction and could offer more 
advanced courses and instruction." 

B "The company is still exploring; the training programs are not 
sufficient. Training plans are only made once they are 
confirmed necessary; right now, everyone is mostly figuring 
things out on their own with some very localized applications. 
However, in departments like customer service, the company 
has decided to eliminate positions and replace them with AI 
customer service." 

C "Currently, no training is provided. An improvement would be 
to help employees understand the benefits and importance 
of the technology and what it can bring. Raising awareness 
and familiarity with AI tools among employees is crucial." 

D "Mostly, it's self-learning, but the company does provide 
some AI-related online courses. There are no areas that 
need improvement in this aspect." 

E "Currently, no training is provided. Employee training does 
not currently cover AI-related topics; perhaps this could be 
included." 
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2. Have you sought additional training or learning resources outside of work to help you 
adapt to these changes? If so, what were they? 
 

A "No, I have been too busy." 
B "No additional structured training, but I do search for 

resources online." 
C "Somewhat, I regularly follow AI and technology news to stay 

informed about new developments. Understanding the 
trends helps reduce resistance and gives a better sense of 
control. It's how I know what skills or knowledge I might need 
to acquire." 

D "No, I only look for resources when a need arises during my 
work." 

E "No." 
 

3. In your experience, what have been the most significant barriers to upskilling in AI 
and automation technologies? How do you think these can be overcome? 
 

A "The need to dedicate my own additional time; the company 
doesn't provide extra time for these activities, so learning has 
to be done by working overtime." 

B "I still don't know which skills are needed. For instance, I 
might want to know how to craft the most accurate prompts, 
but it's hard to find relevant examples for my work context 
online. Assistance from someone with expertise in the field 
would make technical progress more feasible." 

C "Lack of time, and the difficulties of using AI tools 
themselves. Also, it's not always clear whether the current 
tools are helpful for my work content. Without urgency, 
there's no motivation to improve skills related to AI usage." 

D "The difficulty sometimes lies in asking many times to get the 
answers I want. It requires continuous attempts to overcome 
this." 
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E "The company needs to collect more data (repositories), 
allowing more customers to benefit from AI technology, 
reduce workloads, and increase work efficiency. Another 
issue is the uncertainty about which parts of the job, 
specifically the AI tools, should be applied." 
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The Role of Algeria in African & Global Energy Markets: Challenges & 
Opportunities for Local Economic Development 
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National Polytechnic School, Algiers, Algeria 

Abstract 

Last July during my internship at Schlumberger (SLB), an energy technology company, a 
local engineer told me: “When the diesel truck arrives to fix the generator, everyone hears 
it. But when solar panels do their job, no one notices because power flows without anyone 
noticing. That quiet reliability is how people realize real change has happened”. That is 
true because when it is that quiet, people realize that something has truly changed for the 
better! The clean energy not only solves problems but does so in a way that blends into 
daily life seamlessly and sustainably. When you first hear about Algeria’s energy sector, 
a vivid image comes to mind: the vast Sahara, its golden sand lying silently above, hiding 
underground reservoirs of oil and gas, while the sun shines over untapped solar fields 
stretching across the horizon. A professor from my school once joked: “Our wealth lies 
under the sand and above it!” referring to Algeria’s traditional oil and gas riches and its 
enormous solar potential, and this spontaneous remark captures the core challenge and 
promise facing Algeria today. This paper explores the paradox of immense energy wealth 
and lack of development, emphasizing on the impact of Algeria's energy sector on its local 
economic development, exposing the challenges and opportunities arising from its 
integration into the global energy landscape. 

Keywords: Algeria, energy market, future scenarios.  

Introduction  

Algeria has long been one of Africa’s major hydrocarbon exporters after Nigeria (Cadi et 
al., 2025), with pipelines like the Maghreb-Europe and Trans-Mediterranean routes 
delivering natural gas to Europe (see Figure 1). On the other hand, the global shifts toward 
renewable energy and decarbonization mean Algeria must rethink its energy strategy. Its 
future role in African and global markets will be shaped by how it navigates these 
changes, and more importantly by how it translates them into jobs and industries, which 
would lead to local prosperity. 
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Figure 1: A map of major natural gas pipelines linking Algeria to Europe highlighting 
corridors like Maghreb, Europe and trans mediterranean (source: Middle east eye ) 

Historically about half of its gas output has been exported through pipelines like those 
shown above. This export capacity has given Algeria significant clout in world energy 
markets: hydrocarbons make up over 90% of its export revenues (Obeid, 2025) and 
nearly half of government revenue. The gas fields and major pipeline corridors are 
concentrated in the northern Saharan basins, mainly those of Hassi R’Mel and Berkine, 
while the renewable potential (especially the solar one) is strongest in the central and 
southern desert provinces. The map underscores how Algeria’s gas reaches Spain, Italy, 
and beyond. Yet it also hints at a vulnerability: as Europe moves to diversify away from 
fossil fuels, Algeria’s traditional markets may shrink. 

To put it simply, the key question is whether Algeria will remain a hydrocarbon rentier, or 
become a regional renewable and hydrogen hub that spreads benefits more widely 
across the economy.  

Background and Context 

Geography and strategic position 

Algeria, officially “the People's Democratic Republic of Algeria”, is a country in the 
Maghreb region of North Africa. [Capital: Algiers] ( Algeria - Wikipedia)  

As the largest country in Africa by land area, Algeria spans from the Mediterranean coast 
in the north to the heart of the Sahara Desert in the south. 
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Figure 2: A map that shows where Algeria is located on the World Map. (Source:  
Ontheworldmap.com) 

Historical evolution of the Energy Sector 

Algeria’s modern energy story begins in mid20th century with oil and gas discoveries 
(Encyclopaedia Britannica, n.d.). After independence, the government took control of the 
oil and gas industry and put it under the control of Sonatrach, which became the state’s 
primary revenue engine (FundingUniverse, n.d.). Decades later Algeria developed 
pipelines linking its gas to Europe (Trans-Mediterranean, Maghreb-Europe, Medgaz), and 
built LNG and export infrastructure (U.S. Energy Information Administration [EIA], 2024). 
Hydrocarbons financed the state development and supported domestic energy 
consumption, that actually led to overdependence on this source. (EIA, 2024) 

The 1990s in Algeria were marked by a violent civil conflict often called the “Black 
Decade.” This internal war resulted in political instability after the cancellation of elections 
and had major effects on all sectors of the country, including energy. (Library of Congress, 
2024) 

Oil and gas infrastructure became targets of violence, forcing Sonatrach to increase 
security and leading many foreign companies to withdraw or pause investment (Lawler & 
Payne, 2013). This instability reduced exploration and development -key stages in the 
well lifecycle- thereby constraining growth in the sector. (Library of Congress, 2024) 
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As a result, the government began rethinking its energy strategy, eventually moving 
toward liberalization to attract foreign investment (Library of Congress, 2024). Despite the 
conflict, hydrocarbon exports remained vital to the economy, highlighting Algeria’s 
dependence on energy revenues during the crisis. (EIA, 2024) 

After the 2000s, global concerns began to be taken seriously (climate policy, European 
decarbonization ambitions, and increased competition) that pushed Algeria toward 
diversification (Underwood, 2025). In the 2010s and 2020s the government introduced 
renewable targets and most recently a National Hydrogen Strategy aiming to convert the 
excess of renewable energies into hydrogen exports. (Green Hydrogen Organisation, 
n.d.) 

Yet, the existing government systems and financial support from local authorities made 
the transition slower. (Underwood, 2025). 

Study Method 

The study method I used in the making of this paper was a secondary research approach. 
The research was conducted by reading articles, reports by government and international 
agencies, as well as market reporting (press and trade). 

The approach is qualitative-quantitative: I used descriptive statistics for figures and 
supplemented them by scenario discussions exploring alternative future developments 
and policy implications. 

Results 

Algeria’s resource base and production 

Below is a compact set of energy figures used in the paper (most recent available public 
estimates, 2022-2024 ranges). The numbers that I found online are approximate and 
referenced. 

Indicator Figure (approx.) Source 

Proven natural gas reserves ~159 Tcf (trillion cubic feet)  
 FrontierView 

Annual gas production 
(recent) 

~58 - 100 bcm range (billion 
cubic meters) [ production & 
reported variation across 
2021-2024] 

 
 
Algeria gas exports   

Share of electricity from gas ~97% (electricity largely gas-
fired) 

 
Algeria - Renewable Energy 
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Renewable target 15 - 22 GW by 2030 / 27% 
renewables by 2035 
(government targets vary by 
source) 

 
Algeria’s Strategic Energy 
Vision 

Hydrogen export ambition 30 - 40 TWh/year hydrogen 
exports by 2040; $8-10 billion 
revenues target 

 
Algeria | Green Hydrogen 
Organisation 

Table 1: Algeria’s key Energy figures (Referenced)  

Key players 

Sonatrach: the state-owned energy company (dominant in upstream, midstream, and 
export contracts). FrontierView 

OPEC: Algeria has been a member of OPEC and participates in the organization’s 
deliberations that shape oil market coordination (and also participates in OPEC+ 
arrangements). Organization of the Petroleum Exporting Countries 

International partners: Italy (ENI), Spain (Medgaz/ENAGAS partners), Germany and 
other EU actors (renewables and hydrogen interest), China (manufacturing and 
financing), Gulf states (emerging partners in green hydrogen). Algeria’s energy outlook 
appears dimmer in 2024 | FrontierView 

Algeria’s role in African and global markets 

Algeria is one of Africa’s top gas producers and has been a key supplier to Europe and 
one analysis even calls it “Africa’s leading natural gas producer” (Obeid, 2025). Its 
network of pipelines (both undersea and overland) once gave it strong influence in the 
region (Wikimedia Commons, 2021). But things are changing because Europe is using 
less gas due to climate goals, competition from other gas exporters is growing, and 
pipeline issues like the Maghreb-Europe suspension add uncertainty (Montel News, 
2024). 

OPEC and oil market participation 

Algeria is still active in OPEC and OPEC+ and takes part in decisions on oil production 
that impact global markets (OPEC, 2024). This helps Algeria keep some influence in 
diplomacy and energy markets, but it doesn’t fix the country’s deeper economic and 
development problems (Bouznit, 2022). 

Export Fluctuations (oil & gas)  

As I mentioned earlier, Algeria is a top African gas producer. The country continues to 
maintain substantial reserves that support exports to Europe and nearby regions. 

http://www.gpejournal.org/
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https://energycapitalpower.com/algerias-strategic-energy-vision-a-roadmap-for-modernization-and-diversification/
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However, its gas production and exports have been unstable in recent years. Reports 
show that drops in output and exports occurred at various points in various years largely 
because of lower demand and maintenance work, such as the Medgaz pipeline 
maintenance in 2024. This shows that Algerian gas exports depend on both market 
conditions and technical factors. (Montel News, 2024; U.S. Department of Commerce, 
2023). 

Domestic consumption vs exports 

Algeria’s domestic gas use is rising due to industry and household needs. Since most 
electricity is made using gas, growing domestic demand means less gas is available for 
export if production doesn’t increase. This creates a tradeoff between meeting local 
energy needs and earning money from exports (U.S. Department of Commerce, 2023). 
Recent reports show this has become a challenge, especially after 2020, as the 
government tries to balance both priorities (Cadi et al., 2025). 

Renewables 

Algeria’s use of renewable energy is still very small, even though the country has set big 
goals for the 2030s. Plans include installing 15 to 22 GW of renewable power and 
reaching 27% of energy from renewables by 2035. However, progress is slow because 
of problems with funding and government systems (Chikhi et al., 2022; Climate Analytics, 
2023). While the goals are serious and linked to future hydrogen projects, actual progress 
and installed capacity remain limited (Ghaoues & Kaouane, 2021). 

       

Table 2: Algeria’s installed renewable energy / power-capacity mix (in MW) over 2012-
2021. Data extracted from IRENA (International Renewable Energy Agency) (2022)  

Emerging hydrogen and renewable export hub 
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Algeria’s National Hydrogen Strategy aims to start exporting green hydrogen to Europe, 
with goals of 30-40 TWh per year by 2040 and billions in expected revenue (GH2, 2024). 
Several partners, including EU countries such as Germany and Italy, as well as Gulf 
investors, are showing interest through agreements and project talks (Energy Capital 
Power, 2025). Thanks to its strong sunlight and large land area, Algeria has good potential 
to become a major player in green hydrogen (Zemri, 2024). 

Challenges 

Infrastructure gaps 

Algeria needs major investment to upgrade key infrastructure like the power grid (long-
distance electricity transmission from the desert) and also building hydrogen transport. 
While gas pipelines are in place, the electricity grid isn’t ready for large-scale desert 
renewable projects without improvements (Chikhi et al., 2022; U.S. Department of 
Commerce, 2023). Problems like grid bottlenecks, weak connections, and aging gas 
systems are well known (Ghaoues & Kaouane, 2021). 

Governance and institutional issues 

Algeria’s state-led system puts most decisions in the hands of the government, which can 
make rules and processes unclear. Studies show that policies are sometimes inconsistent 
or poorly carried out, sending mixed signals to foreign investors (Cadi et al., 2025; Chikhi 
et al., 2022). This slows down projects and makes private companies more cautious. 
Experts warn that without clear and stable rules, Algeria could miss out on foreign 
investment in renewables and hydrogen (Obeid, 2025). 

Over-dependence on hydrocarbons and fiscal vulnerability 

Algeria’s economy still depends heavily on oil and gas prices and exports. These 
revenues have funded government spending for years, but slow progress in diversifying 
the economy could lead to financial problems if prices or demand drop (Bouznit, 2022). 
Experts warn that delays in the energy transition could leave assets unused and cause 
economic instability (Obeid, 2025). 

Environmental and social issues 

Fossil fuel extraction and gas flaring in Algeria harm the local environment (Bouznit, 
2022). Government subsidies encourage people to use energy wastefully, which makes 
it harder to set fair prices for renewables (Cadi et al., 2025). Big energy projects also need 
community support but some face pushback especially in desert areas where nomadic or 
farming communities live (Energy Capital Power, 2025). 

Opportunities for local development 

Job creation and industrialization 
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Big renewable energy and hydrogen projects can create many jobs in building and making 
equipment. If Algeria adds rules to use local workers and provides training, the job growth 
could be even bigger (Cadi et al., 2025; Energy Capital Power, 2025). 

Renewable energy zones and Sahara solar 

The Sahara has very strong sunlight and plenty of space. Special Renewable Energy 
Zones (REZs) could have large Photovoltaic (PV) and Concentrated Solar Power (CSP) 
solar plants, along with industrial areas for making electrolyzers and processing hydrogen 
(Climate Analytics, 2023). These zones could also include training centers and support 
local businesses (Ghaoues & Kaouane, 2021). 

Photovoltaic (PV): Technology that converts sunlight into electricity using semiconductor 
materials. 

Concentrated Solar Power (CSP): Technology that uses mirrors to focus sunlight onto a 
receiver, producing heat and generating electricity. 

Skills transfer and Foreign Direct Investment 

Bringing in foreign investment with technology sharing can help Algeria develop its own 
manufacturing and service skills (Chikhi et al., 2022). The country’s talks with European 
and Gulf investors on hydrogen projects show good potential for local job creation, if 
everything is clearly agreed on (GH2, 2024). 

the country holds exceptional solar resources and is positioning itself for future hydrogen 
projects, areas that Gulf states, especially those diversifying their energy portfolios, are 
actively exploring (GH2, 2024). 

Discussions 

This section interprets the results and provides scenario-based analysis. 

Interpreting Algeria’s current position 

The results show a paradox: Algeria is highly resource-rich but institutionally constrained. 
While it remains a significant gas supplier, rising domestic demand and limited production 
growth narrow the export buffer. Renewables and hydrogen offer strong potential, but 
slow implementation and governance weaknesses hinder progress. 

The issue is not resources but institutional capability and investment climate. 

Future Scenarios (10–20 years) 

I relied on Cadi et al.’s findings. 

The paper by Cadi, Boukhatem, and Mokdad (2025) offers a clear and engaging look at 
Algeria’s energy transition. Their work brings out several important themes, and reflecting 

http://www.gpejournal.org/


Global Partners in Education Journal – Special Edition   February 2026, Vol. 12, No. 1 
http://www.gpejournal.org     ISSN 2163-758X 
 

 160 

on these helps us better understand what’s at stake and how policy efforts could respond 
to the challenges. 

Now we can conceptualize three broad pathways for Algeria, each with distinct policy 
implications: 

Scenario 1. Status Quo: Gradual Decline of Hydrocarbon Dominance 

Limited reforms, hydrocarbons remain >85% of export revenues. 

Gas exports stagnate as domestic consumption rises. 

Renewable capacity grows slowly (< 5-7 GW by 2035). 

Fiscal pressures intensify, new jobs are few, making social spending harder to sustain. 

Policy implications: 

Maintaining the current model risks fiscal instability and lost export opportunities as 
Europe decarbonizes without diversification, local development remains limited. 

Scenario 2. Diversification and Energy Transition: Renewables + Hydrogen 
Expansion 

Major grid upgrades attract international investors. 

Renewable deployment surpasses 15–20 GW by 2035 as the government targeted.  

Hydrogen hubs emerge in the central/southern Sahara, and local manufacturing of: solar 
panels, cables, electrolyzers, wind turbines, batteries, desalination components. 

Job creation strengthens local economies in desert regions. 

Policy implications: 

Requires stable regulation, training programs, competitive power-purchase agreements 
(PPAs), alongside targeted incentives for local manufacturing and technology transfer to 
boost Algeria’s renewable energy capacity, strengthening the country’s long-term energy 
independence and industrial base. This scenario aligns best with sustainable 
development goals. 

Scenario 3. Geopolitical Shifts: Africa-Centric and Global South Energy 
Partnerships 

Europe reduces gas imports faster than expected. 

Algeria pivots to African markets (e.g., West African pipelines, hydrogen exports to 
emerging Asian markets). 
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China and Gulf states expand investment in renewables, grid modernization, hydrogen 
and Electric mobility. 

Policy implications: 

Algeria must adapt its diplomacy and infrastructure planning to non-European markets. 
This scenario balances risk but requires strong regional cooperation. 

Comparing Scenarios (1, 2 and 3) 

Scenario 1 is fiscally risky. 

Scenario 2 generates the highest local development impact (jobs, value chains, 
industrialization, improved living standards). 

Scenario 3 provides geopolitical resilience but depends on regional stability. 

Policy Recommendations 

Grounded in an understanding of Algeria’s energy sector, I would like to support this paper 
with these recommendations aiming for sustainable growth: 

Reform regulatory frameworks:  

Publish clear renewable and hydrogen regulations to ensure stable PPAs. 

Simplify investor procedures and adopt transparent permitting. 

Upgrade infrastructure 

Expand north-south transmission lines (grid) for solar integration. 

Modernize gas infrastructure and develop hydrogen corridors. 

Create standards to strengthen domestic industry involvement 

Require local employment and training in large energy projects. 

Support domestic manufacturing (PV panels, hydrogen components). 

Strengthen education and vocational training 

Create specialized renewable-energy institutes in desert regions. 

Community integration 

Ensure local benefit-sharing for communities in project areas. 

Diversify export strategies 

Develop energy diplomacy with African and Asian partners. 
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Conclusion 

Algeria is at a turning point. Its oil and gas resources still give it a strong role in Africa and 
global markets, but its future depends on how it handles the energy transition. The key is 
to balance government finances with renewable investments, strengthen institutions to 
attract funding and make sure new industries benefit local people. 

Algeria’s goals for hydrogen and solar power are plausible and already gaining 
international interest (GH2, 2024; Energy Capital Power, 2025). But real success will 
depend more on good governance and involving local communities than just having 
natural resources (Obeid, 2025; Chikhi et al., 2022). If managed well, Algeria can move 
from relying on oil and gas to becoming a regional leader in clean energy with 
development that truly benefits its people. 

And in this regard, we ask a very logical question, is energy transition an inevitable 
necessity for Algeria?  

Well sticking with the current system is becoming too risky and unsustainable. The 
changes are already starting so the real question is not whether Algeria will transition but 
how quickly and how effectively it can do it to manage to be a role player in the Energy 
markets globally.  
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