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ABSTRACT

BACKGROUND & CONTEXT 

Engineering education is becoming more and more globalized through the use of cross-border 
online guest lectures. Although they offer chances for worldwide exposure, there is still little 
empirical proof of how well they deliver technical content.

PURPOSE OR GOAL
This study focused on students' perceptions of English-Medium Instruction (EMI), contextual 
understanding, and self-efficacy in order to assess the effect of an international guest lecture 
on the Atterberg Limit Test.

APPROACH OR METHODOLOGY
Forty Universitas Sebelas Maret undergraduate civil engineering students took part in a guest 
lecture that was co-delivered with a Malaysian partner. A post-lecture survey with open-ended 
and Likert-scale questions was used to gather data. For quantitative data, correlation analysis 
and paired t-tests were employed, and for qualitative responses, thematic analysis.

OUTCOMES 
Students' self-efficacy and contextual understanding clearly improved, according to the 
findings. Students gave the lecture a high rating for its relevance and delivery, but there was 
no significant correlation between language barriers and learning effectiveness. Qualitative 
feedback pointed out certain difficulties, like communication and internet problems, but also 
highlighted advantages, like lucid explanations and beneficial exposure to the world.

CONCLUSIONS 
According to the study, foreign guest lecturers can improve students' technical proficiency and 
self-assurance, and good instructional design can reduce language problems caused by EMI. 
While this method's limited scope and reliance on self-reported data require more extensive 
future research, it provides a scalable route to curriculum internationalization.

KEYWORDS  
cross-border collaboration; online guest lecture; the atterberg limit test. 
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Introduction 
A fundamental subject in civil engineering is soil mechanics, and the Atterberg Limit Test is 
frequently used to identify the critical water content of fine-grained soils and categorize how 
they behave under different moisture conditions (Fondjo et al., 2021). For evaluating 
foundation performance and ensuring infrastructure safety, the test's results are essential. 
However, soil mechanics education frequently fails to close the gap between theory and 
practice when it is primarily taught in physical laboratory settings. This restriction lowers the 
capacity of learners for the demands of a multicultural and interconnected engineering 
workforce (Omar & Fratta, 2024; M. Prince, 2004; M. J. Prince & Felder, 2006).  
Integrating global viewpoints into the curriculum is essential because it enriches the 
educational experience and promotes intercultural competence, global awareness, and 
adaptability skills that are becoming increasingly valuable in today's engineering field 
(Gutierrez-Bucheli et al., 2022; Kjellgren & Richter, 2021; Zhan & Niu, 2023). Frameworks for 
accreditation like ABET, ASIIN, EUR-ACE, and IABEE emphasize an intense focus on 
constructive alignment and outcome-based education (OBE), highlighting the need for creative 
teaching strategies that match technical education with global competencies (ABET 
Engineering Accreditation Commission, 2023; Accreditation Agency for Degree Programmes 
in Engineering, Informatics/Computer Science & E.V., 2021; European-Accredited Engineer, 
2021; Indonesian Accreditation Board for Engineering Education (IABEE), 2023).  
In response to this demand, Universitas Sebelas Maret's Department of Civil Engineering has 
implemented strategic initiatives, including online guest lectures featuring experts from around 
the world. An expert in geotechnical engineering from Malaysia, for instance, was asked to 
conduct a virtual session on the Atterberg Limit Test. Such partnerships are now more possible 
through online platforms, which provide flexible chances for global interaction without regard 
to location (Caeiro-Rodriguez et al., 2021). Such initiatives enable students to access industry 
knowledge, practical insights, and diverse viewpoints from global experts, enhancing both their 
technical understanding and awareness of global engineering practices (Munoz-Escalona et 
al., 2022) 
Despite the growing popularity of international online guest lectures (Khan & Abid, 2021; 
Mushtaha et al., 2022), There is currently little empirical data demonstrating their efficacy in 
raising students' understanding of technical engineering courses. There is still a lack of 
research on issues like language barriers, variations in teaching methods, and the limitations 
of digital infrastructure, particularly in developing nations. Furthermore, not enough research 
has been done on how much pedagogical design and content relevance influence student 
outcomes like contextual understanding and self-efficacy.  
By evaluating the effect of a cross-border online guest lecture on the Atterberg Limit Test 
learning of Universitas Sebelas Maret civil engineering students, this study fills these gaps. In 
particular, it looks into (1) how self-efficacy and contextual understanding are improved, (2) 
how language barriers and English-Medium Instruction (EMI) affect learning effectiveness, and 
(3) how content relevance affects learning effectiveness. In order to improve technical 
proficiency and global preparedness, the results are intended to guide the development of 
upcoming foreign guest lectures and their incorporation into engineering curricula. 

Literature Review 
Guest Lecture Pedagogy 
Guest lectures have become parts of modern engineering educations to offer students the 
opportunity to learn widely from industry experts, practitioners, professionals, and academics 
about real-world applications (Naji et al., 2021; M. Prince, 2004). Constructive alignment 
performs optimally when learning objectives, instructional strategies, and evaluations are 
clearly linked (M. J. Prince & Felder, 2006). Research shows that, in line with Self-
Determination Theory, guest lectures help students become more autonomous, competent, 
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and related, which improves motivation and prepares them for the workforce (Pepple et al., 
2025).  
In a study by Payne et al. (2003), guest lectures are effective when the three stages 
requirements are fulfilled. The three stages include the preparation, the delivery, and the 
follow-up. While pre-reading or advance organizers may be used for preparation, guided Q&A 
or quick quizzes should be incorporated into the delivery to keep students' attention (Mahadewi 
& Pudjawan, 2021; Phan et al., 2024). Active participation, especially in online formats, 
improves student engagement and perceived relevance, according to recent research (Ma, 
2025; Callahan et al., 2022). Reflections and simple assessments are examples of follow-up 
activities that strengthen memory and encourage deeper learning (Neves et al., 2021; Van den 
Beemt et al., 2022). 
According to the literature, guest lectures have the greatest impact when they are interactive, 
in line with the goals of the course, and backed by organized planning and follow-up. According 
to research, student-centred strategies, like letting students plan and conduct guest lectures, 
not only increase engagement but also develop leadership and organizational abilities. This 
effectiveness is largely due to active learning (Cardullo et al., 2015). The cross-border guest 
lecture for this study is designed with these insights in consideration.   

Cross-Border Online Collaboration 
In higher education, cross-border online collaboration has become an effective method to 
improve students' digital collaboration competencies, intercultural skills, and global awareness 
while lowering the financial and practical obstacles of mobility (Araya & Collanqui, 2021; 
Eriksson et al., 2023). Collaborative Online International Learning (COIL), one of the most well-
known frameworks for this strategy, places a strong emphasis on opportunities for structured 
cross-cultural interaction and co-design between educators in various nations (Hackett et al., 
2023). Collaboration between educators from two or more higher education institutions (HEIs) 
in different nations who connect, co-design, and co-facilitate collaborative online learning 
projects for students enrolled in both institutions is a key element of COIL (Lowyck & Pöysä, 
2001). 
COIL-based activities allow students to combine technical knowledge with a global perspective 
in engineering education. According to earlier research, well-planned cross-border sessions 
improve cross-cultural teamwork, communication abilities, and involvement with real 
engineering problems (Munoz-Escalona et al., 2022). Furthermore, COIL principles can be 
incorporated into online guest lectures by ensuring co-planning between lecturers, intercultural 
exposure during delivery, and post-session reflection exercises. They are not just for 
collaborative projects.  
A number of COIL principles were applied in this study. Universitas Sebelas Maret and a 
Malaysian partner collaborated to create the guest lecture, which was delivered in English as 
the primary language of instruction and featured interactive Q&A and discussion opportunities. 
Students were able to gain from cross-border interaction that improved their global 
competency in addition to technical insights on the Atterberg Limit Test through to this design. 

Atterberg Limit Test  
The Atterberg Limit Test is a fundamental test in geotechnical engineering (Fondjo et al., 2021). 
The liquid limit (LL), plastic limit (PL), and plasticity index (PI) are the key parameters in this 
test. The parameters are later used for soil classification which in turn supports engineering 
applications, in particular construction purposes (Bolton et al., 1964). 
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Figure 1: Plasticity chart (American Society for Testing and Materials (ASTM), 2011)

The plasticity chart, developed by Casagrande, uses LL and PI to classify fine-grained soils 
into different groups as shown in Figure 1. This chart later used as a standard by American 
Society for Testing and Materials (ASTM) to predict soil behaviour under various conditions, 
such as compressibility and shear strength (American Society for Testing and Materials 
(ASTM), 2011). For instance, soils with higher plasticity indices tend to exhibit greater plasticity 
and compressibility (Bolton et al., 1964).
Soil classification based on Atterberg limits aids in selecting appropriate materials for 
construction projects. For example, soils with low plasticity are often suitable for embankments 
and pavements, while highly plastic soils may require special handling to avoid structural 
issues (Bolton et al., 1964). Research has shown that Atterberg limits can be used to estimate 
strength and stiffness parameters. For example, the undrained shear strength and rigidity 
index can be correlated with the plasticity index. These correlations are particularly useful in 
preliminary geotechnical investigations where detailed tests are not feasible (Dehghanian & 

.
In geotechnical engineering, parameters such as the compression index and coefficient of 
consolidation can be estimated using Atterberg limits test, assessing preliminary conditions of 
settlement and consolidation under applied loads . Such expansivity 
parameter like the effective friction angle also could be calculated from derived plasticity index 
for slope stability and foundation design to prevent such environmental risks, for instance, 
landslides and erosions (Ahmed & Agaiby, 2020; Frikandy et al., 2024). 
By introducing this test through cross-border guest lectures, students are exposed to 
professional viewpoints and real-world applications in geotechnical engineering in addition to 
theoretical knowledge.

Language Barriers in English-Medium Instruction (EMI)
Even though English as a Medium of Instruction (EMI) has become more common in higher 
education worldwide, non-native English speakers still face opportunities as well as 
challenges. Research has indicated that insufficient support for EMI can impede 
understanding, engagement, and engagement (Macaro et al., 2018; Horbacauskiene, 2022; 
Zhang, 2024). However, studies also highlight how scaffolding, visual aids, and the thoughtful 
application of bilingual resources can help to lessen these obstacles (Pun & Macaro, 2019; 
Galloway & Ruegg, 2020). These methods give students easier access to technical material 
while also reducing cognitive load.
In addition to its linguistic aspects, EMI is strongly related to higher education's larger 
internationalization goal. In addition to serving as a medium of instruction, it helps students 
become more prepared for multicultural work settings (Rose & Galloway, 2019). EMI provides 
additional benefits in cross-border guest lectures, especially when bolstered by regional 
linguistic similarities, like those between Bahasa Malaysia and Bahasa Indonesia, which can 
further lower barriers and improve student engagement.
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Methodology 
Study Design 

This study adopted a quantitative survey design to assess the impact of cross-border 
collaborations in online guest lecture on civil engineering students' understanding of the 
Atterberg Limit Test. As survey used for capturing students’ perception and learning outcomes, 
pedagogical innovations may evaluated in the end for engineering education research  
(Creswell, 2014; Johri & Olds, 2015).  
Participants included 40 undergraduate students from a civil engineering program who 
attended the online guest lecture delivered by a Malaysian geotechnical expert. These 
students represented varying levels of academic progress and experience with previous guest 
lectures. Demographic information, including gender and prior exposure to international 
lectures, was collected. The documentation of the online learning process is shown in Figure 
2. 

 
Figure 2: Documentation of the Pedagogy 

Data Collection  
A structured questionnaire was used to collect data right after the guest lecture. Three open-
ended items and fifteen closed-ended items with a five-point Likert scale (1 being "strongly 
disagree" and 5 being "strongly agree") made up the instrument. "How confident are you in 
explaining the Atterberg Limit Test to others?" is an example of a Likert-scale question. and 
"To what extent did the lecture material relate to your academic needs?" For instance, "What 
did you consider the most positive aspect of this guest lecture?" and "What was the main 
challenge you experienced during the guest lecture?" are examples of open-ended questions. 
While students were asked to evaluate their knowledge and self-assurance before and after 
the class, the answers were gathered retrospectively in one sitting right after the lecture. 
Memory bias may be triggered by this approach, which is recognized as a study limitation. 

Data Analysis 

Students' self-reported contextual understanding and self-efficacy were compared before and 
after the lecture using quantitative data and a paired t-test. Furthermore, correlation tests were 
used to investigate the connections among post-lecture contextual understanding, English-
Medium Instruction (EMI), content relevance, and language barriers. Although this study 
employed Pearson's correlation coefficient, it should be noted that Likert-scale data are ordinal 
in nature. Since some academics contend that Spearman's rank correlation might be more 
appropriate, the use of Pearson correlation in this case is justified by treating the Likert scores 
as interval data, which is in line with methods used in earlier educational research. 
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Thematic analysis was used to examine the qualitative information gathered from open-ended 
responses. To find recurrent themes about the students' perceived advantages, difficulties, 
and recommendations for enhancing the guest lecture, an inductive thematic analysis 
approach was used. Two researchers manually coded in order to guarantee the accuracy of 
the interpretation. 

Results and Discussion 
Students’ Contextual Understanding and Self-Efficacy 

Students' self-reported knowledge of the Atterberg Limit Test and their comfort level in 
describing it both before and after the lecture are shown in Table 1.  

 Table 1: Pre- and Post-Lecture Self Reported Understanding and Confidence 
 

Item 
Pre-

Lecture 
Mean 

Post-
Lecture 
Mean 

% 
Increase t-value p-value 

Understanding of Atterberg Limit Test 2.75 3.68 +18.5 5.87 <0.001 
Confidence in explaining to others 2.48 3.38 +18.0 6.13 <0.001 

Following the session, there was a significant improvement in both contextual understanding 
and confidence, as indicated in Table 1. This is in line with earlier research that emphasizes 
the value of focused instructional interventions in improving technical discipline conceptual 
learning (Borrego et al., 2015; Cymberknop and Armentano, 2018). By connecting theoretical 
knowledge to worldwide engineering practice, international exposure through guest lectures 
also adds value (Delaine et al., 2016). Bandura's (1997) theory, which states that vicarious 
experiences, like watching experts, enhance confidence and explanatory ability, can be used 
to explain the increase in self-efficacy. Phan et al. (2024) noted similar trends and discovered 
that students' confidence in communicating was enhanced by expert-led conversations. 

Perceptions of Lecture Delivery and Learning Environment 
Students assessed lecture quality, relevance, delivery, and EMI in addition to pre/post 
measures. According to Table 2, students scored the lecturer's delivery and the relevance of 
the material high marks (means > 4.0), demonstrating a strong fit with academic requirements. 
However, participation was lower (mean = 3.43), indicating fewer opportunities for interaction. 
Although language-related difficulties received a moderate rating (mean = 2.85), this did not 
result in a noticeably lower level of EMI effectiveness (mean = 3.13). This is consistent with 
research showing that scaffolded instruction and multimodal strategies can help reduce 
language barriers (Farid et al., 2023; Prabowo et al., 2024; Zhang, 2024). 

Table 2: Students’ Perception of Lecture Quality and EMI 

Item Mean score 

Relevance of content to academic needs 4.25 
Clarity of materials presented 4.03 

Lecturer’s delivery 4.13 
Student participation in discussion 3.43 
Quality of media and technology 4.00 

Effectiveness compared to regular class 3.48 
Comprehension of material in English 3.35 

Effectiveness of EMI vs Bahasa Indonesia 3.13 
Difficulty with technical terms in English 2.85 

Importance of English for academic/professional use 4.43 
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Qualitative Feedback 

The quantitative results were enhanced by open-ended answers. The flexibility of online 
participation, the clarity of the slides, and the chance to learn from an international lecturer 
were all valued by the students. Limited speaker-student interaction, erratic internet 
connectivity, and sporadic trouble understanding technical English terms were among the 
issues mentioned. Some students recommended using structured discussions or quizzes, 
which is in line with constructive alignment practices and reflects the ideas of active learning 
(Prince and Felder, 2006). 

Implications and Limitations 
The findings of this study show that cross-border guest lectures have the potential to be 
systematically incorporated into engineering curricula in addition to being successful as stand-
alone interventions. By connecting global viewpoints with the main goals of the course, these 
initiatives can improve positive alignment when incorporated into project-based or collaborative 
learning frameworks. Students would be better prepared for global engineering practice and 
their intercultural engagement would be strengthened if these sessions were integrated into 
structured modules (Delaine et al., 2016). 
However, it is important to recognize a number of limitations. Due to its single-class focus, 
reliance on self-reported perceptions, and use of retrospective pre/post measures gathered all 
at once, the study may have introduced recall bias. Students' experiences were additionally 
influenced by technical limitations like internet connectivity and differing degrees of English 
proficiency. Future studies would need to examine the long-term effects of cross-border guest 
lectures on professional competencies and learning outcomes, combine perception data with 
performance-based metrics, and enlarge to more participants from several institutions. 

Conclusions 
The effectiveness of a cross-border online guest lecture on the Atterberg Limit Test that was 
jointly given by Universitas Sebelas Maret and a Malaysian partner was assessed in this study. 
The findings confirmed the potential of such initiatives to improve technical competence and 
confidence in engineering education by showing significant improvements in students' 
contextual understanding and self-efficacy. 
Although there were some mild difficulties with language and interaction, students expressed 
great satisfaction with the lecture's relevance, clarity, and delivery. The lack of a significant 
correlation between EMI and learning efficacy implies that, with the right teaching techniques, 
language barriers can be minimized. 
All things considered, this study shows that cross-border guest lectures can be useful 
resources for internationalizing engineering programs and getting students ready for work in 
international settings. However, it is important to recognize the limitations, which include the 
single-class design, the use of self-reported data, and retrospective pre/post measures. Future 
research should use greater and more varied sample sizes, compare survey results to 
performance-based outcomes, and investigate the long-term effects of including international 
guest lectures in formal educational programs. 
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