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Abstract

In this research, we report on international exchange activities conducted in 2022 as part of the Global Engineering Development Project "Developing Students' Global Mindset through the 'Use' of English. Through these activities, the results of a questionnaire (Knowledge/Understanding, Skills, Attitudes/Values) based on global citizenship were reported and discussed. During the Corona Disaster, an online video contest connected Japan and other countries as an international exchange activity. Our students and students from overseas paired up and proposed a solution to the issue by creating a video.  We also held the second TEDx Toyota KOSEN, inviting six groups of seven speakers from Japan and other countries. The theme of this TEDx was to propose ideas related to the SDGs. The students were involved in the planning, preparing, and implementing the event for over four months. As an international exchange activity after the Corona disaster, 19 students from KMUTT, Thailand's KOSEN, were accepted. The students participated in the event by leading class tours and introducing Japanese culture. Sixty students who participated in these activities were asked to complete a assessment about their international-related skills and awareness. 
The assessment results before and after the international exchange activities showed that the scores were significantly higher after the international exchange activities, confirming that our activities contributed to improving global citizenship. It was also confirmed that our activities improved "Knowledge and Understanding" and "Attitude, Attitude, and Values." Furthermore, when the pre- and post-activity values were compared by whether the students had studied abroad for a long period, those who had studied abroad for a long period showed a slight improvement in their assessment values. In contrast, those who had not studied abroad for a long period showed a significant improvement. These results indicate that international exchange activities on campus foster global citizenship in students who have yet to study abroad and are effective enough to complement the long-term study abroad experience.
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Introduction

KOSEN is an institution of higher education that provide engineering education for students between the ages of 15 and 20. According to Evans, Ingram, Macdonald, and Weber (2009), global education is essential for fostering international understanding and preparing students for active participation in global civic culture. Therefore, this global education should incorporate global values such as peace, human rights, and coexistence (Ishimori, 2013).
Global citizenship is defined as the collective social, political, environmental, and economic actions taken by globally minded individuals and surrounding societies worldwide (United Nations, 2023). Since the term "citizenship" includes rights, responsibilities, and obligations (Davies and Graham, 2010), global education based on this concept has been an essential educational strategy for institutions of higher education since the late 1990s (Hans, 2010). UNESCO also recognizes this value and promotes it as global citizenship education (UNESCO, 2023). This educational concept is already known to have been incorporated into the academic curricula of many countries, and its methods can be divided into two categories: global competencies to acquire the skills necessary for a global society and global consciousness to achieve a worldwide orientation and cultural sensitivity based on human values (Heela and Yemini, 2017).
Since the Global Engineering Development Project (GEDP) started in 2018, Toyota KOSEN has developed several international programs to foster students' global mindset, including their English communication skills as future engineers. Students must acquire knowledge of state-of-the-art technology and learn how this technology affects society. They should be given many opportunities to interact with people with different ideas and backgrounds to solve world issues, projected in a knowledge-based society in the 21st century (Griffin, McGaw, and Care, 2012). The following indicators were established to carry out the GEDP, which started in 2018, and to evaluate the results of the training project. First, TOEIC scores were set as an indicator to assess the improvement of students' English proficiency through the training project. This indicator evaluates the project by comparing the average TOEIC test score of the 4th-grade students every year with the target value. Second, we set the annual number of English written books borrowed from the library, and third, we set the number of students who study abroad for a long period as an indicator, which is also evaluated by comparing it with the target value.
As for the assessment, we have mainly focused on students' English proficiency associated with TOEIC scores (Nishizawa, Kamiya, Ichikawa, Salmasan, and Ohno, 2022). However, many aspects can be seen as they joined other programs, such as collaboration, proactive attitude, or problem-solving skills. As that led us to reconsider our assessments, we have decided to explore students' skills and attitudes toward a global mindset following Ishimori (2013).
In this study, we examine our international exchange activities by conducting a multifaceted evaluation of how the students' global citizenship skills have improved in our school's international exchange activities.

International Exchange Activities

　We decided to incorporate the concept of SDGs (Sustainable Development Goals) into the programs as an essential part of pedagogical requirements, hoping that engaging in the programs would lead them to learn SDGs and embody SDGs by themselves (Ichikawa, Matsumoto, Tsuzuki, and Eguchi, 2022). Projects such as the International Exchange Video Contest (IEVC) and TEDxToyotaKOSEN were built on this belief (Table 1). Other programs, such as Thailand-Japan Students Science Fair (TJ-SSF) and the committee for hosting Thai students at Toyota KOSEN were also encouraged to join. In addition, some students participated in long-term study abroad programs of about ten months and short-term study programs of about two weeks.
In the video contest, students were paired with students of the same age from other countries and made 

Table 1. The number of student participants, event period, and preparation period for each international exchange activity. 
*: The event was not held in a video contest because students submitted videos they created.


online. The co-produced videos were made four times in three months to exchange and improve their production skills. In the fourth contest held last year, the students made a video describing solutions to SDG-related issues faced by private companies.
When 18 students from KOSEN KMUTT of Thailand visited our school, we led them on a school tour and planned and managed a Japanese cultural experience. During the school tour, we provided explanations using specialized terminology. In the Japanese cultural experience, students introduced Japanese culture while communicating with KOSEN KMUTT students.
At the TJ Science Fair held in Thailand, students presented posters in English about their research activities. Seven students presented their research activities related to information engineering in this time.
The second TEDx Toyota KOSEN was held at our college. Students were responsible for most of the planning, organization, and operation. Three speakers from overseas were among the seven, and students coordinated and consulted with them in English. Since the theme was the SDGs, the leader student gave four lectures on the SDGs to deepen understanding.

Assessment Methods

The assessment was the Global Citizenship Assessment proposed by Ishimori (2013). Ishimori (2011) used this assessment to evaluate global education in upper secondary schools and found that the various qualities students acquired through global education were assessed. In addition, the validity of the assessment was confirmed by the fact that the information obtained from the assessment led teachers to improve their classes.
The assessment items were "Knowledge and Understanding," "Abilities and Skills," and "Attitudes, Stance, and Values" (Table 2). Each domain can be divided into three categories with three to four specific indicators. Ten specific indicator items are set for each category, for 30 indicator items. Subjects are required to answer all items. Students answered each idicator items on scale 1 to 5.
This assessment was completed using Microsoft Forms. Students responded to the questionnaire from their smartphones during the meeting and after the event.

Table 2. The domain and category of the assessment sheet students answered before and after international exchange activities.



Figure 1. Student number participating in our international exchange activities.
Left: Collected number of before activities, Right: collected number of after activities
The white bar represents a number of no-experience of international exchange activities, and the dotted bar and black bar means once and over twice experience of activities each.

Table 3. The number of collected answers for the assessment held before or after activities.
Table 4. The number of participating students separated before and after each international exchange activity.
Figure 2. The average score of global citizenship survey results.
Left: Knowledge and understanding, Middle: Abilities and Skills, Right: Attitudes, Stance, and Values
The white bar represents scores collected before international exchange activities, and the black bar does after activities.
*: p<0.05, **: p<0.01, ***: p<0.005


The assessment was conducted twice, 1st before the international exchange activity and 2nd after the international exchange activity. The pre-assessment was conducted before the start of all activities except for the lunch meeting shown in Table 3. The post-assessment was conducted after the TEDxToyotaKOSEN event because it was the last event in terms of time.Table 3. The number of participating students separated before and after each international exchange activity. 
Table 3. The number of participating students separated before and after each international exchange activity. 

Figure 1 shows the number of students who participated in the assessment before and after the activity, their respective grades, and their history of international exchange activities. The number of students in grades 1 through 5 in the school year 2022 is 1,134. Sixty students participated in the pre-activity assessment 


(Table 4). Of these, 77% had yet to experience international exchange activities. Sixty-one students participated in the post-activity assessment, all of whom had participated in at least one TEDx activity. 43% of the students had participated in two or more international exchange activities.
The number of students who responded to the pre-and post-assessment was 36.

Assessment Results

All items were compared before and after the international exchange activities, and the results showed higher values after the activities (Figure 2). By domain, the most significant difference was 0.6 for "Knowledge and Understanding," followed by 0.5 for "Attitude, Attitude and Values," and 0.4 for "Skills and Skills. The results objectively showed that the international exchange activities were practical regarding global citizenship.Figure 3. The total score of the global citizenship assessment results in the relationship between before and after international exchange activities.
Left: All scores, 2nd from left: Domain of Knowledge and understanding, 2nd from right: Domain of Abilities and Skills, Right: Domain of Attitudes, Stance, and Values

Figure 4. The total score of the global citizenship survey results comparing the experience of a long period abroad studying.
Left two graphs: Collection before activities, Right two graphs: Collection after activities
The dotted bar represents scores of having experiences studying abroad, and the meshed bar scores of not having studying abroad for a long period.
*: p<0.05, **: p<0.01, ***: p<0.005



Detailed Analysis Before and After International Exchange Activities

78% of the students who participated in international exchange activities showed that the values after the activities were more significant than before (Figure 3). The average increase in the pre- and post-activity difference was 27 points for students who increased their scores, and the average decrease in the pre- and post-activity difference was 11 points for students who decreased their scores. As for the relationship between pre- and post-activity scores, the distribution in Figure 3 shows little relationship.
By domain, the distribution of scores before and after the activity was relatively biased toward higher scores for "Attitude, Stance, and Values."  However, for "Knowledge and Understanding," the distribution shifted toward higher scores after the activity than before, clearly indicating the effect of the international exchange activity. On the other hand, more students decreased their scores in "Abilities and Skills" after the activity than in the other areas.
The international exchange activities contributed to improving global citizenship, with particular growth in "Knowledge and Understanding" and "Attitude, Stance, and Values.”

Relationship between the presence of long-term study abroad and improvement in ability

　When we compared the scores of students who had studied abroad and those who had not studied abroad before the international exchange activities, the average score of those who had studied abroad was 128 points (Figure 4). The average score of those who had not studied abroad was 104 points, showing a significant difference between the two groups. In particular, there was a clear difference between the two domains of "Knowledge and Understanding" and "Abilities and Skills.” On the other hand, when the scores of them were compared after the international exchange activities, those who had studied abroad scored an average of 130 points. In comparison, those who had not studied abroad scored 120 points, showing no significant difference between the two groups. The score difference between the two groups was smaller than before the international exchange activity. The scores of those who had never studied abroad increased, while those who had studied abroad remained almost unchanged. In addition, after the international exchange activities, the scores for all domains were similar between those with and without experience. 
　Comparing the scores between those who had studied abroad and those who had never studied abroad before   and after the international exchange, the average score of those who had studied abroad after international exchange activities was 134 points, and the difference between before and after activities was 4 points. On the 
other hand, those who had never studied abroad scored 121 points after the activity, and the difference before and after the activity was 14 points, indicating a significant difference between the experience of the activities. These results indicate that on-campus international exchange activities effectively develop global citizenship for those not studying abroad.

Conclusions

This study aimed to verify the international exchange activities by conducting a multifaceted assessment of how the students' global citizenship skills improved due to the international exchange activities conducted at Toyota KOSEN. The assessment results before and after the international exchange activities showed that the scores were significantly higher after the international exchange activities, confirming that our activities contributed to improving global citizenship. It was also confirmed that our activities improved "Knowledge and Understanding" and "Attitude, Stance, and Values." Furthermore, when the pre- and post-activity values were compared by whether the students had studied abroad for a long period, those who had studied abroad for a long period showed a slight improvement in their assessment values. In contrast, those who had not studied abroad for a long period showed a significant improvement. These results indicate that international exchange activities on campus foster global citizenship in students who have yet to study abroad and are effective enough to complement the long-term study abroad experience.
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Activities Number of student’s 
participants Event period Preparation 



period



Video Contest 18 ー* 4 months



TEDx Toyota KOSEN 90 1 day 3 months



KMUTT x Toyota KOSEN 
1day exchange 60 Half day 1 month



TJ Science Fair 9 5 days 4 months



Lunch Meeting 15
About 1 hour a 
week though a 



year
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