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Abstract 

The present study introduces practical examples of the educational programs and learning sup-

port environments aimed at cultivating UEC’s “Kō-gata” human resources—individuals 

equipped with solid foundational knowledge, specialized vertical expertise, and the capacity for 

horizontal expansion through innovation—at the University of Electro-Communications (UEC). 

Here, “Kō-gata human resources” are defined as individuals equipped with solid foundational 

knowledge, specialized vertical expertise, and the capacity for horizontal expansion through in-

novation, enabling them to respond flexibly to diverse societal challenges. To cultivate such tal-

ent, UEC has begun promoting an interdisciplinary minor program and educational digital trans-

formation. The present paper highlights two key initiatives: the carbon neutrality minor that was 

established in 2024, and the UEC Learning Analytics Platform, which visualizes the students’ 

learning progress. Although still in the early implementation stages, as these efforts have been 

successful in promoting student autonomy and enhancing teaching quality, they are expected to 

lay the groundwork for future educational innovations. 

Keywords: Educational Digital Transformation, Engineering Education, Human Resource De-

velopment, Learning Analytics, Minor Program 

 

1 Introduction 

In recent years, in order to respond to rapid social changes and technological innovation, it is 

necessary to develop human resources who have not only specialized knowledge but also prob-

lem-finding and problem-solving abilities and collaborative practical skills. In order to meet mod-

ern demands, the University of Electro-Communications (UEC) aims to develop “Kō-gata” hu-

man resources, who embody a trinity of solid foundational knowledge, specialized vertical ex-

pertise, and the capacity for horizontal expansion through innovation. These individuals are ex-

pected to master foundational areas such as information, mathematics, data science, AI, and quan-

tum technology (IMDAQ), along with interdisciplinary problem-solving abilities (see Figure 1). 

In the present paper, we will introduce practical efforts regarding the design of educational pro-

grams and the improvement of learning environments aimed at developing such human resources. 
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Figure 1: The skill set structure of UEC’s "Kō-gata" human resources, symbolized by the Japa-

nese kanji "工," representing foundational knowledge, specialized expertise, and innovation ca-

pabilities. 

2 Designing Educational Programs 

2.1 Carbon Neutrality Minor as an Interdisciplinary Minor 

Several Japanese universities have implemented interdisciplinary minor programs to cultivate 

human resources capable of addressing complex societal challenges. For instance, Niigata Uni-

versity offers the "NICE Program," which allows students to pursue minors across various disci-

plines, fostering a broad-based educational experience [1]. Similarly, Osaka University provides 

"Graduate Minor Programs" and "Graduate Programs for Advanced Interdisciplinary Studies," 

enabling graduate students to acquire knowledge beyond their primary fields of study [2].  

In our university, students have their own majors such as Media Science and Engineering as is 

shown in the middle of Figure 1. In addition to this major, students have an option to choose one 

of nine different minor programs that are designed to allow students to systematically approach 

a variety of themes, including languages, artificial intelligence, and the carbon neutrality intro-

duced here. These will enable them to immediately contribute on a practical level to solving con-

temporary social problems, regardless of their major. 

To develop "Kō-gata human resources" at UEC, it is essential to acquire interdisciplinary 

knowledge in addition to deepening specialized expertise. From this perspective, we have estab-

lished a new carbon neutrality minor in 2024 as a way for students to study interdisciplinary 

environmental and energy fields. The carbon neutrality minor was designed and introduced as a 
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part of these efforts. In this minor, cutting-edge courses like “Introduction to Info-Powered En-

ergy” are incorporated into the curriculum so that important issues in modern society, such as 

energy and environmental issues can be learned from multiple angles (Table 1). This minor is 

also significant from the perspective of interdisciplinary integration and functions as a means of 

gaining a practical perspective beyond the boundaries of specialized fields. This program is po-

sitioned as a pillar of human resource development in UEC’s fourth medium term plan[3], and 

an overview is available on the university’s website [4] (Figure 2). 

3 Improvement of Learning Environments 

3.1   Developing a Supportive Learning Support Environment 

From the perspective of educational digital transformation, or educational DX, we are promot-

ing the introduction and operation of UEC’s Co-creative Evolution Smart Education System 

(UEC-eDX) and Learning Analytics Platform (UEC LAP). These systems visualize students’ 

learning status, history, grades, and other information in real time and support both the faculty’s 

teaching improvement and students’ learning improvement. 

UEC LAP makes it possible to grasp students’ activities and understanding of each lecture in 

real time, and feedback to students’ questions or concerns can be provided more quickly. In ad-

dition, through the introduction of computer-based testing (CBT) to the entrance examination 

and its expansion into the UEC Certification (mandatory tests on basic mathematics and sciences 

before enrollment), we are building a system for measuring and supporting learning outcomes 

from admission until graduation. The technical background and construction philosophy behind 

the design and operation of the UEC LAP are described in detail in Takagi’s commentary [5], and 

a practical example of the UEC-eDX and hybrid classroom as related systems has been reported 

by Kashihara and Shimazaki [6]. 

3.2   Educational DX Using UEC LAP: Introduction to Physics 

The UEC LAP, which was introduced as part of UEC’s educational DX efforts, is one of the 

key measures in the fourth medium term plan [3], and its development and operation are being 

carried out mainly at the e-Learning Center [7]. A representative example of its practical applica-

tion is its use in the general education “Introduction to Physics II” course offered during the sec-

ond semester of the first year (Figure 3). In this graph, the blue line indicates the student’s scores 

and the green and gray bars respectively show the class and overall averages. These visual com-

parisons enable students to track their performances across lectures. As supplementary materials 

for classes, quizzes are made available on the LMS. Students can independently complete these 

quizzes and compare their results with the overall and class averages, enabling them to identify 

their strengths and areas for improvement. While “Introduction to Physics I” in the first semester 

is a compulsory subject for all first-year students, “Introduction to Physics II” is not compulsory 

for students in the information sciences. Nevertheless, the number of students taking this course 

is increasing annually, and it has become one of the important foundational courses in the first 

year. Physics is a core area of foundational education at UEC, and all students are required to 

understand their own strengths and weaknesses in the subject. Under these circumstances, the 

visualization of one’s learning status using UEC LAP provides students with the opportunity to 

reflect on their own level of understanding and approach to learning, which provide guidance to 

improving the quality of their learning. It is particularly effective for cultivating an independent 
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learning attitude during the first year. Finally, it supports feedback between faculties and students, 

making it a model case of data-based learning support. 

 Table 1: Course structure of the carbon neutrality minor program. 

 

 

 

Figure 2: Minor programs incorporated within the undergraduate curriculum at the University 

of Electro-Communications. The figure is adapted from an official diagram published on the 

UEC website [4], with the English names of the minor programs added by the authors for clar-

ity. 

Group of Basic Courses  Group of Advanced Courses 

Ethics A  Environmentology 

Ethics B  Ethics for Engineers 

Ethics  Science and Technology in Japan A 

Science, Technology and Human  Topics in Informatics II 

Economics A  Socio-Information 

Economics B  Mathematical Programming 

Chemistry and Energy  Machine Mechanism Design 

Thermodynamics  Content security 

Physics Ⅱ  Control Engineering, Theory and Practice 

Principles of Chemistry Ⅱ  Environmental Engineering 

  Applied Thermodynamics 

  Statistical Physics : Basic course 

  Those Who Created Modern Physics 

Required Eligible Course Group 

Special Lecture on Informatics and Engineering B(Introduction to Info-Powered Energy) 

 he Carbon Neutrality Minor  as 

established in the 2 2  academic year.

Carbon neutrality minor

Minor Programs in the Undergraduate Curriculum at UEC

Contents of the Nine Minor Programs

K. Ogashiwa, T. Okuno, M. Takagi, A. Kashihara, M. Ueno, M. Muramatsu, S. Tano4



 
 

Copyright © by IIAI. Unauthorized reproduction of this article is prohibited. 

Figure 3: Example screen from the UEC Learning Analytics Platform (LAP) used in “Introduc-

tion to Physics II.” The graph shows a comparison of individual quiz scores (blue line), class 

average scores (green bars), and overall course average scores (gray bars) over multiple lecture 

sessions. 

4 Conclusion 

The initiatives introduced in the present paper are still in the early stages. However, the fact 

that we have moved to the phase of concretely proceeding with the implementation of these ed-

ucational programs and the development of a learning environment with the mid-to-long-term 

educational goal of cultivating “Kō-gata human resources” is itself a major step. Carbon neutral-

ity remains a global social issue, and efforts are being made in many fields to address climate 

change and environmental issues. Our university is thus working to cultivate human resources 

with advanced knowledge related to carbon neutrality by utilizing expertise in information, com-

munication, and energy technologies. It is expected that these human resources will be immedi-

ately useful at the forefront of society in the future, and the establishment of this minor is expected 

to form a foundation for valuable change. 

In addition, the UEC LAP provides new faculty and student feedback methods through the 

learning progress visualization. It has been introduced in popular university-wide classes like 

“Introduction to Physics II” and is establishing a basis for the further possibilities of data use in 

the educational field. Through the construction and operation of this system, a culture around and 

awareness of using educational data are gradually spreading among faculty members, which will 

be a valuable foundation for its continued development in the future. 

Regarding future prospects for interdisciplinary educational programs like the carbon neutral-

ity minor, it is necessary to increase the number of students enrolled and to develop a system to 

visualize and evaluate the results of learning after enrollment. To advance UEC LAP, it is essen-

tial to strengthen faculty and student support in the effective use of the platform. It is expected 

that this learning visualization system will be used as an especially valuable introductory tool for 

“learning how to learn” for first-year students. Going forward, an important educational mission 

at our university will be to embody the idea of UEC’s “Kō-gata human resource” development 
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through flexible educational design and a practical focus that meets both the needs of society and 

the everyday learning needs of students. 
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