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Summary

Kobe Tokiwa University is currently performing university reform. To address many pressing and
important problems of university reform, we had, over the past three years, determined research
questions about these problems and resolved each of them when a problem presented itself, publishing
our findings as reports or presenting in meetings. Before we began this research, we thought that there
were no relationships between our studies. In this study, we reflect on our research during the last three
years. Looking back, we discovered that we can classify our research into six groups by context analysis:
group 1: university reform and collaboration between academic faculty and administrative staff, group 2:
proposal of novel knowledge-creation models, group 3: novel visualization methods for education, group
4: information and communication technology for education, group o: evidence-based education, group 6:
first-year experience. More abstractly, our research can provide basis for a novel interdisciplinary
concept, which we call “eduinformatics.” Based on this research, we propose changes to higher education

that will result in increased quality of learning and teaching.
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Introduction

Universities in Japan have changed significantly in the twenty-first century, because many social
revolutions have required changes to higher education. Most universities in Japan are currently
undergoing university reform.

The Central Council for Education (CCE) used to be part of the Ministry of Education, Culture,
Sports, Science, and Technology (MEXT), to which it proposed educational policy. In its 2015 report,
“Guidelines for improvement and enhancement of university management”", CCE stated that “the
position of academic faculty and administrative staff in the university is equal and collaboration between
academic faculty and administrative staff is important.” In addition, in the 2014 report, “Promotion of
governance reform of university”?, CCE wrote, “Society is changing rapidly. To enhance the function
of the university, it is important that the university constructs novel governance independently.” The
practice of enhancing governance in universities includes collaboration between academic faculty and
administrative staff. Moreover, CCE stressed the importance of constructing university-wide learning
and teaching management in the 2012 report, “Towards the qualitative transformation of university
education in order to build a new future”?.

Based on these reports, which stress the importance of collaboration between academic faculty and
administrative staff, Kobe Tokiwa University tried to address this problem. In addition, in March 2015,
we discussed learning and teaching management reform in our university.

The aim of this study is to reflect on our three years of research (2015, 2016, and 2017) of collaboration
between academic faculty and administrative staff in Kobe Tokiwa University. Moreover, we propose the

novel concept of “eduinformatics.”
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Methods

Cosine similarity for a vector space

Cosine similarity can be used to measure the difference between documents. Cosine similarity is

defined as follows:

a-b W aib;
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cos(a, b)

Cosine similarity is a measure of similarity among vectors. Because in this study a vector means text
file of our published stidies or abstracts for conferences. The maximum value of cosine similarity is 1,
and the minimum is -1. When two text files are the same, cosine similarity is 1.

Cosine similarity for normalized vectors is defined as follows:

Network analysis using cosine similarity

We visualized the cosine similarity matrix using network analysis. We obtained the symmetric matrix
of cosine similarity described above. This matrix vector is known as an adjacency matrix in network
analysis. Next, we transformed the adjacency matrix to an adjacency list using the igraph library”. We

visualized this data using the open-source software Cytoscape”.

Multidimensional Scaling (MDS) Methods

We visualized the cosine similarity matrix using MDS methods. We obtained the symmetric matrix
of cosine similarity described above. We visualized this data using MDS methods by employing the R

package “Isa” (latent semantic analysis) , scatter plotting, and R’s “maptools” package” using R”.

Content Analysis

We made a word list from our studies to represent their key concepts. Our research stidies and
abstract is shown in Table 1. Using whole words from this list, we discussed and reflected on our
research with academic faculty and administrative staff at Kobe Tokiwa University. We determined that

six groups encompass our research’s key concepts.
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Table 1. Our three years of research and relationship to six groups, numbered
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Results

To reflect on our three years of research (2015, 2016, and 2017) (Table 1), we first performed cosine
similarity and network analysis of text files of reports and abstracts for meetings or conferences (Figure
1). Each node (circle) shows each report or abstract, and each edge (line) shows a relationship between two
text files. As you can see, we cannot understand a relationship between each of our published reports or
abstract. Because the network has many edges it is too complex for us to understand. This means that
cosine similarity and network analysis is not suited to reflecting on our three years of research.

Next, we tried to visualize relationships between each of our published reports or abstracts by cosine
similarity, multidimensional scaling methods, and scatter plotting (Figure 2). The x and y axes were
defined by MDS. The x and y axes of MDS are similar to the first and second principal components of
principal component analysis, respectively.

In Figure 2, we can observe some associations. However, when we investigated in detail, we found that
this figure could not distinguish between our published reports or abstracts, because our publications
include both Japanese and English texts.

So, in addition to these two analyses, we performed content analysis to classify our recent research.
Content analysis is a well-known method for developing research questions in social sciences. Berelson”
and Krippendorff'” are noted content-analysis researchers who together defined content analysis as a
quantitative approach to research questions. This means that content analysis quantitatively addresses
quantitative research questions. The KJ method developed by Jiro Kawakita is another well-known
quantitative approach to quantitative research questions'’.

First, we determined central concepts based on word frequencies across our research. Next, we
discussed and classified these words and determined the six common groups using content analysis:

group 1: University reform and collaboration between academic faculty and administrative staff, group

2: Proposal of novel knowledge-creation models, group 3: Novel visualization methods for education,

S —
>,

4
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oz (o )
7/ N

2 ;{ﬁ — /'!!,

Figure 1 Visualizing relationship between our three years of research by cosine similarity and network analysis; numbers in
nodes (circles) show our study or abstract (See Table 1). Edges (lines) show relationship between two stidies or abstract.
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Figure 2 Visualizing relationship between our three years of research by cosine similarity and MDS; using 30 test files for
stidies or abstracts (Table 1), we visualized MDS via scatter plotting.



MEEBERFRE 1S 2018

group 4: Information and communication technology (ICT) for education, group 5: Evidence-based
education, group 6: First year experience. The relationship between each study and the six groups is

shown in Table I. In the next section, we describe our research categories in detail using these six.

Group 1: University reform and collaboration between academic faculty and
administrative staff

Before an effective university reform can take place, it is important that the university first determine
its problems and construct its future vision based on solving these problems. To do this, we first led a
workshop intended to provide better understanding of management at Kobe Tokiwa University. In the
workshop, five academic faculty members and two administrative staff members discussed strengths,
weakness, opportunities, and threats to our university using SWOT analysis'’, which is a tool used to
not only evaluate the strengths, weaknesses, opportunities, and threats of a company, but also part of a
strategic planning process. SWOT analysis was developed as part of the Harvard Business Policy in the
1960s™.

SWOT analysis is well known as a useful tool to construct strategy but, sometimes, the analysis
changes the goals so much that the group cannot reach the step of constructing a strategy. Based on our
SWOT analysis, we drew up a work system'”, using steps proposed by Porter'”. Next, we analyzed these
results based on the concept of “knowledge” and published a peer-reviewed, Japanese-language report'”'?.
Because universities mainly develop or create “knowledge,” we tried to think about how humans create
knowledge. The main result was as follows: the mutual exchange of knowledge between academic faculty
and administrative staff is hindered by a fixation on boundaries between specialists and nonspecialists,
ensuring that knowledge only flows in one direction. It is possible to nurture an environment that is
conducive to knowledge exchange, where, for example, a facilitator exists to bridge the boundaries
between specialists and nonspecialists. Collaboration in such an environment allows for the unobstructed
flow of knowledge and the creation of new knowledge.

We further visualized the results of the SWOT analysis using complex network analysis, which is
standardly used to analyze features of huge and complex networks. In 1998, Watts et al. revealed the
existence of “small-world” networks'. Our findings suggested that to improve the university, it is
critical that all academic faculty and administrative staff are aware of the need for improvement'®.

Our results led us to build a team, which we are a part of, for university reform under the president
in December 2015; the idea for this team was to develop learning and teaching management reform based
on collaboration between academic faculty and administrative staff'”. In the 2008 CCE report, the group
proposed integrating the admissions policy (AP), curriculum policy (CP), and diploma policy (DP) in
Japanese universities™. Our first step was to define the educational goals of Kobe Tokiwa University.
Because our university had no unified policies, and based on the CCE report, we proposed integrating
AP, CP, and DP using defined educational goals. Creating these goals led us to conclude that in order to
enhance learning and teaching management, we would need to adjust more than just these three policies.

Next, because AP, CP, and DP only deal with regular curricula, we proposed a new policy, the student
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support policy (SSP), to the president. We think it is important for students to be exposed not only to
regular curricula, but also to quasi-regular (used in remedial education) and extra curricula (volunteer
and club activities).

To continue the plan-do-check-act or plan-do-check-adjust (PDCA) cycle for verifying the quality of
learning and teaching at the university, we considered three policies, along with an assessment policy
(ASP). Recently, some reports released by the CCE have stressed the importance of connecting an ASP
with AP, CP, and DP".

To evaluate and connect the aforementioned policies (AP, CP, DP, ASP, and SSP), we needed
to create a common evaluation indicator. We developed a list of the 19 Tokiwa competencies that
students acquire through regular, quasi-regular, and extra curricula'”. Tokiwa defines 19 types of
competencies: Culture, Common Sense, Professional/Expertise, Media Literacy, Logical Thinking,
Critical Thinking, Intellectual Curiosity, Exploration, Continuity, Self-Management, Reflection, Design
Thinking, Presentation, Judgment, Implementation, Responsibility, Contribution, Communication, and

21)22

Cooperation and Collaboration®*"*. We also showed that collaboration between academic faculty and

administrative staff has a key role in this reform™”".

Group 2: Proposal of novel knowledge-creation models

As described above, a collaborative team between academic faculty and administrative staff is very
important. However, in most universities, collaborating on scientific research is very difficult®. We
found that in Kobe Tokiwa University, however, a collaboration team can work well, in part based on
the history of the university.

The aim of the collaboration team that connected academic faculty and administrative staff was
university reform. In actuality, that means improvement of higher education for students at the
university. We discussed how to improve student learning, or how to deepen and create knowledge,
which was a primary interest'.

In 2016, we proposed a new model for creating knowledge® using principles from mathematics and
life sciences. This model was developed using graph theory and protein-protein interaction (PPI). Graph
theory is a field of mathematics that deals with graphs that consist of both nodes (points) and edges
(lines), and PPI is a field of biology. The proposed knowledge creation model consists of the propagation
step, the mixing step, and the creation step, and we use higher education as an example of knowledge
creation that this model can describe. When we use this model in silico, we can calculate and evaluate the
efficiency of learning.

In 2017, by applying the notion of “tags” to existing knowledge-creation models, and inspired by PPI
networks and graph theory, we published and proposed another novel knowledge-creation model*”. The
concept of “tags” was proposed by Murata® in 2015. He suggested that many tags in the human brain
react to outside information. The links between tags help generate solutions to problems. We applied

this “tag” concept to our model. As described above, when we use this model in silico, we can calculate
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and evaluate the efficiency of learning.

Group 3: Novel visualization methods for education

%20 make us understand that the network, or graph, is a very

Our previous studies described above'
important concept in education. We tried to apply the network system to deal with additional education
problems.

MEXT requires Japanese universities to build curriculum maps®, which are similar to networks
or graphs. Curriculum maps are important tools used for students to learn and for academic faculty
to teach in a university. However, because it is an ongoing process that requires input from many
semesters, many universities do not construct a new curriculum map every year. We tried to construct a

#%0 Unfortunately, we were unable to get good results using visualization as a

curriculum map in silico
network or a graph. Because the number of relationships, that is edges or lines, was too high, we could
not get the figures we expected as a curriculum map.

Using DCM methods, instead of networks or graphs, to visualize the relationship between curricula,
we can get reliable results. However, the latest figure created on the computer differs from the usual
curriculum mapping created by humans. To address this problem in the next step, we used competencies

). Each circle shows a common liberal and general

instead of syllabi to visualize curricula (Figure 3
education course at Kobe Tokiwa University. The x and y axes of MDS are similar to the first and second
principal components of principal component analysis, respectively.

As described above, to evaluate and connect the aforementioned policies (AP, CP, DP, ASP, and SSP),
Kobe Tokiwa University defined 19 Tokiwa competencies as common evaluation indicators (Table 2).

Starting this year, Kobe Tokiwa University started offering 39 common liberal and general education
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Figure 3 Visualizing curricula using syllabi; using 19 competencies (Table 2) for 39 courses (Table 3), we visualized MDS via
scatter plotting (From Takamatsu et al., “A New Way of Visualizing Curricula Using Competencies: Cosine Similarity,
Multidimensional Scaling Methods, and Scatter Plotting,” 2017)
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Table 2. Tokiwa competencies

Abbreviated name of comp Competency
1. Culture Establishing the liberal arts as the foundation of human nature, which can involve a variety of people
2. Common Sense Establishing that members of society should acquire knowledge and behave in certain ways
3. Professionalism/Expertise Having the necessary knowledge and skills to perform the duties of each profession
4. Media Literacy Collect, organize, and analyze the necessary information for proper thinking and judgment
5. Logical Thinking Based on evidence, a situation can be considered logically
6. Critical Thinking A multilateral, critical perspective captures ideas and can be considered
7. Intellectual Curiosity To know something, to learn, and remember it with fun and joy
8. Exploration By thinking deeply about things and methods, it is possible to be like Mikiwameyo in terms of essence
9. Continuity By learning and thinking, it is possible to maintain one’s stance and make efforts to act
10. Self-Management It is possible to handle one’s physical and mental health appropriately
11. Reflection By reflecting on one’s thinking and behavior, it is possible to always seek ways to improve
12. Design Thinking It is possible to design a solution and develop a comprehensive variety of thoughts and knowledge
13. Presentation It is possible to convey one’s feelings and thoughts to others

14. Judgment Based on information and thinking, it is possible to make an appropriate decision given the

circumstances
15. Implementation Without fearing failure, it is possible to take a specific action based on one’s feelings and thoughts
16. Responsibility It is possible to face things and have responsibility as a member of society
17. Contribution I feel joy for someone when something is useful for them, and it is possible to take a specific action
18. Communication Listen to others’ opinions, which can result in creative dialogue
19. Cooperation & Collaboration Looking beyond one’s own interests and those of others, it is possible to work together

(From Takamatsu et al., “A New Way of Visualizing Curricula using Competencies:

Cosine Similarity, Multidimensional Scaling Methods, and Scatter Plotting,” 2017)

Table 3. Thirty-nine courses, 19 competencies, and a group of MDS

course nam competency 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 total gl\:lo?l:
01. Academic Skills and Deep Learning I 0 0 0 0 0 0 0 20 0 10 25 10 15 0 0 0 0 0 20 100 5
02. Academic Skills and Deep Learning IT 0 0 0 0 0 0 0 20 0 10 25 10 15 0 0 0 0 20 100 5
03. Freshman Seminar I 0O 0 0 0 0 0 253 0 0 20 0 0 0 0 0 0 20 0 100 3
04. Freshman Seminar IT 0O 0 0 0 0 0 253 0 0 20 0 0 0 0 0 0 20 0 100 3
05. Leadership and Facilitation 0O 0 0 0 0 0 0 0O 0O 0 40 15 0 0 0 10 10 5 20 100 3
06. Information Technology Basics 3 0 0 35 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 4
07. Health and Sports Science IT 0O 0 0 0 0 0 0 0O 0 3 0 0 3 0 0 20 0 0 20 100 1
08. Academic Writing 0 0 0 15 25 1525 0 0 0 0 0 15 5 0 0 0 0 0 100 1
09. English Communication I 0O 0 0 19 30 23 15 0 0 0 0 0 13 0 0 0 0 0 0 100 1
10. English Communication IT 0 0 0 10 35 35 10 0 0 0 0 10 0 0 0 0 0 0 100 1
11. Basic Communicative English 0 0 0 0 0 0 20 0 0 0 0 0 60 0 0 0 0 2 0 100 1
12. Intermediate Communicative English O 0 0 0 0 0 25 0 0 0 0 0 6 0 0 0 0 15 0 100 1
13. Sign Language 40 0 0 0 0 0 0 0O 0 0 0 0 0 0 0 0 50 10 100 2
14. Life and Symbiosis 20 0 5 25 0 10 0 40 0 0 0O 0O 0O 0O 0 0O 0 0 0 100 2
15. Global Environment 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 100 6
16. M athematics 0O 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 50 100 1
17. Statistics 0 0 0 2525 0 0 0 0 0 0 0 0 0 0 0 0 0 50 100 1
18. Physics 30 0 0 3 0 0 0 0 0 0 0 0O 0 0O 0 0 0 30 100 4
19. Chemistry 29 0 0 0 21 0 29 8 0 0 0 0 8 0 3 0 3 0 0 100 4
20. Basic Anatomy and Physiology 30 0 0 10 0 0 20 0 0 10 10 0 10 0 0 0 0 10 0 100 2
21. Life Sciences 40 0 0 0 2015 0 0 0 0 0 0 20 0 0 0 5 0 0 100 4
22. Safety Science 20 20 0 20 0 0 0 0 0 0 0 0 O 0O 0 20 0 0 20 100 2
23. Agriculture 20 25 0 0 0 5 10 18 0 0 0 0 5 0 0 13 5 0 0 100 2
24. Introduction to Programming 0 0 0 0 3 0 0 0 0 0 0 45 0 0 0 0 25 0 0 100 1
25. Life and Ethics 0 0 0 0 25 50 0 0 0 0 0 0 25 0 0 0 0 0 100 1
26. Literature 3 0 0 0 0 0 40 0 0 0 25 0 0 0 0O 0 0 0 0 100 2
27. Japanese History 100 0 0 20 0 0 0 0 0 10 0 40 0 0 10 0 10 0 100 1
28. Modern Sociology 3.0 0 0 0 0 25 20 0 0 0 2 0 0 0 0 0 0 0 100 2
29. Economics 20 00 20 30 3 0 0 0 0 0 0 0 0 0 0 0 0 0 100 7
30. Clinical Psychology 0 30 0 30 0 20 0 0 0 0 0 20 0 0 0 0 0 0 100 1
31. Human Relations Theory 0 0 24 0 0 24 0 0 0 0 0 0 24 0 0 0 0 24 4 100 1
32. Education 0 0 24 0 0 24 0 0 0 0 0 0 23 0 0 0 0 24 5 100 1
33. Collaboration with Community I 60 0 0 0 0 0 0 0 0O 0O 0O 0 20 0 0 0 0 20 0 100 2
34. Collaboration with Community IT 0 10 0 0 0 0 0 0 0 0 5 0 0 0 10 10 10 0 10 100 3
35. Disaster and Community Development 0 0 0 0 0 0 0 25 25 0 0 0 0 0 0 25 25 0 0 100 3
36. Community Design 0 0 o0 15 15 15 0 10 0 0 0 25 20 0 0 0 0 0 0 100 1
37. Life Design 0 0 0 1515 0 10 10 0 0 0 35 15 0 0 0 0 0 0 100 1
38. Constitutional Law of Japan 3 0 0 0 20 0 0 0 0 0 20 0 10 0 0 10 0 5 0 100 2
'39. Philosophy 0 0 0 0 25 0 50 0 0 0 0 0 25 0 0 0 0 0 0 100 1

(From Takamatsu et al., “A New Way of Visualizing Curricula using Competencies:

Cosine Similarity, Multidimensional Scaling Methods, and Scatter Plotting,” 2017)
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courses. Each teacher developed an evaluation rubric to include in their syllabi, showing the relationships
among the 19 competencies in the rubric (Table 3).
To improve the visualization of the network or graph, we tried using threshold graphs®. When we

used threshold graphs, we reduced the number of edges.

Group 4: Information and communication technology for education

As already described in the dynamic curriculum map, information technology is useful to support
education. In the field of education, this technology is commonly called Information and Communication
Technology, or ICT. Because we understand that ICT is useful, we applied and developed an ICT tool to
support higher education.

As already described above, starting this year, Kobe Tokiwa University began offering common liberal
and general education courses. Mini seminars are a part of the common liberal and general education at
Kobe Tokiwa University, and are similar to graduate research. Twenty-eight academic faculty teach 4 to
8 students per class. Three hundred fifty students simultaneously submitted their most preferred teacher
choices (first through fourth) for their first and second semesters. We developed a versatile ICT support
system to match students with their preferred teachers for chosen seminars™.

Next, we developed a web-based support system for students to select courses using the Tokiwa
competencies’. Usually, students chose courses based on content but, no matter how the students use
the system, their course selections were here based on the Tokiwa competencies.

In addition, this year, a tutoring program has begun in the Department of Medical Technology.
During the period when students modify their course registrations, teachers can advise them based on
their competencies. Accordingly, five teachers advised students based on their competencies while 15
faculty members advised a control group based on conventional course content. The five faculty members

reflected on their advisory practice and experience; we have included their considerations as well*’*”.

Group 5: Evidence-based education

Evidence-Based Medicine®, EBM, proposed by Professor Guyatt and Sckett et al. in 1992, is one of the
central concepts of twenty-first century medicine. A key concept of EBM is data management—in EBM,
the researcher must show evidence. In many cases, the evidence is shown using statistical methods based
on data.

This trend is not limited to medicine. In the field of medical technology, The International Federation
of Clinical Chemistry and Laboratory Medicine constructed Evidence Based Laboratory Medicine,
EBLM. Because Florence Nightingale dealt with statistics, there is an evidence-based concept in the field
of nursing, as well.

We think that, in higher education, the concept of evidence is important; CCE actually requires

evidence-based analysis from universities™. In this study, we showed our two pieces of research about
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evidence-based higher education.

Our first piece research regards statistical education. As we described above, the evidence-based
concept has spread to many fields and, in the future, statistics may be required in many fields. In Japan,
high school curricula were changed by MEXT in 2012. In mathematics, for example, all students in
high school are required to study basic statistics including topics such as regression line, correlation
coefficients, and basic statistics such as mean, variance, standard deviation, and coefficient of variation.
Before 2012, high school students were not required to stidiestatistics. If they had studied it, the
competency level of statistics studied was much lower than that offered after 2012. After 2012, the high
school level of statistics was equivalent to nearly a full year of university content before 2015.

At the university, we were required to change the content of statistics curricula after 2015. In order
to do this, we used evidence-based methods. We investigated the basic statistics competency of students,
showing that the ability to understand basic mathematical concepts was very low for the matriculation
cohorts of 2015 and 2016, in the Department of Medical Technology at Kobe Tokiwa University.
These results emphasized the importance of efforts to improve students’ knowledge of mathematical
fundamentals through statistics education”, and we included data from the Department of Nursing for
analysis®. Moreover, we applied ANOVA, or the Kruskal-Wallis test, for multiple comparisons™.

Our second piece of research was about Institutional Research (IR) for Enrollment Management (EM),
so called EMIR. Kobe Tokiwa University created an IR promotion department (IRPD) in 2016. The aim
of IRPD is not simply IR for management strategy but also to collect, arrange, and manage various
data of students for EM. In addition, Kobe Tokiwa University created an IR promotion unit, IRPU. All
members of IRPD are members of the administration, and IRPU consists of both academic faculty and
administrative staff. We do not belong to either IRPU or IRPD. IRPU examines evidence-based data
analysis about leaving the university during a term.

In preceding research, most analyses used statistics to investigate withdrawal factors. We are unsure
as to whether the model of withdrawal is linear, so we hypothesized that the model of withdrawal
1s nonlinear. We then used machine learning for analysis. Our results showed that we can predict

withdrawal at around 90% accuracy by using machine learning methods"’.

Group 6: First year experience

In this section, we describe the first-year experience at Kobe Tokiwa University and the relationship
between it and ICT. As described in the first section, Kobe Tokiwa University started offering common
liberal and general education courses this year as a part of university reform. For example, we provide
a freshman course, called Manaburu, which is a portmanteau of the words manabu (to learn) and dekiru
(able), meaning that students learn to learn by themselves.

Kobe Tokiwa University has about 360 first-year students. A total of twenty teachers teach the
Manaburu I course for 180 minutes (90 minutes, twice) each week for 15 weeks. That is, teachers

provide 45 hours to 360 first-year students in Manaburu I. We provide Manaburu II for 180 minutes (90
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minutes, twice) each week for 8 weeks. That is, teachers provide 22.5 hours for 360 first-year students in
Manaburu I1.

In September 2017, we finished Manaburu I ™. As you can imagine, close coordination on manaburu
1s difficult, so we provided some ICT support for the twenty teachers. The ICT support system involved a
task list for teachers, materials for students every week, information on student attendance, an academic

rubric for grades, a managing system for reports on students, and so on".

Discussion

In this study, we reflected on our three years of research and classified it into six groups by context
analysis. Now, we are conducting a new university reform. In this reform, collaboration between
academic faculty and administrative staff is very important. Because the RCD at Kobe Tokiwa
University already emphasizes collaboration between academic faculty and administrative staff, we can
easily use this kind of collaboration during the reform. In 2008, the Kobe Tokiwa University was opened
in Japan. The Director-General of University Cooperation, Tadashi Nakamura, established the Research
Cooperative Division, RCD, as a means of collaboration between academic faculty and administrative
staff. Since the collaboration team already had built a congenial relationship between academic faculty
and administrative staff, based on the RCD, it was very easy for us to encourage them to work together.
Director-General Tadashi Nakamura also demonstrated good foresight.

For increased quality in higher education, we think it is important to connect five policies: AP,
CP, DP, SSP, and ASP. To evaluate and connect the aforementioned policies, a common evaluation
indicator is needed, and we used the 19 Tokiwa competencies to develop novel visualization. Using this
visualization, we developed and performed an advising system for students regarding competencies for
to increase learning.

ICT support has an important role in new visions in education. We showed three ICT support
systems for higher education. Evidence-based education is important, too. In this study, we have given
two examples for evidence-based education, statistics education and EMIR. Finally, we showed how we
introduced the first year experience in our university reform.

We think that the current environment surrounding higher education is similar to an older era of life
sciences. After the creation of bioinformatics, the life sciences became more evidence-based, emphasizing
collaboration between biology and informatics. Member of our team have many different specialties such
as higher education, nursing, mathematics, bioinformatics, dentistry, and so on; we can collaborate and
apply new methods for education. Recently, we encouraged collaboration between many researchers at
Kobe Tokiwa University; our pedagogy is already an interdisciplinary field. So, more abstractly, with
our six groups, we unite our research into a novel concept that we call “eduinformatics.” Eduinformatics
connects artistic and scientific fields (Figure 4). Artistic fields include education and scientific fields
include institutional research, statistics, machine learning, evidence-based education, informatics, and

so on. This means that eduinformatics applies scientific fields to education. Based on this research, we
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Eduinformatics

interdisciplinary field and management information system
for education that has many practical applications

Machine
Learnin
Evidence-Based
Research

Scientific disciplines

[ Education

Learning/Teaching

Artistic disciplines

Figure 4. Concept of Eduinformatics: Eduinformatics combines artistic and scientific disciplines. Scientific disciplines include
institutional research, statistics, machine learning, evidence-based research, informatics, and so on.

believe that eduinformatics in higher education will lead to a higher quality of education for students.

Part of this research was orally presented at the 14th International workshops on Higher Education
Reform (HER) and was poster presented at the 24th Kyoto University Conference on Higher Education.
This work was supported by Grant-in-Aid for Specially Topic Research at Kobe Tokiwa University.
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