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Abstract: Urban regeneration by participatory methods is being discussed in many parts of the
world, but conflicts between stakeholders emerge as a major challenge. In order to address this
problem, a new approach to urban regeneration has been attempted in Korea. By targeting towns
with university campuses, this project encourages active participation from university students as
well as local residents. As a result of COVID-19 restrictions, the project adopted an online-based
communication strategy. First, the online data was collected; second, the data for each participant was
classified through data refinement; and third, the data analysis and data visualization were carried
out at each stage using program R. The results revealed that the stakeholders exhibited different
perceptions about the process, indicating a potential benefit of distinct role division for the success
of the multiparty project. The significance of this study lies in the fact that it analyzes participants’
perceptions of urban regeneration using a text-mining process. The results of the study can serve as
the basis for minimizing conflict and planning effective urban regeneration.

Keywords: urban regeneration; text mining; keyword network analysis; students’ participation;
social network service; stakeholder; Korea

1. Introduction
1.1. The Background of the Research

The Republic of Korea has now entered the phase of transition from rapid growth to
slow growth, requiring sustainable measures in urban planning. The focus of sustainable
cities lies in improving the quality of life for people, not on expanding and growing [1].
Urban regeneration with residents’ participation is known to improve the quality of life
of the residents [2–4]. However, it is never easy for residents and the public to discuss
common regional problems and seek solutions [5]. In the typical urban regeneration
process promoted so far, residents are invited to participate in the process led by public and
private organizations. This method decreases the confidence level of residents in the urban
regeneration project since it increases the fatigue of residents, creating conflicts among
residents, and prolonging the project [6]. Thus, the Republic of Korea introduced a variety
of urban regeneration methods with resident participation that are adapted to regional
conditions. Recently, the contribution of universities to the social community has been
discussed as an enabler for successful regional development and regeneration [7–9]. Various
efforts have been made to implement urban regeneration in towns with university campuses
by encouraging communication between students and residents. These projects, however,
merely relied on a survey of the present condition, a survey of residents’ opinions, and idea
derivation at the conceptual level, without providing practical tools and methods [10–16].
As urban regeneration process is intertwined with various stakeholders, it is crucial to
identify the role of each party and develop effective tools and methods to collect, analyze,
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and process their opinions and suggestions. This study takes the case of the Student
Village Design Project led by Sejong University, in Seoul, which adopted practical methods
to actively integrate the participants’ responses for the success of the student-led urban
regeneration model.

The Student Village Design Project was undertaken from June 2020 to July 2022, and
thus had to respond to COVID-19. Social distancing was strengthened in Korea, and it
was difficult to have a meeting or work with people face-to-face. This provided a new
opportunity for online communication and led to a new method being tested. Using
online platforms, the facilitator promoted the project and explained the procedure. The
facilitators, students, and residents could monitor the progress of the project and share
content online at all times during the course of the project. The traditional method of
verifying the effectiveness of the project was also conducted in the form of a survey. Due to
the availability of online data, such as with this project, it becomes easier to understand
urban activity [17,18]. Equipped with the text-mining method, which analyzes a large
amount of unstructured textual data, this online-based multi-party project could effectively
derive the relationships [19].

Based on what the stakeholders mentioned online, this study aims to reveal the
participants’ perception of urban regeneration projects through text mining and keyword
network analysis. This study considers previous studies related to participants’ perceptions
of urban regeneration and text mining. This confirms the necessity and differentiation
of the research, and it lays the foundation for discussing future research results. On that
basis, the research methods were designed, and the collected data and current status were
organized. The keyword networks were analyzed step-by-step and the results interpreted.
Psychological characteristics, attitudes, and emotional expressions can be analyzed by
using the text-mining method [20]. Finally, the analysis results were discussed, compared
with the previous studies, and research conclusions drawn.

1.2. Precedent Research
1.2.1. Participants’ Perception of Urban Regeneration

The decision-making process for urban regeneration is extremely complicated since
it involves a wide variety of stakeholders, including the central government, local gov-
ernments, the private sector, and residents [21,22]. It is typical that conflicts arise among
stakeholders due to communication problems [23]. A number of studies have been con-
ducted on the perception of each participant of an urban regeneration project [24–30].
Wang et al. reviewed the research on urban regeneration published from 2010 to 2019,
focusing on policies, strategies, and management of stakeholders, but failed to address the
mechanisms of the stakeholder relationship [30]. Kim et al. emphasized the importance
of monitoring residents’ awareness of and satisfaction in urban regeneration projects, in
particular, their understanding of designated zoning and changes in the landscape of
neighborhood commercial districts [25]. According to Kang et al., residents consider it
significant to improve the physical environment, while facilitators consider it relatively
insignificant [24]. Lee argues that residents are sensitive to the negative side of unilateral
public communication, but, in most cases, the resident participation process tends to re-
main as a consultation rather than a communication [23]. Jin and Hwang investigated
the perception of institutions operating urban regeneration projects during the spread of
COVID-19 [26]. In spite of the difficulty of assembly due to COVID-19, they emphasized the
importance of creating a space for community interaction and the necessity of revitalizing
the local economy through local festivals. Woolrych and Sixsmith pointed out that resi-
dents’ long-term participation causes various types of issues [27]. They argued that many
opportunities for informal participation could mitigate these issues for the sustainability of
urban regeneration. While these studies provided useful insights on the viability of urban
regeneration projects, they mainly addressed the importance of residents’ participation
without proposing a possible involvement of other user groups, such as student tenants
living in the same area. Even in those rare cases where students were involved, their role
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was limited to the idea proposal at the initial stage. In this vein, this research made a
contribution to the existing literature by adding a perspective of the multi-dimensional
participatory method through the involvement of students in the target area.

1.2.2. Text Mining in the Urban Regeneration Field

Text mining is defined as a technique which is used to extract interesting information
or knowledge from text documents, which are usually in an unstructured form [31]. The
text-mining analysis is not just about keyword extraction. It means discovering hidden
patterns in the data and deriving information by analyzing the context among texts [32].
In this context, Matz and Netzer argue that the emotional factors and behaviors that help
explain the general tendency can be figured out through a text-mining analysis [20]. As
the natural language processing technology has improved quickly recently, research using
text mining has been conducted in the field of social contents, which is a central part
of social media data [33]. In addition, in the marketing field, consumer perceptions of
products and advertising [34,35], people’s response to policy decision-making [36], and
tourist behavior [37,38] have been analyzed using text mining.

Text mining is also used for research on cities to analyze geographical characteristics.
These studies have discussed potential solutions to resolve urban problems or analyze
patterns of urban activity [17,18]. It has been claimed that text mining is more efficient
than traditional data collection, such as surveys and censuses [33]. Among the empirical
research on urban regeneration, Jang and Jung analyzed the related research trends [39].
Ko set the management direction by analyzing the changes in issues for urban parks with
the proceedings of the council [40]. Park et al. analyzed the changes in placeness of urban
regeneration areas by each period [41]. Zhou et al. used the text-mining method to select the
target area for an urban regeneration [42]. Kim et al. proposed a system that recommends
various types of urban regeneration by analyzing the contents of news media related to
urban regeneration [43]. Most of the text-mining research related to urban regeneration has
analyzed the research trends, satisfaction in specific places, and participants’ perception.
The only study that dealt with stakeholders in urban regeneration projects is the Kang and
Chi [44], but it has limitations in grasping the residents’ opinions since it simply analyzed
the data in the task manuals for the project promotion. In general, in their efforts to focus
on changes, characteristics of places, and project typologies, the existing studies have not
properly addressed the role of the stakeholders who actually operate the project.

2. Materials and Methods
2.1. Research Methods

The temporal scope of this study is from 2020 to 2022, when the Student Village Design
Project was carried out. The spatial range is limited to the Student Village Design Project
area, which is a residential area behind Sejong University, in Seoul. Therefore, it does not
include other urban regeneration projects that are conducted under similar names.

In terms of methodologies, the research is conducted in four major stages. First, the
data suitable for the purpose of the research is collected. The data is collected by searching
online contents based on the keywords ‘student village design’ or ‘student village designer’.
Second, data processing and refinement are performed. The stakeholders are classified as
facilitators, students, and residents, and the data is categorized by each stakeholder. The
facilitators include the local government (public organizations), the support centers, and the
Student Village Design facilitators. The students denote those enrolled in Sejong University
who have participated in the Student Village Design Project. The residents include those
residing in the project site and merchants who operate retail businesses there. During
this second stage, unnecessary contents are deleted through data preprocessing. Third,
data analysis and data visualization are performed, where the frequency analysis and the
3-g analysis are performed, and then the network relationships are visualized. The 3-g
analyzes the frequency of three words appearing simultaneously and the centrality of each
word. Fourth, the differences in perceptions of projects by the participants are analyzed
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through a comprehensive analysis. In order to refine, analyze, and visualize the data,
program R, which is useful for big data network analysis, is used. Program R is a language
and platform that is often used to conduct statistical analyses and produce publishable
graphs [45]. Network analysis research based on program R is actively being conducted by
researchers and statisticians to create and share network analysis packages [46,47].

2.2. Data Collection

The collected data reflects the characteristics of each participant and is obtained from
the social network service (hereinafter referred to as ‘SNS’) used by the participants. A social
network service can be defined as an individual web page that collects useful information
and shares it with a number of people to form human relationships online [48]. The data
from the facilitators and the students could be accessed via Facebook, Instagram, and blogs.
The residents’ opinions could not be found from these SNS and blog searches. Instead,
they could only be found in the YouTube video comments that were requested during the
project activities. The contents that had been uploaded from 1 June 2020, when the Student
Village Design Project started, up to 28 October 2022 were searched and collected, as shown
in Table 1.

Table 1. Data collection status.

Category Number of Collected Data
The Participants

Facilitators Students Residents

Total 261 61 43 157
Facebook 9 8 1 -
Instagram 50 39 11 -

Blog 45 14 31 -
YouTube (comments) 157 - - 157

The total number of data points is 261, in which the YouTube comments occupied the
dominant 157, followed by Instagram (50), blogs (45), and Facebook (9). The number of
comments from 27 YouTube videos was aggregated. Sorting the data by participant group,
the residents’ comments were the most dominant, with 157, followed by the facilitators
(61), and the students (43). Each user group showed a tendency to use different platforms.
The facilitators mainly used Instagram, while the students used blogs a lot.

2.3. Text Mining

Data preprocessing is the process of deleting unnecessary content. To remove special
characters, program R is used, and the morpheme is extracted based on the ‘morpholog-
ical dictionary (NIADic)’ of the KoNLP Package [49]. The tidytext package is also used
for tokenization.

Frequency analysis extracts only nouns, using the tokenization package, and ana-
lyzes the simple appearance frequency to analyze frequently used words by each par-
ticipant. The YouTube comments, which are the residents’ opinions, can be analyzed
emotionally. Sentimental analysis is a polar analysis that distinguishes negatives and
positives in the text, which is one of the opinion-mining techniques. Sentimental analysis
matches and then judges the sensitivity of each individual word using the emotional word
dictionary package.

The 3-g analysis analyzes phrases of three words appearing simultaneously. It includes
nouns, verbs, adjectives, adverbs, and exclamations. An N-gram analysis is useful for
grasping the meaning of the context by removing unnecessary words. The research by
Ogada et al. claims that the 3-g is the most effective analysis for grasping context in an
N-gram-based text analysis [50]. Therefore, the 3-g analysis is used in this research.

Centrality and visualization analyses are performed based on the 3-g analysis results.
The centrality analysis by each word is a method of analysis of the role of keywords, while
measuring the connection degree of the keywords in the network. By using a visualization
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analysis, a group of words connected to words with high centrality can be identified. Since
this research is big data research, there is a limit to visualizing all the data. Therefore,
the visualization analysis is conducted by focusing on the data which have an average
appearance frequency of two or more. It is assumed that this is the result of analysis of
frequently repeated contexts.

2.4. The Student Village Design Project

The Student Village Design Project is a student-led urban regeneration project con-
ducted by Sejong University as a part of the Seoul Campus Town Project. Three projects
were conducted over three years: the first one from June to December 2020; the second
one from January to June 2021; and the third one from May to July 2022. The site for the
urban regeneration is the residential area on the north side of Sejong University, and the
coverage of the area is approximately 106,450 m2. According to the database of the Ministry
of Land, as of 2022, detached houses account for 65%, neighborhood commercial facilities
for 20%, apartment houses for 11%, and others for 4% of the building stock. Since 90%
of the buildings here are older than 20 years, and only 7% are under 10 years old, the
area can be considered as a deteriorated low-rise residential area. Moreover, what causes
more complexity in this area is the coexistence of activity areas for college students and
residential areas. The facilitators conducted a survey of residents on local problems in
the process of planning the Student Village Design Project. As a result, problems such
as dangers in dark places, the inconvenience of illegal parking, the illegal dumping of
garbage, and the noise problem were revealed. Therefore, the content of this project was
to find realistic ways for students to reduce the level of residents’ inconvenience while
implementing a regeneration project based on public participation. The total number of
participating college students was 66, including 36 in the first round, 24 in the second, and
6 in the third. The first and second rounds were carried out to derive the problems and
action plans at various places, and it was conducted by several teams made up of students.
The third round was carried out at specific locations (the rest area and the retaining wall
area), and thus required only two student teams.

3. Results
3.1. Important Keyword

Table 2 shows the results of the frequency analysis of the participants. The number
of whole words is 10,344 and the number of words appearing is 1697. Looking at the
number of words by participant, the number of words mentioned by the students is the
highest, at 5674, followed by the facilitators (553), and the residents (50). Among the top
20 words, ‘student’ is the most mentioned word, followed by ‘village’, ‘designer’, ‘Sejong’,
‘design’, ‘participation’, ‘resident’, ‘university’, ‘proceeding’, and ‘activities’. These are the
words related to people, institutions, and activities participating in the urban regeneration.
By participant, the most commonly mentioned words are ‘designer’, ‘Sejong’, ‘resident’,
and ‘student’.

On the other hand, the difference is the blue cells shown in Table 2. The facilitators
mainly use words such as ‘participation’, ‘recruitment’, ‘program’, ‘interest’, ‘survey’,
and ‘event’, while the students and residents do not use them as much. The facilitators
seem to consider the participation and the process of the project operation important.
Students usually use words such as ‘we’, ‘workshop’, ‘time’, ‘idea’, and ‘garbage’, while
the facilitators and residents do not use them as much. These words focus on solving
problems (waste) together through workshops. The residents use the words ‘rest area’,
‘improvement’, ‘appearance’, ‘support’, ‘video’, ‘effort’, ‘opinion’, ‘auxiliary entrance’,
‘space’, ‘people’, and ‘expectation’ more than the other participants. These words show the
support or expectation for improvement and address the places where the problems occur
(the rest area, the auxiliary entrance, and spaces).
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Table 2. Frequency of words (nouns) mentioned by each participant.

Category Total Facilitators Students Residents

words
Total 10,344 3414 5674 1256

(Appearing) (1697) (553) (1228) (450)

The
top 20

No. Word Frequency Word Frequency Word Frequency Word Frequency
1 Student 289 Student 135 Student 127 Problem 48
2 Village 232 Participation 124 Village 123 Rest area 43
3 Designer 211 Sejong 116 Designer 101 Improvement 29
4 Sejong 204 Village 98 Design 95 Resident 29
5 Design 193 Design 94 We 90 Student 27
6 Participation 167 University 90 Resident 86 Appearance 23
7 Resident 158 Designer 89 Progress 85 Designer 21
8 University 154 Survey 68 Workshop 84 Sejong 19
9 Progress 145 Activity 67 Region 78 Support 19
10 Activity 122 Campus 63 Time 73 Thinking 18
11 Region 121 Town 63 Sejong 69 Survey 18
12 Campus 109 Progress 57 University 62 Video 17
13 Town 106 Project 52 Idea 53 Effort 16
14 Problem 99 Recruitment 43 Thinking 50 Opinion 15

15 Project 96 Resident 43 Campus 46 Auxiliary
entrance 14

16 Workshop 96 Program 41 Activity 46 Space 13
17 We 95 Region 40 Problem 44 People 13
18 Survey 90 Interest 35 Project 43 Thanks 12
19 Time 86 Investigation 32 Town 43 Expectation 12
20 Idea 76 Event 30 Garbage 42 Small 12

Note:
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expected meanings (‘expecting’, ‘improving’, ‘great’, ‘mendable’, and ‘progressive’), and
cheering meanings (‘supportive’, ‘nice’, ‘passionate’, ‘proud’, and ‘commendable’).

Among the negative words, ‘problematic’ appears the most, followed by ‘tough’,
‘uncomfortable’, ‘bad’, and ‘sorry’. The words relating to dissatisfaction include ‘uncom-
fortable’, ‘hard’, ‘neglecting’, ‘severe’, and ‘unpleasant’. Also, unexpected emotions, such
as ‘bad’, ‘excessive’, ‘difficult’, and ‘insignificant’, appear.
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Table 3. Positive and negative emotional analysis of residents.

Positive Emotion Words Negative Emotion Words

No. Word Frequency No. Word Frequency

1 Good 59 1 Problematic 45
2 Expecting 38 2 Tough 19
3 Improving 29 3 Uncomfortable 5
4 Supportive 22 4 Bad 4
5 Great 19 5 Sorry 4
6 Thankful 15 6 Hard 3
7 Mendable 13 7 Neglecting 3
8 Nice 11 8 Scary 2
9 Passionate 10 9 Severe 2
10 Meaningful 6 10 Interrupting 2
11 Impressive 5 11 Afraid 2
12 Pretty 5 12 Dark 2
13 Comfortable 4 13 Illegal 1
14 Fun 4 14 Excessive 1
15 Beautiful 4 15 Unpleasant 1
16 Grateful 4 16 Difficult 1
17 Proud 3 17 Dangerous 1
18 Clean 3 18 Insignificant 1
19 Interesting 2 Sum 98
20 Pleasant 2
21 Safe 2
22 Progressive 2
23 Satisfied 2
24 Happy 1
25 Enjoyable 1
26 Lively 1
27 Voluntary 1
28 Valuable 1
29 Bright 1
30 Smiling 1
31 Skillful 1
32 Commendable 1
33 Graven 1
34 Honest 1

Sum 215

The results of the frequency analysis show the keywords of the commonalities and dif-
ferences which participants perceive in urban regeneration projects. Everyone is interested
in the institution that runs the project in common, so it can be seen that the role of the par-
ticipants is more important. Looking at the role of analyzing the difference in perception by
each participant, the role of the facilitators is to create relationships between people in the
process of promoting the project. The students have a role in driving step-by-step activities,
and the residents have a role in determining the environmental problems or improvements.
The results of the residents’ estimation analysis show that residents have distrust of or
conflict with urban regeneration projects; however, with the students, there is the potential
to increase the positive emotions of the residents. Meanwhile, the negative emotions of the
residents are due to dissatisfaction with the residential environment problem; therefore,
they can be converted to positive emotions after improvement.

3.2. Characteristics of Projects Recognized by Participants

To understand which phrases participants used the most, the frequency of phrases
of 3-g appearing simultaneously was analyzed. The following Tables 4–7 arrange the top
10 phrases in the order of frequency, and they show all the phrases of the same frequency
corresponding to the top 10. Table 4 shows the result of analyzing the frequency of phrases
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of three words appearing simultaneously among all the data. The words of the highest
frequency are ‘student’, ‘village’, and ‘designer’, who leads the project and the students
mention a lot. Next, ‘the campus town of Sejong University’ means the project site, and ‘the
recruitment of village designers’ seems to have a lot of content related to the recruitment
of the students who lead the project. From the 3rd to the 6th, the phrases pertaining to
‘small design’, ‘student design’, and ‘village design’ appear frequently, which can replace
‘student village designer’ or ‘student village design’. From the 8th, the phrases such as ‘a
lot of interest in participation’, ‘discovering local agendas’, and ‘nth designer workshop
(program)’ appear. It is important for people to induce public participation and interest,
show the process of discovering local agendas, and inform about the contents of the
workshop (program).

Table 4. Phrases of 3-g appearing simultaneously (total).

Ranking Word 1 Word 2 Word 3 Frequency

1 Student Village Designer 174
2 Sejong University Campus Town 58
3 Village Designer Recruitment 25
4 Campus Town Student 20
5 Small Design Project 17

6
Town Student Village 15

Student Village Design 15

8
Many Interest Participation 14

Region Agenda Discovery 14

10

Interest Participation Request 13
Designer nth Workshop 13
Village Designer nth 13
Small Design Program 13

Table 5. Phrases of 3-g frequently used by facilitators.

Ranking Word 1 Word 2 Word 3 Frequency
1 Student Village Designer 82
2 Sejong University Campus Town 41
3 Village Designer Recruitment 24
4 Campus Town Student 18

5

Interest Participation Request 13
Many Interest Participation 13
Small Design Program 13
Town Student Village 13

9
Community engagement Small Design 11

Student Village Design 11

Student Community
engagement Small 11

Note:
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usually use words such as ‘we’, ‘workshop’, ‘time’, ‘idea’, and ‘garbage’, while the facili-
tators and residents do not use them as much. These words focus on solving problems 
(waste) together through workshops. The residents use the words ‘rest area’, ‘improve-
ment’, ‘appearance’, ‘support’, ‘video’, ‘effort’, ‘opinion’, ‘auxiliary entrance’, ‘space’, 
‘people’, and ‘expectation’ more than the other participants. These words show the sup-
port or expectation for improvement and address the places where the problems occur 
(the rest area, the auxiliary entrance, and spaces). 

Table 2. Frequency of words (nouns) mentioned by each participant. 

Category Total Facilitators Students Residents 

words 
Total  10,344 3414 5674 1256 

(Appearing) (1697) (553) (1228) (450) 

The top 
20 

No. Word 
Fre-

quency Word 
Fre-

quency Word 
Fre-

quency Word 
Fre-

quency 
1 Student 289 Student 135 Student 127 Problem 48 

2 Village 232 Participa-
tion 

124 Village 123 Rest area 43 

3 Designer 211 Sejong 116 Designer 101 Improvement 29 
4 Sejong 204 Village 98 Design 95 Resident 29 
5 Design 193 Design 94 We 90 Student 27 
6 Participation 167 University 90 Resident 86 Appearance 23 
7 Resident 158 Designer 89 Progress 85 Designer 21 
8 University 154 Survey 68 Workshop 84 Sejong 19 
9 Progress 145 Activity 67 Region 78 Support 19 

10 Activity 122 Campus 63 Time 73 Thinking 18 
11 Region 121 Town 63 Sejong 69 Survey 18 
12 Campus 109 Progress 57 University 62 Video 17 
13 Town 106 Project 52 Idea 53 Effort 16 
14 Problem 99 Recruitment 43 Thinking 50 Opinion 15 
15 Project 96 Resident 43 Campus 46 Auxiliary entrance 14 
16 Workshop 96 Program 41 Activity 46 Space 13 
17 We 95 Region 40 Problem 44 People 13 
18 Survey 90 Interest 35 Project 43 Thanks 12 

19 Time 86 
Investiga-

tion 32 Town 43 Expectation 12 

20 Idea 76 Event 30 Garbage 42 Small 12 
 

Note: █ words mentioned by all participants, █ words mentioned by two participants, █ words 
mentioned by one participant. 

Due to the nature of SNS, the facilitators focus on project promotion and information 
delivery, and the students focus on recording the activity process. On the other hand, res-
idents express their emotions frankly, because they focus on commenting. Therefore, with 
the residents’ comments, the opinion analysis was conducted, and the residents’ thoughts 
on the Student Village Design Project were analyzed. As shown in Table 3, the total num-
ber of words related to emotions are 313, with 125 positive and 98 negative words. Com-
paring the number of positive and negative words, the residents generally express posi-
tive feelings about the project. Looking at the positive words, ‘good’ appears the most, 
followed by ‘expecting’, ‘improving’, ‘supportive’, and ‘great’. The characteristics of pos-
itive words, in addition to their own satisfaction, have many expressions, such as expected 

phrases of 3-g mentioned by two participants,
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(the rest area, the auxiliary entrance, and spaces). 
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Note: █ words mentioned by all participants, █ words mentioned by two participants, █ words 
mentioned by one participant. 

Due to the nature of SNS, the facilitators focus on project promotion and information 
delivery, and the students focus on recording the activity process. On the other hand, res-
idents express their emotions frankly, because they focus on commenting. Therefore, with 
the residents’ comments, the opinion analysis was conducted, and the residents’ thoughts 
on the Student Village Design Project were analyzed. As shown in Table 3, the total num-
ber of words related to emotions are 313, with 125 positive and 98 negative words. Com-
paring the number of positive and negative words, the residents generally express posi-
tive feelings about the project. Looking at the positive words, ‘good’ appears the most, 
followed by ‘expecting’, ‘improving’, ‘supportive’, and ‘great’. The characteristics of pos-
itive words, in addition to their own satisfaction, have many expressions, such as expected 

phrases of 3-g mentioned by one participant.
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Table 6. Phrases of 3-g frequently used by students.

Ranking Word 1 Word 2 Word 3 Frequency
1 Student Village Designer 92
2 Sejong University Campus Town 17

3
Designer nth Workshop 13
Village Designer nth 13

5 Small Design Project 12

6
Design Student Village 11
Small Design Student 11

8 Village Designer Workshop 10

9
Region Agenda Discovery 7
Village Designer Sejong University 7

Designer Sejong University Campus 7
Note:
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port or expectation for improvement and address the places where the problems occur 
(the rest area, the auxiliary entrance, and spaces). 
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delivery, and the students focus on recording the activity process. On the other hand, res-
idents express their emotions frankly, because they focus on commenting. Therefore, with 
the residents’ comments, the opinion analysis was conducted, and the residents’ thoughts 
on the Student Village Design Project were analyzed. As shown in Table 3, the total num-
ber of words related to emotions are 313, with 125 positive and 98 negative words. Com-
paring the number of positive and negative words, the residents generally express posi-
tive feelings about the project. Looking at the positive words, ‘good’ appears the most, 
followed by ‘expecting’, ‘improving’, ‘supportive’, and ‘great’. The characteristics of pos-
itive words, in addition to their own satisfaction, have many expressions, such as expected 
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Due to the nature of SNS, the facilitators focus on project promotion and information 
delivery, and the students focus on recording the activity process. On the other hand, res-
idents express their emotions frankly, because they focus on commenting. Therefore, with 
the residents’ comments, the opinion analysis was conducted, and the residents’ thoughts 
on the Student Village Design Project were analyzed. As shown in Table 3, the total num-
ber of words related to emotions are 313, with 125 positive and 98 negative words. Com-
paring the number of positive and negative words, the residents generally express posi-
tive feelings about the project. Looking at the positive words, ‘good’ appears the most, 
followed by ‘expecting’, ‘improving’, ‘supportive’, and ‘great’. The characteristics of pos-
itive words, in addition to their own satisfaction, have many expressions, such as expected 

phrases of 3-g mentioned by one participant.

Table 7. Phrases of 3-g frequently used by residents.

Ranking Word 1 Word 2 Word 3 Frequency

1
Brilliant Activity Support 7

Sejong University Campus Center 7
Student Brilliant Activity 7

4 Auxiliary entrance Pass Scare 3

5

Space Food Garbage 2
Traffic island Problem Treat 2
Traffic island Around Garbage 2

Effort Appearance Nice 2
Many Interest Comment 2

Auxiliary entrance Pass Improvement 2
Many People Utilize 2

Survey Through Problem 2
For Effort Appearance 2

Resident Opinion Listen 2
Pass Improvement Necessary 2

Fence Rest area Don’t know 2
Note:
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usually use words such as ‘we’, ‘workshop’, ‘time’, ‘idea’, and ‘garbage’, while the facili-
tators and residents do not use them as much. These words focus on solving problems 
(waste) together through workshops. The residents use the words ‘rest area’, ‘improve-
ment’, ‘appearance’, ‘support’, ‘video’, ‘effort’, ‘opinion’, ‘auxiliary entrance’, ‘space’, 
‘people’, and ‘expectation’ more than the other participants. These words show the sup-
port or expectation for improvement and address the places where the problems occur 
(the rest area, the auxiliary entrance, and spaces). 

Table 2. Frequency of words (nouns) mentioned by each participant. 

Category Total Facilitators Students Residents 
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Total  10,344 3414 5674 1256 

(Appearing) (1697) (553) (1228) (450) 

The top 
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Note: █ words mentioned by all participants, █ words mentioned by two participants, █ words 
mentioned by one participant. 

Due to the nature of SNS, the facilitators focus on project promotion and information 
delivery, and the students focus on recording the activity process. On the other hand, res-
idents express their emotions frankly, because they focus on commenting. Therefore, with 
the residents’ comments, the opinion analysis was conducted, and the residents’ thoughts 
on the Student Village Design Project were analyzed. As shown in Table 3, the total num-
ber of words related to emotions are 313, with 125 positive and 98 negative words. Com-
paring the number of positive and negative words, the residents generally express posi-
tive feelings about the project. Looking at the positive words, ‘good’ appears the most, 
followed by ‘expecting’, ‘improving’, ‘supportive’, and ‘great’. The characteristics of pos-
itive words, in addition to their own satisfaction, have many expressions, such as expected 

phrases of 3-g mentioned by two participants,
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Note: █ words mentioned by all participants, █ words mentioned by two participants, █ words 
mentioned by one participant. 

Due to the nature of SNS, the facilitators focus on project promotion and information 
delivery, and the students focus on recording the activity process. On the other hand, res-
idents express their emotions frankly, because they focus on commenting. Therefore, with 
the residents’ comments, the opinion analysis was conducted, and the residents’ thoughts 
on the Student Village Design Project were analyzed. As shown in Table 3, the total num-
ber of words related to emotions are 313, with 125 positive and 98 negative words. Com-
paring the number of positive and negative words, the residents generally express posi-
tive feelings about the project. Looking at the positive words, ‘good’ appears the most, 
followed by ‘expecting’, ‘improving’, ‘supportive’, and ‘great’. The characteristics of pos-
itive words, in addition to their own satisfaction, have many expressions, such as expected 

phrases of 3-g mentioned by one participant.

Tables 5–7 show the frequency of phrases of 3-g appearing simultaneously by par-
ticipant. The following differences are shown for each participant, except for the similar
meaning to ‘the Student Village Designer’ and ‘the Student Village Design’. As shown in
Table 5, the fifth place for the facilitators was the request for ‘interest’ and ‘participation’,
and the ninth place was ‘the resident participation type’. In Table 6, the third place for the
students was related to ‘the nth workshop’ and qualification of ‘the nth Student Village
Designer’. Since the Student Village Design Project has been conducted three times, stu-
dents recognized the roles of designers and carried out their roles. As ‘the discovering
local agendas’ ranked in ninth place, the students seemed to value it. As shown in Table 7,
the residents take on a different complexion from the other participants. The first place is
‘expecting remarkable activities’, which has the meaning of supporting the thriving project,
and the ‘campus town support center of Sejong University’ means the organization that
supports this project.

By analyzing the frequency of phrases of 3-g appearing simultaneously, the centrality
value was compared to figure out what the participants focused on (Table 8). As a result,
the words having the highest centrality are ‘to be’, followed by ‘many’, ‘design’, ‘designer’,
‘we’, ‘student’, region’, and ‘similar’. The words ‘to be’ are the central words (centrality
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162) in what students mention, and the word ‘many’ is the same as that (centrality 52)
for residents.

Table 8. The 3-g of centrality by the participant.

Category Total Facilitators Students Residents
The number

of words 2477 712 1797 609

The
top 20

No. Word Centrality Word Centrality Word Centrality Word Centrality
1 To be 207 Student 71 We 175 Good 78
2 Many 188 Designer 68 To be 162 Rest area 71
3 Design 186 Design 66 Workshop 145 Similar 55

4 Designer 182 Sejong
University 65 Region 132 Many 52

5 We 181 Progress 51 Time 129 Problem 42
6 Student 165 Survey 49 Design 124 Treat 34
7 Region 164 Participation 48 Designer 121 Improvement 33
8 Similar 164 Town 46 Treat 112 Appearance 32
9 Workshop 160 Many 43 Similar 108 Thinking 27
10 Treat 157 Village 42 Resident 108 Video 27
11 Time 146 Activity 37 Make 104 Survey 26
12 Good 143 Region 36 Idea 98 To be 26

13
Sejong
Univer-

sity
143 Investigation 33 Student 96 Opinion 26

14 Resident 139 Project 32 Many 96 Space 25
15 Progress 137 Event 31 For 91 Know 20
16 Activity 127 Campus 30 Progress 89 Don’t know 19
17 Idea 126 Recruitment 30 Village 86 Resident 19

18 Make 126 Program 29
Sejong
Univer-

sity
81 For 17

19 For 123 People 29 Garbage 79 Through 17
20 Village 120 Idea 26 Activity 79 Garbage 16

Note:
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usually use words such as ‘we’, ‘workshop’, ‘time’, ‘idea’, and ‘garbage’, while the facili-
tators and residents do not use them as much. These words focus on solving problems 
(waste) together through workshops. The residents use the words ‘rest area’, ‘improve-
ment’, ‘appearance’, ‘support’, ‘video’, ‘effort’, ‘opinion’, ‘auxiliary entrance’, ‘space’, 
‘people’, and ‘expectation’ more than the other participants. These words show the sup-
port or expectation for improvement and address the places where the problems occur 
(the rest area, the auxiliary entrance, and spaces). 
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Due to the nature of SNS, the facilitators focus on project promotion and information 
delivery, and the students focus on recording the activity process. On the other hand, res-
idents express their emotions frankly, because they focus on commenting. Therefore, with 
the residents’ comments, the opinion analysis was conducted, and the residents’ thoughts 
on the Student Village Design Project were analyzed. As shown in Table 3, the total num-
ber of words related to emotions are 313, with 125 positive and 98 negative words. Com-
paring the number of positive and negative words, the residents generally express posi-
tive feelings about the project. Looking at the positive words, ‘good’ appears the most, 
followed by ‘expecting’, ‘improving’, ‘supportive’, and ‘great’. The characteristics of pos-
itive words, in addition to their own satisfaction, have many expressions, such as expected 
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ber of words related to emotions are 313, with 125 positive and 98 negative words. Com-
paring the number of positive and negative words, the residents generally express posi-
tive feelings about the project. Looking at the positive words, ‘good’ appears the most, 
followed by ‘expecting’, ‘improving’, ‘supportive’, and ‘great’. The characteristics of pos-
itive words, in addition to their own satisfaction, have many expressions, such as expected 

words mentioned by
one participant.

Looking at the differences among the participants, the facilitators mentioned the words
related to people, such as ‘participation’, ‘town’, ‘region’, ‘investigation’, ‘project’, ‘event’,
‘campus’, ‘recruitment’, and ‘program’, etc. The students mainly mentioned the words ‘we’,
‘workshop’, ‘time’, ‘treat’, and ‘make.’ The residents mainly mentioned the words ‘great’,
‘rest area’, ‘problem’, ‘improvement’, ‘appearance’, ‘thinking’, and ‘video’. They use the
verbs with opinions such as ‘nice’, ‘know’, ‘don’t know’, ‘for’, and ‘through’.

From the above, the facilitators focus on the contents to encourage recruitment and
participation, investigate, and inform events. The students focus on the contents of the
workshop process, and the work they create. The residents mention different contents from
the facilitators and students. They mention the places where the residential environment
needs to be improved, and the places to improve in the future.

The results of the 3-g analysis explain words describing urban regeneration projects by
each participant, which shows that urban regeneration projects are viewed from different
perspectives. The facilitators focus on the residents’ participation; the students focus on
the student-led discovering agenda; and the residents focus on the environmental changes.
In other words, from the participant’s point of view, it can be seen that the facilitators pay
attention to the participants; the students pay attention to the process; and the residents
pay attention to the problems and results.
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3.3. Semantic Network Analysis

To analyze the relationships between the words and the grouping of the main contents,
a network analysis was conducted. However, there is a limit to identifying networks
and groups, due to the large number of words. Thus, the data which have an average
appearance frequency of two or more were extracted, and the analysis was conducted
focusing on the repeated contents. As shown in Table 9, the total number of words (node)
shown in the network analysis is 393, and the facilitators have the largest number with 256,
followed by the students with 146, and the residents with 25.

Table 9. Overview of network graph analysis of words appearing more than twice (3-g).

Category Total Facilitators Students Residents

Node 393 256 146 25
Edge 729 477 214 16

An undirected multi-graph 23 3 21 10
The number of nodes of main graph 341 252 96 0

Unlike the data, which were analyzed (Table 9) considering all the appearances, the
number of words used by the students is lower than that of the facilitators. This shows that
the facilitators use more repeated phrases. The total number in an undirected multi-graph
is 23, with 21 in the students, 10 in the residents, and 3 in the facilitators. From this, it seems
that the students talk about various stories, while the facilitators talk about a common
story. In addition, looking at the size of the main graph by participant, the facilitators have
252 connected nodes, and the students have 96 connected nodes. As for the residents, two
or three words are connected only by lines, so the main graph does not appear.

Figure 1a is the visualization effect of the network analysis for the whole content. The
centrality of the words ‘design’, ‘designer’, ‘campus’, ‘town’, ‘student’, and ‘university’
is significant. Looking at the connected words by groups, the contents include holding
awards and events, discovering local agendas, problem-solving processes, surveys, and the
participation of residents. The facilitators inform the operation process of the project, and
the students’ activities appear in a specific group; however, the activities of the residents
do not appear.

Figure 1b shows the connections of the words mentioned by the facilitators. In
the facilitator’s network graph analysis, the additional words with high centrality are
‘participation’, ‘preparation’, ‘recruitment’, and ‘activity’. Looking at the connected words
by groups, the contents are related to the recruitment of Student Village Designers, the
workshop process, preparation for awards and events, surveys, submission of the results,
announcements, and the places where residential environmental problems arise.

Figure 1c shows the connections of the words mentioned by the students. In addition to
‘design’ and ‘designer’, ‘village’ and ‘student’ are the words of high centrality in the analysis
of the students’ graph. The next highest words, ‘region’, ‘treat’, and ‘Sejong University’,
serve as hubs. Looking at each group, the contents are related to the discovering of
agendas through interviews of residents, problem-solving methods, and the place where
the school boundary problems arise. In addition to these, the contents include local issues,
communication, and cultural streets.

Figure 1d shows the connections of the words mentioned by the residents. The main
graph does not exist; it is a linear graph with 10 segments. Utilizing teams, surveys, resi-
dents’ opinions, efforts and improvements, and the places where residential environmental
problems arise are mentioned.

Through the results of the semantic network analysis, it can be identified that the
keywords and topics about urban regeneration projects that each participant emphasizes
are different. The facilitators cover topics such as project planning and performance, events,
and surveys. The students cover the workshop process as a topic. The residents don’t seem
to have a leitmotif, since regional issues and opinions appear in various words. When



Buildings 2023, 13, 516 12 of 16

the participants describe urban regeneration projects, the facilitators focus on the project
process, and the students focus on participation in the problem-solving process.
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4. Discussion

This study identified the participants’ perceptions of the urban regeneration project
through a text-mining analysis of online communication content. The participants were
classified into facilitators, students, and residents for analysis. As a result, the partici-
pants were commonly aware of the operating organization, purpose, and name related
to Student Village Design. On the one hand, the participants differed in interests, such as
the project process, program contents, participation methods, and physical environment.
The facilitators focused on planning the event and promoting participation in the project.
The students gave meaning to the activities in which they participated in the workshop
program. The residents paid more interest in places to improve the residential environment,
and positive emotions appeared in the activities of the students. They understood the urban
regeneration project quite differently from the facilitators and students. Based on these
findings, the participants’ perceptions and roles can be compared with previous studies
and discussed in the following four aspects.

First, since the stakeholders have different perspectives on decision-making, it is
necessary to set up a role considering the characteristics of each participant. By analyzing
the contents mentioned by each participant, this study confirmed that the role of the project
they perceive is different. It shows similar results to the study of Lee [23], which argued
that the level of communication between stakeholders was different. Liu et al. asserted that
it is difficult to measure participation performance, because urban regeneration projects
involve many stakeholders [22]. In this respect, this study can present role criteria for
judging stakeholder engagement performance.

Second, in the participant role, the facilitators should focus on supporting and manag-
ing, rather than determining an agenda or solution for the project. As this study shows, the
words the facilitators used were mainly related to encouraging participation and holding
events. In the frequency analysis results, the words associated with the residents’ involve-
ment appeared. In the results of the 3-g analysis, phrases related to human relationship
formation were used, and the results of the semantic network analysis dealt with topics
such as planning, events, and surveys. As in the study by Kang et al. [24], this study also
confirms that facilitators need to consider the improvement of the physical environment as
necessary compared to the residents. In the study of Jin and Hwang [26], facilitators pay
attention to community revitalization or festivals, and are not the actual decision-maker
of urban regeneration projects. Therefore, the facilitator is responsible for the projects, the
regions, and the support activities for the residents. Therefore, the facilitator is responsible
for the projects, the regions, and the support activities for the residents.

Third, the critical role of students is to become a hub of communication with the
residents and lead them from discovering agendas to creating and implementing ideas.
From the frequency analysis result of this study, it was important for the students to be the
nth Student Village Designer. They mainly mentioned that they led the program together.
In particular, as a result of the 3-g analysis, it was found that the convergence of local
agendas is essential. The related previous studies found a similar result as this study,
wherein students conducted the survey to collect residents’ opinions when they had to
participate in urban regeneration projects [10,15,16,51]. The process of communication
with residents in urban regeneration projects always reveals conflicts [23]. However, in
this study, positive emotions rather than conflict appeared in the process of being with
the students.

Fourth, as residents are interested in places to improve the residential environment, it
is appropriate to participate in deciding when to discover local agendas and how to solve
them. The words and phrases frequently mentioned by the residents in this study were
places that needed environmental improvement. This was similar to the study by Kang
et al. [24] in that the residents valued the progress in the physical environment. Although
several studies have claimed that long-term and deep participation caused side effects,
no studies have suggested the appropriate degree of participation of residents [5,6,27]. In
this regard, the results of this study showed that students were sensitive to conducting
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opinion surveys. Significantly, they used positive words about the project, as shown in the
sentiment analysis. Therefore, there are two processes where the participation of residents
is effective. One is when the problematic site is selected, to discover the local agendas, and
the other is determining the implementation project for problem-solving.

5. Conclusions

This study is significant in the following respects. First, in terms of contents, this
is the first study to present the role of each participant by analyzing the perception of
stakeholders in urban regeneration projects involving students and residents. In terms of
methodology, it shows the effectiveness and possibility of applying the text-mining analysis
methodology, using the contents of online project activities, in urban regeneration research.

However, this study has two research limitations, which present future research
directions. First, the demographic characteristics of the authors who composed the text
converted to the data, the radical limit of text mining, cannot be considered. In the case of
SNS, since researchers can additionally grasp the data-sharing location and the personal
disposition, specific research results can be derived with individual characteristics in future
research. Second, the data quantity and the number of appearing words were not in
proportion, as the data were collected from different online platforms such as SNS and
blogs. For example, though both blogs and comments on YouTube consist of one piece
of data, the blogs comprise a relatively large number of words, whereas comments on
YouTube include very few words. Since this study used a short-term project as a case study,
using various platforms for statistically significant data analysis was inevitable. In the
future, supposing that similar projects are carried out, further research that can control
these data characteristics is needed to generalize the research results.
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