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Abstract:

The Liaocheng section of the Grand Canal is rich in intangible cultural heritage (ICH),
but many local young people do not know about them. The main reason for this problem
is that the way of displaying and disseminating Canal ICH is too traditional, lacks a sense
of the times and participatory, and cannot satisfy the needs and aesthetics of young
people. With the development of digital technology, serious games bring new
opportunities to spread and learn ICH. However, ICH serious games in the current
Chinese market face the problems of lack of user engagement and low user satisfaction.
It becomes especially important to analyze user needs before game design and
development. The purpose of this study is to collect users' requirements for the design of
Liaocheng Canal's ICH Serious Game in order to determine the design strategy of this
game. The study adopted a quantitative approach, using online questionnaires to survey
users' design preferences for the game in four aspects: learning, storytelling, gameplay,
and user experience. The results of this study show the prioritization of users' needs for
each layer and element of the game, providing targeted insights for future development,
as well as clarifying core needs and providing new design ideas and references for other

ICH serious game developers.

1. Introduction

As a World Heritage site, China's Grand Canal holds
a wealth of intangible cultural heritage. Its protection
and promotion of public awareness about its
relevance to the contemporary era are crucial for
cultural inheritance and innovative development[1].
Liaocheng section, located in the middle of the Jing-
Hang Grand Canal, is an important part of the Grand
Canal of China. In the World Heritage List,
Liaocheng, as an important city through which the
Shandong Canal flows, has three sections of river,
ranking first among the cities along the canal in
Shandong province. As the ancient capital of the
canal, Liaocheng has a large number of intangible
cultural heritage[2]. Among them, the national
intangible cultural heritage representative projects
are Dongchang New Year wood-block paintings,
Dongchang calabash carving, Liaocheng acrobatics,
Langzhuang dough sculpture, Shanshan Guild
Temple fair, etc., all of which are important parts of
the Grand Canal ICH, and the construction of the

Grand Canal Cultural Belt, the protection and
research of these aspects is essential[3]. At present,
residents along the Canal of Liaocheng lack of
understanding of canal culture, especially young
people, do not know the customs, stories and
traditional crafts of the Liaocheng's canal culture[4].
In addition, some culture and heritage in Liaocheng
are gradually disappearing due to the lack of
inheritance of young people in the area[5]. The main
reason for this problem is that the way of displaying
and disseminating Canal ICH is too traditional and
outdated in the current digitalized context, lacks a
sense of the times and participatory, and is difficult
to satisfy the needs and aesthetics of the young
people, making it difficult to attract their attention
and interest[6].

According to China QuestMobile 2024 Mobile
Game Industry and Key Population Insight Report
[7], in February 2024, the scale of China's university
student population using mobile game apps reached
19.52 million, and playing digital games became one
of the main extracurricular activities for university
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students. In addition to being a form of recreation,
digital games can also be used for learning, making
the learning process more engaging [8]. With the
development of digital games, serious games have
emerged. serious games are digital games created
not only for the purpose of pure entertainment, but
with the intention of serious use as in training,
education, tourism or cultural heritage [9]. Relevant
research shows that serious games can not only be
used for cultural education, but also support the
preservation, reproduction and experience of
cultural heritage, thereby promoting cultural
awareness [10]. Serious games have emerged as one
of the most promising ways to support the
preservation and inheritance of ICH [11]. Serious
games present educational content in a fun and
interactive way, bringing intangible cultural heritage
closer to younger user groups [12]. Valentin Riemer
et al. [13] noted that students generally have positive
attitudes toward using serious games for learning.
Serious games can effectively stimulate university
students' interest in learning [14]. Therefore,
showing and spreading the intangible cultural
heritage of Liaocheng Canal to university students
through serious games can attract their interest in
learning canal culture and enhance their
understanding of canal culture. However, so far,
there has been little research done on the application
of serious games to present & disseminate
Liaocheng Canal ICH. Therefore, how to use serious
games to effectively display and preserve the
information of Liaocheng Canal ICH, and provide
young people with more interesting, effective and
useful cultural experience through games, so as to
promote the inheritance and development of
Liaocheng Canal ICH has become particularly
important.

In China, serious games are also known as functional
games. The 2022 China Functional Game Industry
Report [15] released by the Social Value Research
Center of the China Game Industry Research
Institute shows that by 2022, China's functional
game users will be about 55 million, and the layout
of functional games in many fields has formed an
initial scale, in which the functional games themed
on traditional culture, education and popularization
of science, medical and health care, etc. have
developed at a remarkable speed. However,
compared with the scale of 664 million game users
nationwide, the current user share of functional
games in China is low, lacking long-term user
stickiness, and the number of functional game
products that have gained a good reputation among
users is very limited [16]. It indicates that users are
less satisfied with the current functional games in the
Chinese market, and a survey is needed to
understand the needs of users and to obtain reference
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data for design guidance, so as to improve user
satisfaction [17]. As the market for serious games
continues to expand, the target users of serious
games have become segmented and refined.
Identifying the target users, fully understanding and
satisfying their needs is the key to serious game
design.  Understanding  the  characteristics,
preferences and behaviors of the target group helps
to choose the right game type and the way of
presenting the game content, to develop games that
are more in line with the target group, and to improve
the satisfaction and effectiveness of the game [18].
Using a quantitative research method, this study
investigated the needs of university students for
designing Liaocheng Canal's ICH Serious Game.
Through this study, we will understand the attitude
of college students towards the current ICH serious
games, obtain their specific needs for this game
design in terms of learning, story, gameplay and user
experience, and finally determine the user's design
preference for this game. These results will be
interpreted and applied to develop a serious game for
Liaocheng Canal ICH.

2. Material and Methods

This study is a quantitative data collection method to
prioritize user requirements during the pre-
development phase of the game. The method proved
to be feasible and effective, and the data provided
further insight in requirement prioritization than a
qualitative approach could provide [19-21]. It is
possible to accurately determine user needs and their
importance rankings for Liaocheng Canal’s ICH
Serious Game. This survey received ethical approval
from the Human Ethics Committee of Universiti
Sains Malaysia with the approval number
USM/JEPeM/PP/24050395, The survey was
conducted from January 2024 to March 2024 at 2
universities in Liaocheng City, Shandong Province,
China.

2.1 Recruitment and Procedure

We limited participants to first - to fourth-year
university students with experience playing digital
games. The anonymous online survey was
distributed through Wechat student groups of First-
year, Second-year, Third-year and Fourth-year.
Participants were presented with an informed
consent form that included information about the
research project, data protection and voluntary
participation before they began answering questions.
After reading the informed consent form,
participants can freely choose to participate in the
questionnaire survey or withdraw. They can also
withdraw at any time during the questionnaire filling
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process. The survey collected 574 completed survey
forms, 3 invalid forms were excluded, balance total
571 valid sets of data.

2.2 Questionnaire Design

After collecting the research questions and variables
of this study, 40 questions were designed according
to the required variables, including single choice,
multiple choice and scale questions. The
guestionnaire consists of six parts, personal
information, learning, storytelling, gameplay, user
experience, and user participation attitude. The first
part of the guestionnaire is mainly a survey of the
basic information of the respondents, including the
gender, grade, major, understanding of the intangible
cultural heritage of the Grand Canal, whether they
have experienced serious games of intangible
cultural heritage, the reasons for playing serious
games and the existing problems of serious games
[22]. The design of the second, third, fourth, and fifth
parts of the questionnaire mainly refers to the DPE
theoretical framework. DPE as a basis to order and
categorize the essential elements to be considered
when planning serious games [23]. In addition to the
single- and multiple-choice questions, four subscales
were included: a learning layer subscale, a
storytelling layer subscale, a gameplay layer
subscale, and a user experience layer subscale, all on
a 5-point Likert scale. The specific item design of the
scale mainly refers to the GUESS scale and other
relevant literature [24-28]. These four parts focus on
investigating the specific needs of users for each
layer of the game's learning, story, gameplay, and
user experience. The learning layer covers intention,
learning content and game types. The storytelling
layer includes aspects of game story, game
characters, game world and game rules. The
gameplay layer includes Operation and Control,
incentive mechanism, game missions, and game
immersion. The user experience layer includes
visual, musical and dynamic. The last part of the
questionnaire was about the user participation
attitude. The questionnaire added an “Other” option
to each question, with a text-fill-in area. Participants
can use this to enter their thoughts and comments
beyond the preset options and express their opinions
in their own words. After the preliminary
guestionnaire was structured, it was further revised
based on feedback from two research experts in the
field of Game-based Learning in order to confirm the
final version. A pilot survey was conducted to
validate the reliability and validity of the
guestionnaire scale design. 50 Liaocheng University
students participated in the pilot survey. The
Cronbach’s a values for all scale items were above
0.9, and the KMO value above 0.8, indicating that
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the questionnaire demonstrated good reliability and
validity[29].

2.3 Statistical Analyses

First check the integrity and rationality of the data.
Respondents who did not agree to the informed
consent form or did not complete all questions of the
questionnaire were excluded. In addition, statistical
analyses were focused on selected questions, which
are directly related to game development,
prioritization of needs mainly for the four levels of
subscales, and specific needs analyses for game
elements with higher needs. Descriptive data
analysis using Microsoft Excel 2019 and SPSS
version 22.

3. Results and Discussions
3.1 Characteristics of the Subjects

This study collected a total of 571 questionnaires, all
of which were valid. Table 1 shows that among the
571 respondents, there were 229 (40.11%) males and
342 (59.89%) females, and the proportion of gender
was balanced. The respondents involved different
majors in literature and history, science and
technology, art and sports, and agriculture and
medicine from First year to Fourth year. Most of the
respondents had a Moderately understand (47.99%)
of Liaocheng Canal ICH. They knew some ICH
projects, but did not know the details.

3.2 User’s Attitude Towards ICH Serious Game

A total of three questions were asked to survey
participants' attitudes towards current ICH serious
games. Table 2 shows that 56.04% of respondents
haven't played ICH serious games. Those who have
experienced such games focused on traditional arts
and crafts (18.74%), and traditional production,
practices/knowledge and skills (10.68%). Survey
data shows that users play ICH serious games mainly
for wvisual aesthetics (78.63%), fun gameplay
(66.90%), and learning ICH knowledge (66.20%),
indicating users prioritise aesthetics and fun over
cultural learning. Insufficient promotional efforts
and lack of game operations (58.67%), the lack of
interesting mechanics in the gameplay (51.31%),
and the heavy educational nature (50.61%) are the
main problems existing in the serious games of ICH.

3.3 User Needs for Four Layers

The user needs analysis for Liaocheng Canal’s ICH
Serious game includes four aspects of needs:
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Table 1. Profile of Respondents

Characteristics Options N Percent (%0)
Male 229 40.11
Gender
Female 342 59.89
Degree - First year 274 47.99
Degree - Second year 85 14.89
Grade Degree — Third year 149 26.09
Degree — Fourth/Final year 63 11.03
Literature & History 80 14.01
Science & Technology 159 27.85
Major Arts & Sports 227 39.75
Agriculture & Medicine 34 5.95
Others 71 12.43
. Not understand at all 29 5.08
What is your level of Not very Understand 163 28.55
knowledge about the ICH
A . Moderately understand 274 47.99
of Liaocheng section of the
Grand Canal? Understand 77 13.49
Very understand 28 4.9
Table 2. User’s Attitude towards ICH Serious game
Questions Options Percent (%0)
Have you ever No experience at all so far 56.04
eXp«E_rienced Traditional arts and crafts 18.74
playing the Traditional production, practices/knowledge and
following skills 10.68
types/ categ_o MeS | Traditional festivals and ceremonies 7.88
of ICH Serious — -
games? Traditional Performing Arts 5.60
What are the Able to enjoy cultural visual aesthetics 78.63
reasons that Able to experience the fun gameplay of ICH 66.90
make you want Be able to learn about ICH culture 66.20
to play ICH Be able to immerse in the game's storyline 58.32
serious games? Be able to appreciate the social value of games 46.58
Insufficient promotional efforts and lack of game 58.67
operations '
:/r\]/irr]lallt:r(; 3&?: Single gameplay and lack of interesting mechanics 51.31
- The content is less interesting with a heavy
existing hasi ducational nature 5061
problems with er_np_ asis on e_ ucati u -
ICH serious Limited storyline, unable to provide a long-term 39.93
games? gameplay experience '
Overloading with cultural elements while missing
37.13
the core cultural essence
Storytelling, GamePlay, and User determining the popularity of a game in the minds

Experience. Table 3 shows that the mean per item
score for each subscale exceeds 4, indicating high
user demand across all four aspects, with User
Experience has the highest demand (M=4.234),
followed by Learning (M=4.172), Storytelling
(M=4.138), and GamePlay (M=4.075). It shows
that a good sensory experience is a key factor in
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of users.
3.4 Learning layer needs

Table 4 analyzes the overall needs of users at the
learning layer, and the mean scores show that the
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Table 3. Description of four layers

Dimension Mean Item Mean per Item Sort
User Experience 42.342 10 4.234 1
Learning 29.203 7 4,172 2
Storytelling 107.555 26 4.138 3
GamePlay 89.642 22 4.075 4

content needs to be diverse and rich (M=4.228) has
the highest mean value, indicating that users attach
great importance to the richness of learning content.
It is closely followed by encourages full unleash of
creativity and imagination (M=4.222), indicating
that encourages full unleash of creativity and
imagination also plays an important role in the hearts
of users. This means that in game design, it is
important not only to provide a wealth of intellectual
content, but also to create a space for the player to
give full play to their creativity and imagination.

Ranking third was the learning content not boring
(M=4.210), indicating that keeping the learning
content interesting is always a key factor in engaging
users in learning. When designing the game, it is

important to present the rich variety of content and
creative aspects in an interesting way, and avoid
boring knowledge instillation. Table 5 shows that
users wanted to achieve both learning and

entertainment through Liaocheng Canal's ICH
Serious Game, and the Mean per Item scores for both
aspects were above 4, and the scores were relatively
close to each other. For learning, raising awareness
of cultural heritage preservation (M=4.180) is the
strongest purpose. For entertainment, users preferred
Realization of leisure and recreation (M=4.075),
followed by Gain a Collection Achievement and
Experience the joy of competition.

Regarding the learning content, as seen in Table 6,
users show a high interest in all aspects of Liaocheng
Canal culture, among which the top three are canal
history (77.76%), folklore stories (77.06%) and
traditional crafts (74.43%). The analysis of Game
type preference Figure 1 uses a bar chart and it is
very straightforward to see that the largest number
of wusers chose RPGs (29.95%), followed by
simulation games (21.19%).

Tablo 4. Description of Learning layer

Item Mean SD
clear objectives 4.107 0.899
The learning content not boring 4.210 0.885
The content needs to be diverse and rich 4.228 0.859
Effective learning of ICH content with experiential learning 4.168 0.874
encourages me to Learn by Doing 4.128 0.884
encourages the practice of ideal behaviour in real-life 4.140 0.899
encourages full unleash of creativity and imagination. 4.222 0.885
Tablo 5. Mean scores of the Intention
Dimension Item Mean SD Sort Mean per
Item
Ra|§|ng awareness of cultural 418 0.879 1
heritage preservation
Learn!ng Learning abqut Intangible 4075 0.927 2 4084
Intention Cultural Heritage
Learn about the history and
culture of Liaocheng Canal 3.99 0.979 3
Reallsa_tlon of leisure and 4075 0.938 1
. recreation
Entertainment - - ;
Intention Gain a Collection Achievement 4.068 0.963 2 4.019
Experience the joy of competition | 3.914 1.039 3
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Tablo 6. User preferences for learning content

Questions Options Percent (%)

History of Liaocheng Canal 77.76

What aspects of Folklore stories 77.06

Liaocheng canal __

culture do you hope Traditional Arts & Crafts 74.43

to learn in the game? Local folklore and traditions 72.68
Important buildings and landscapes along the 79 50
canals '

Which game type do you think is the most suitable to show the theme
of intangible cultural heritage of Liaocheng Canal?

Role-playing
games (RPGs)

35,00%
30,00%
25,00%
20,00%
15,00%
10,00%

5,00%

0,00%

Adventure
games

Casual Foster
Game

Simulation
game

Puzzle games

Figure 1. User preferences for game type

Table 7. Description of Storytelling layer

Dimension Mean Item Mean per Item Sort
Game story 49.765 12 4.147 1
Game rules 20.716 5 4.143 2
Game characters 20.610 5 4.122 3
Game worlds 16.464 4 4.116 4

3.5 Storytelling layer needs

Table 7 shows the prioritization of users' needs for
each element at the story layer, including game
story, game rules, game characters and game worlds.
The mean per item of each element was more than 4
points, indicating high user demand in all four areas.
Game story has the highest demand (M=4.147),
indicating that users attach great importance to the
quality, plot richness and attractiveness of game
story. Game rules (4.143) is slightly lower than game
story, and the scores of both of them are extremely
close, indicating that users hope that game story can
be deeply integrated with game rules, with stories
guiding the understanding of rules and rules
enhancing the Story experience. This was followed

20

by game characters (M=4.122) and game worlds
(M=4.116).Figure 2 shows the user preferences for
game story. At story and gameplay integration, the
most users choose that story and gameplay should be
closely integrated and mutually reinforcing
(36.08%). Regarding narrative structure, the most
users chose multi-linear narrative structure
(40.28%). Regarding the historical authenticity of
the story, the most users chose Inspired by history,
but creatively adapted (32.75%).

3.6 GamePlay layer needs

Table 8 presents the prioritization of users' needs for
each element at the gameplay layer, and the analysis
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Figure 2. User preferences for game story

Table 8. Description of GamePlay layer

Dimension Mean Item Mean per Item Sort
Game missions 16.58 4 4.145 1
Incentive mechanism 37.087 9 4121 2
Operation and control 16.330 4 4.083 3
Game immersion 19.645 5 3.929 4

Table 9. Description of User Experience layer

Dimension Mean Item Mean per Item Sort
Visual effect 12.803 3 4.268 1
Dynamic effect 12.688 3 4.229 2
Musical effect 16.851 4 4.213 3

results show that the mean per item for Game
missions, Incentive mechanism and Operation and
control are all greater than 4, indicating that users
have high demands for these three aspects. Game
missions have the highest demand (M=4.145),
followed by Incentive mechanism (M=4.121) and
Operation and control (M=4.083). Game missions
(M=3.929) is slightly lower than the other three.
Show that Game missions are a key factor in keeping
players engaged in the game, and users desire to
have a diverse, challenging and fun mission
experience.

3.7 User Experience layer needs
Table 9 presents the prioritization of users' needs for

each element of the user experience layer, and the
results of the analysis show that the mean per item

19

score for each subscale exceeds 4.2, indicating users
have high expectations of the game in terms of
visual, auditory and dynamic presentation, all of
which are important in shaping a quality gaming
experience. Visual effect has the highest demand
(M=4.268), followed by dynamic effects (M=4.229)
and musical effects (M=4.213). It shows that users
are extremely concerned about the visual
presentation of the game.

According to the results shown in Figure 3, it can be
clearly seen that users have preferences for visual
style and graphic elements. In terms of visual style,
ancient style is the first choice of users with a
proportion of 52.71%. In terms of graphic elements,
49.39% of users tend to accurately reproduce the
historical details and hope to extract the aesthetic
elements related to the Canal ICH in the design of
the game's graphic elements.
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What do you prefer in terms of the visual style applied in designing
Liaocheng Canal’s ICH Serious Game?

Cartoon ‘-'\1_'\'"'

Flat style

Abstract art

What element do you think is the most important in the
design of a game's graphic elements?

60.00%
50.00%
A40.00%
30.00%
20.00%
10.00% .

0.00%

Realism Ancient
stylesclassical

B0, 00

50.00%

A40,00%

30.00%

L0, 003

10.00%

0.00%

detail

Accurate historical Interactive elements

Cnvironmental
ellects

Infographics

Figure 3. User preferences for Visual effect

4. Discussions

This study adopts a quantitative research method and
a questionnaire design based on the DPE framework
to deeply analyze the needs of target users for the
design and development of Liaocheng Canal's ICH
Serious Game from four dimensions: learning,
storytelling, gameplay, and user experience. The
researcher collected a total of 571 valid data, and the
participants covered freshmen to seniors of all
majors in 2 universities in Liaocheng area. The
demographic information data of this study showed
that the university students in Liaocheng area had a
moderately low level of knowledge about canal ICH,
they have heard about some ICH projects, but did not
know the specifics such as its history, craft
characteristics, and legends and stories, which is
consistent with the relevant studies mentioned in the
introduction.

The analysis of User's Attitude towards ICH Serious
game shows that the popularity of this type of game
in the market is low. Compared to other mainstream
game genres, ICH Serious games may have a
relatively narrow audience targeting and have not yet
succeeded in attracting a wider group of gamers.
This also reflects the fact that ICH Serious games
have great challenges in market expansion, but also
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contains greater development potential[30]. The
study finds that users who have experienced such
games pay more attention to traditional arts, crafts,
and traditional production themes, indicating that
these users have a higher interest in the material
carrier and practical operation level of ICH. As
opposed to ICH knowledge learning, the visual
presentation and entertainment of the game play a
crucial role in engaging players. Most users consider
insufficient promotion and insufficient game
operation to be the main problems with this type of
game, which highlights the importance of game
marketing and  subsequent  operation and
maintenance. In terms of game design, the main
problem is that the gameplay lacks fun and is heavily
educational. This reflects that the game fails to find
a good balance between entertainment and
education[31]. The game design should increase the
variety and innovation of gameplay. At the same
time, when integrating ICH knowledge, it should be
combined with game play to avoid instilling
knowledge that is too rigid, but rather to educate
players in a subtle and interesting way[32].

The results of the participants' needs analysis of the
design of Liaocheng Canal's ICH Serious Game
showed that, from the perspective of importance of
the needs, users had the highest need for user
experience. Therefore, providing a contextualized



Ran Xu, Jasni Dolah / IJCESEN 11-1(2025)1071-1082

multi-sensory experience that highlights visual
aesthetics and cultural regional features is key to
attracting users' attention. Han et al. [33] noted that
users are initially motivated to capture and hold their
attention through situational awareness. This study
further validates this and states that users have the
highest demand for visual aesthetics. Therefore, a
good audiovisual sensory experience is the basis for
the effective presentation of other dimensions.
Second is the learning demand, providing rich and
interesting ICH knowledge is crucial to users'
willingness to play the game. This study found that
users are more interested in the history, legends and
stories, and traditional crafts of canal culture, and the
knowledge content of these three aspects can be
mainly presented in the game design. This layer
emphasizes the accuracy of cultural knowledge and
therefore requires the involvement of ICH inheritors
and cultural experts. Designers need to create space
for players to give full play to their creativity and
imagination while ensuring the accuracy of the
knowledge. The results of this study show that RPGs
are the most favored game type [34], In game design,
task-driven learning can be adopted, through role
playing, so that players can naturally learn relevant
knowledge in the process of completing game
missions.

Then there's the storytelling needs, where the use of
multiple linear narratives to build rich story plots can
help enhance the immersion of the experience [35].
The study found that users want stories to be based
on real historical and cultural backgrounds,
creatively adapted to increase the interest of the story
from a young person's perspective. This requires
designers to dig deeply into the cultural background
involved in the game and integrate cultural elements
into all aspects of the story, such as scenes,
characters, plot, etc., so that users can truly
understand the essence of ICH culture with regional
characteristics in an immersive environment.
Finally, there is the needs for game play, which has
a slightly lower mean value relative to the other
layers, but as an attraction it still significantly
influences users' willingness to engage with the
game. Single, repetitive gameplay is easy to make
players feel boring, designers should combine ICH
cultural content, innovative gameplay design.
Practical interactive experience is of great
significance for the protection and inheritance of
traditional handicrafts, as it can enhance users' sense
of accomplishment[36]. Interesting and challenging
game missions design will help increase user
stickiness in the game, and the reward system can
motivate users to actively participate in the game.
The current study utilizes quantitative methods to
understand user needs in the pre-development phase
of the game. This was useful in determining the
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design strategy for the prototype of the Liaocheng
Canal ICH Serious Game. A qualitative approach
using focus group discussions is planned for the next
phase to further refine the design ideas gathered
from this study. Such discussions enabled the
researcher to gather additional insights from
designers, experts and participants. Then, based on
the needs and insights gathered from the literature
and similar games, a prototype of the Liaocheng
Canal ICH Serious Game will be developed.

There are some limitations in this study and the main
limitation observed is the method of designing the
questionnaire. As explained in the questionnaire
design section, the researcher compiled questions to
capture users' needs and preferences based on the
results of previous studies. This could threaten the
quality of the data collected as the questions had not
been extensively tested before. However, pilot
testing and expert review support ensured that the
questions were an accurate measure of the concepts
in question, and the resulting Cronbach alpha and
KMO values also ensured the survey's reliability and
validity. Secondly, the quantitative approach to
exploring user needs may also be a limitation.
However, since open-ended answer options were
also added to the questionnaire, respondents were
able to express their own opinions in addition to the
options. In subsequent research, a qualitative
approach will be added to provide a more in-depth
and comprehensive understanding of user needs.

5. Conclusions

This study investigates the problems of the current
ICH serious games and the user needs for the design
and development of the Liaocheng Canal ICH
Serious Games, analyzes in depth the specific needs
of the users in the layers of learning, storytelling,
game play and user experience, and provides
targeted design ideas. Compared with existing
studies, this study provides a comprehensive
analysis of user needs. By identifying the importance
of users' needs in various aspects of the game, it
provides a more precise guide for the design and
development of the Liaocheng Canal ICH serious
game. It also clarifies the core requirements for other
ICH serious game developers and provides new
design ideas and references for designers.
Quantitative research provides specific quantitative
data to visualize the degree of user preference for
different needs. For example, the data shows that
among the thematic elements of ICH serious games,
traditional arts and crafts and traditional production,
practice / knowledge and skills receive a higher
degree of attention. This allows ICH games to
rationally allocate resources based on these
quantitative ratios in content design, and provide
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more in-depth and detailed presentations of the key
elements of concern, such as increasing the
presentation of the aesthetic aspects of traditional
crafts and simulation experiences of the production
process.

The quantitative data in this study provide basic
reference for the subsequent research. In future
work, the collected user requirements can be further
refined through in-depth focus group discussions.
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