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Abstract 
The research was carried out to examine the impact of the 

feedback system on participants’ interest and academic 
achievement in the gamification learning. Gamification 
learning experiments were conducted for two classes of 
students (90 participants in total) throughout a semester, and 
multiple feedback time intervals were used to test participants’ 
interest and academic achievements during this process. It 
turns out that more instant feedbacks lead to better 
achievements. Instant feedbacks act as promotions for 
learners’ thinking of problem-solving. Meanwhile, feedbacks 
help the learners avoid being interfered by other irrelevant 
content, which helps them build on their interest in the learning 
contents more easily. The experiment reveals that the instant 
feedback system helps increase learners’ course interest and 
academic achievement. 
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1. Purpose of gamification learning 
 

Gamification plays an active role in the field of education, 
for gamification learning has the advantages of immersive 
experience, specific feedback, sharable and improvable skills 
as well as continuous learning fun. Learning is hard work for 
most people, so a huge education system and a complex reward 
and punishment system have been built to facilitate students to 
receive education. If students can learn like playing games, 
they will get addicted to learning and exploring. Animals train 
their predation capability through playing, but modern highly 
civilized humans cannot do it, so in order to achieve this goal, 
the process of learning knowledge and skills needs to be 
gamified. 

Jane McGonigal raised a number of valuable ideas in her 
book Reality Is Broken. One of them is that games more 
conform to human nature, while reality cannot satisfy but even 
violate it. For example, games encourage players to explore 
and make challenges. To this end, a lot of incentives are 
designed so that players can learn and try by the computer all 
day and even play games while sleeping. 

Many practices in modern education violate human nature, 
with irreversible damage. Students are naturally fond of 
exploring and trying and interested in everything, who often 
ask a lot of unexpected questions, while most adults have no 
such traits. Human creativity derives from constant 
questioning and exploring, so if everything is a matter of 
course, there would be no new motive, exploring or creation.   

 
 

2. Importance of Instant feedback system in gamification 
learning 

 
2.1 Gamification learning 

Gamification means that non-game affairs are redesigned in 
a way of game thinking. To put it simply, all non-game 
problems in work and life are solved with game mechanics and 
tools so that all boring and difficult things can become 
interesting and easy as games. The essence of game is the 
application of motivation theory in non-game scenarios, while 
gamification learning is the vivid application of motivation 
theory in learning. 
 

General gamification learning copies the game system, 
regardless of whether it is suitable for the current theme or 
whether it has fun, which just adds Points, Badges and Levels 
(PBL system) and put the coat of game on the theme activity, 
so this is not really gamified.   

 
2.2 Instant Feedback system 

Successful game mechanics must have a specific goal, clear 
and rational rules, intuitive instant feedback mechanism as 
well as fair incentives, any of which is necessary. This article 
focuses on the feedback mechanism.  

In the game EA Sports, players have to make a decision 
every 1-2 seconds and get feedback every 7-10 seconds, so in 
order to maintain the flow state, it is important for them to keep 
aware that their behavior has an impact on the outcome. The 
mental flow is one of the main reasons why gamification 
learning is more motivating than non-gamification learning. A 
feedback mechanism is established at the beginning of the 
game to help the player learn how the game works and 
progresses, and many video games do so. In order to learn the 
game rules and control their actions, players must first have a 
simple understanding of the game. After they get enough 
feedback and really understand the basics of the game, they 
can enter the next level. Another important point when the 
feedback is given is that it should be more resultative. The 
feedback form itself should be related to the condition or 
behavior that results in it.  

Any operation result in the game will be immediately 
displayed in a visualized and digitized way. Each time the 
number on the head of the monster, the sound effect of the 
move, the red word that causes the damage and the blue word 
that adds magic is chopped, they provide players with the most 
intuitive and instant feedback. Instant feedback provides 
players with a sense of controllability, while in real life, the 
process of learning does not allow students to see the growth of 
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B. IDP Interface Programming Design 

IDP assists students in the study of industrial design practice 
teaching. The interface design is classified into three parts, 
schedule, fund management, and information. And according 
to the user's perspective, it divided into the student part and the 
teacher (teaching assistant) part. Teachers and teaching 
assistants have the highest authority to enter the student's 
design schedule, fund management and message function. The 
following are the functions of the student.  
(a). Design schedule. The entire design process can be divided 
into different design phases. Each design phase is divided into 
different design projects to perform, So the process is divided 
into three levels, main task, subtasks, and suggestions.  
(b). Fund management. Let students estimate the cost and 
expenditure and prepare for their finished products in advance. 
(c). Message. After class, students can leave messages to ask 
teachers to make up for the lack of class discussion time. 
 

IDP Prototype Verification Experience 
 

A. Experimental Design 
The experiment process was performed twice a week, once 

for the classroom, and once for the after-school. We conducted 
six tasks over a three-week period. Each task took about 40 to 
50 minutes. The participants were asked to design a product for 
the future of mankind, for testing the IDP App in classroom and 
after class. Another 1 teachers and 2 assistant teachers were 
invited to join the experiment. 
B. Results of Experience IDP 

After the semi-structured interviews, experiments were 
carried out. In order to understand the problems of students, 
teachers, and assistants in using the IDP. A participatory 
observation method was used to observe and record the 
seven-week design practical tasks, and the interactive model 
was compiled. The interaction model is analyzed with the four 
roles of students, peers, teachers, and assistants, which derived 
the DIP's obstacles and deficiencies. The results of the IDP 
experience have two parts:  

The benefits of using IDP's in teaching: (1) APP effectively 
enhances after-class interaction between teachers and students. 
(2) Consultation teaching method effectively reduces the 
burden on teachers. (3) Consultation teaching method can 
improve communication and understanding between teachers 
and students. (4) Design references and specifications help 
students understand the quality of design presentation. (5) The 
message platform helps students get closer to teacher-student 
relationship. 

Design improvement for IDP Features and Interfaces: (1) 
Increasing upload flow of IDP. (2) Recording materials can be 
stored in the database for students to browse, not just in 
Youtube. (3) File format for uploading. (4) A discussing 
platform for teacher and TA. (5) IDP’s interface need modified. 
(6) Desktop version. (7) IDP used Offline uses for IDP. 

 
Conclusion and Discussion 

This study mainly used the service model procedure of the 

service experience engineering method to investigate the 
relationship between the course of industrial practice design 
and insight into the needs of service experience. Then use 
interaction, tools, artifacts, and entity models to integrate 
behavior patterns. The stakeholders, teachers, assistants and 
students are regarded as co-designers in the development 
process. From the perspective of service design 
comprehensiveness, this paper examines the main points of 
students ‘problems in designing practical courses, and 
combines technology and consultation (inquiry-based) 
teaching method to improve the innovative products and 
services of students' learning effectiveness in practical teaching 
of industrial design. The combination of IDP and consultation 
teaching method can increase the interaction and discussion 
between students and teachers. Learning is not limited by time 
and space. It can help students to improve their progress and 
learning situation, and help them in timely manner. In the future, 
IDP2.0 version can be put forward to help more students based 
on the deficiency of previous verification results. 
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It is concluded from the above data comparison that Class 01 

students have higher learning interest than Class 02 students. 
 

TABLE 2 
THE ANALYSIS DATA OF ACADEMIC ACHIEVEMENT OF 

STUDENTS 
 

 
Table 2 shows the analysis data of academic achievement of 

students. For the time of assignment submittal, 20% of Class 
01 students are three days ahead of the specified time, 15% are 
two days ahead, and 0% submit late. For the assignment scores, 
50% of Class 01 students are “excellent”, 35% are “good”, and 
15% are “qualified”. There are three awards for the 
participation in the competition. It is concluded from the above 
data comparison that Class 01 students have higher scores in 
the learning course than Class 02 students. 

 
Conclusion 

It is proved by the data results of experiment of the instant 
feedback system designed based on the course content in the 
university curriculum that the instant feedback system has a 
positive impact on learning interest and academic achievement, 
which also show the important role of instant feedback system 
in gamification learning. An effective instant feedback system 
helps students strengthen self-directed learning and improve 
learning outcomes. If the game mechanics consistent with 
human nature are used for education, students will be more 
concentrated on learning and their learning efficiency will be 
greatly improved. As a result, creativity will not be curbed, but 
more time and energy will be spent on the education of 
creativity. The design of gamification learning should focus on 
behaviorism and have a frame based on the learning of subject 
content so that different instant feedback systems can be 
designed to strengthen the incentives, add points, badges, 
levels, titles, etc. and combine gamification with actual 
application scenarios so as to greatly improve the learning 
interest and academic achievement of students. 
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Items Class 
Class 01 Class 02 

Time of 
assignment 
submittal 

Three days  20% 7% 
Two days 14% 5% 
Submit late 0% 1% 

Quality of 
assignment 
submittal 

excellent 35% 21% 
good 53% 56% 
qualified 12% 23% 

Awards for competition 3 0 

value of accumulated knowledge and there is no obvious 
reward effect after the correct answer is given, so it lacks 
incentives for continuous learning. 

 In traditional learning, students often lack attention and 
feedback from educators. For example, after an exam, students 
may have to wait until the next day or even for a week before 
they know whether they are right. Due to continuous and rapid 
feedback from the surrounding environment to their behavior, 
their brain will keep highly excited for a longer period of time 
and at the same time treat the affair that causes feedback as a 
high priority. After all, this was written in human genes in the 
era of hunting. It is easy to understand and implement, so 
instant feedback is critical for most gamification learning at 
present. Therefore, it is the key for students to keep motivated 
and interested that they can get answers and feedback 
immediately when they have a question about anything. 

 
3. Experiment of Instant feedback system implementation 

in gamification learning 
 

3.1  Instant Feedback system design 
In university learning, students often know their scores at the 

end of each semester, so students lack continuous incentives 
for learning due to long feedback of academic achievement. In 
order to promote their interest and effect in the learning 
process, a Instant feedback system is designed during the 
teaching process of game planning in the second year. The 
instant feedback system consists of three modules, namely 
score module, role module and reward module. Students 
follow this instant feedback system and hope to get 100 points 
from these three modules. 

 

 
Fig.1 The Instant Feedback system Design 

In the score module, the point count includes attendance 
scores and assignment scores. Weekly attendance leads to 
certain basic scores, and students can clearly count their basic 
scores every week, so perfect attendance can guarantee 
“qualified” scores of this course. Assignment scores refer to 
those of each assignment, which is published by the teacher to 
the students within three days so that they can calculate their 
course scores according to the assignment scores and 
calculation ratio. Throughout the learning course, students can 
constantly see the increase in their scores and keep aware that 
it is an achievable goal to get their satisfactory scores. 

 In the role module, the point count includes professional 
scores and team member evaluation scores. The assignment is 
expected to develop teamwork skills, so each team consists of 
four students, and different tasks means different professional 

scores. Team members give evaluation scores each other. 
In the reward module, the points include reward scores for 

answering questions and participating in classroom 
interactions. 

 
3.2 Experiment process 

The experiment was carried out in two classes at the same 
time, 45 students in each class, and the course last 12 weeks, 4 
lessons per week. Class 01 implemented this instant feedback 
system throughout the whole course learning, while Class 02 
used the traditional course teaching mode. 

In the experiment process, the attendance rate, head-raising 
rate, question-answering rate and interaction-participating rate 
of the two classes of students were counted through the 
surveillance video so as to compare the different learning 
interest of students under feedback teaching mode and 
traditional teaching mode. 

 Based on the time and quality of assignment submittal as 
well as the number of awards for competition, the differences 
between the students under feedback teaching mode and 
traditional teaching mode were compared and analyzed. 
 

 
Fig. 2 Experiment Process 

 
3.3 Experiment results 

Table 1 shows the analysis data of learning interest of 
students. Class 01 students have an attendance rate of 100%, a 
class head-raising rate of 96%, a question-answering rate of 
35%, and an interaction-participating rate of 47%. Class 02 
students have an attendance rate of 96%, a class head-raising 
rate of 81%, a question-answering rate of 27%, and an 
interaction-participating rate of 38%.  

 
TABLE 1 

SHOWS THE ANALYSIS DATA OF LEARNING INTEREST OF 
STUDENTS 

 

Items Class 
Class 01 Class 02 

Attendance Rate 100% 96% 
Head-raising Rate 96% 81% 
Ruestion-answering Rate 35% 27% 
Interaction-participating Rate 47% 38% 
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Abstract 
 
In this study we implement service-experience engineering 
(SEE) framework to analyze the home-based behavior of 
interaction between elderly with family member, and identify 
hidden needs for strengthening inter-generational relationships 
and harmony as a turning point for new product innovations in 
home-based interactive devices. The service experience 
observation method is combined with fixed-point observation, 
while experience interview method is based on the home 
experience framework, then interaction, tool artifacts, and 
other entity model are used as action patterns to carry out the 
potential demand analysis of home interaction device for the 
elderly. Its overall demand mainly consist of four points: (1) 
Improvement of inter-generational relationships requires the 
active care of family members. (2) The improvement of 
inter-generational emotional interactions requires accurate 
mastery of parental responsibilities. (3) The chairing design of 
the living room is used to understand and document parental 
life practice, (4) Big data parental lifestyle records are analyzed. 
Based on the above methodology, an interface of interaction 
device for elderly is designed with Internet of Things (IOT) 
technology. 

 
 
Key words: Service Experience Engineering, Home Caring 
Devices for Elderly, Emotional Interactions between elderly 
and family member, Iot 

  
Introduction 

     
The interaction between elderly and family member is an 

important issue in society. Relationship between elderly and 
family member is weakening because of social changes. 
Although social changes have led to changes in family life, the 
elderly may also be separated from their children, but the 
importance of family relations is more valued and expected by 
the elderly [1]. For families with elderly members, the 
emotional support of family members and family 
communication and interaction are two of the most important 
issues [2]. The emotional connection and interaction between 
the elderly and the children is an important indicator of 
inter-generational relationships. Improvement in interpersonal 
relationships is more helpful for the mental health of the elderly 
[3] and effectively reduces the risk of Alzheimer's disease [4].  

 
At present, the design focus of intelligent living space is 

mainly focused on supporting and monitoring the basic 
activities of the daily living (ADL), such as the action of the 
elderly, bathing, toilet, diet, etc. For example, European Union 
promotes ambient assisted living (AAL) research program [5] 

by employing a variety of sensing technologies and electronic 
products to create a smart home living environment, assisting 
the elderly to maintain independent living and personal privacy. 
In other examples, a microprocessor and wires are embedded in 
the fabric of a smart sensing mat, and the user's foot image and 
position can be sensed and displayed in the computer [6]; by 
embedding an optical fiber sensor or a piezoelectric sensor in a 
wooden floor, a communication system is used to transmit 
various interactive information in a home environment [7].  
 

Research Method  
 

In this study, the data of elderly, such as their habit, behavior, 
need, and expectation, were collected with observations and 
interviews. Observations were conducted during the interviews 
to observe the life-style of elderly and the day-to-day 
commodities they used. Their behavior is classified using 
affinity diagram. After the collection of data, a target group is 
defined and a target person are selected respondents for further 
interviews. Since researchers were unable to participate in the 
interview for a long time, the respondents were allowed to 
record their lives and emotions in the form of diary. Finally, the 
final data analysis was conducted with a behavioral model, and 
the needs of the inter-generational emotional interaction device 
were summarized and the design guidelines were proposed.  

We investigated thirty families in three areas of Taiwan, 
namely north, central, and south Taiwan. Observations and 
interviews were conducted in order to understand the needs and 
difficulties of emotional interaction between the generations of 
each family. From thirty families of respondents, we 
summarized four kinds of inter-generational lifestyles, and 
established a group of representatives. Affinity diagram [8] was 
used to analyze the data. The data was represented using cards, 
and the cards were grouped and named as a chart. Through 
analyzing the data and observation interaction between elderly 
and family members, four types of lifestyles are found, namely: 
elderly living together with children, elderly living on their own, 
children living far, and children living nearby. 

We conducted in-depth interviews with the focus group to 
explore the life and interaction patterns of elderly, and the 
collected data were sorted and classified using KJ method. 
Then flow model, sequence model, cultural model, artifact 
model, and physical model are used to analyze the results of 
observations to satisfy behavior modelling [9]. Finally, through 
the affinity graph method, the data is discussed and 
summarized by the focus group and integrated into the service 
needs and service opportunities of the products or services that 
promote and improve the inter-generational emotional 
interaction. 
 

Findings of Potential Needs 


