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Abstract of Master’s Thesis of Academic Year 2020

DAGONGREN: A Simulated Workplace Gamification
Design of Online Python Learning Application

Category: Design

Summary

An increasing number of jobs require programming skills in recent years. There-
fore, programming has become one of the popular courses in online education in
China. Traditional online teaching is mainly in the form of video lectures with
few interactive functions, which has brought many difficulties to self-learners.
This research aims to make programming learning more engaging through gami-
fication for Chinese female learners aged 18 to 30. First of all, the author surveyed
352 respondents to understand the needs of target users. Then, a Python learning
and social mobile application called DAGONGREN was designed based on “The
6 D’s” Structure, the Ocatalysis Framework, and the Game Elements Pyramid.
Finally, usability testing and a/b testing were adopted to evaluate the effective-
ness of the design. The results indicated that users were highly motivated by the
gamification design and interactive features, which improve their willingness to

learn, learning efficiency and outcome.
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Chapter 1
Introduction

1.1. Background

1.1.1 Online Education in China

The widespread use of the Internet in China began in 1996, online education has
been slowly taking off ever since. The year 2000 witnessed an important milestone
in the history of online education in China. First of all, the emergence of the
“ three-part-separated screen ” , displaying teaching videos, visual aids such as
PowerPoint, as well as course outline on one screen, marks that online education
has stepped into the multimedia era. Secondly, the Ministry of Education of China
approved 68 educational institutions as the pilot schools of remote education in
China, including Huang Gang Middle School and Beijing No. 4 High School, and
allowed them to open online schools and issue online diplomas, the overall scale of
which accounted for more than 90 percent of the total market of online education
in China at that time. Thirdly, traditional offline training schools, such as New
Oriental Education were entering the online education market. [1] However, the
development of online education was relatively slow due to the low popularity
of the Internet, technical limitations, unexplored appropriate profit model, and
unformed user habits.

Until 2011, with the outbreak of mobile Internet and the entry of Internet com-
panies, who pump vast flows of capital and technical support, the online education
industry also entered into a rapid development period. In 2016, Live Streaming
was born and accelerated the evolution thanks to its rich interactive features. In
recent years, with the help of Artificial Intelligence, big data, cloud computing,
and other cutting-edge technologies, online education in China is expecting a new

round of rapid growth.
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1.1.2 Future Trend

The outbreak of the COVID-19 in early 2020 reshaped the world to a great extent,
including the way students attended classes. According to the speech made by
Michael Yu, Founder and Chairman of New Oriental Education and Technology
Group, on Business Panel of Harvard College China Forum 2020, the revolution-
ary transformation brought by the COVID-19 outbreak was that, no matter urban
or rural, teachers or students, online education permeated, been acquainted with
at full speed, which will consequently bring various profound influence on the field
of education. For example, the convergence of technology and education will ac-
celerate; traditional education will transform into OMO (Online - Merge - Offline)
model; new business models will be generated; there will be more investments in

capital.!

1.2. Opportunity

1.2.1 An Increasing Number of People are Paying for On-

line Knowledge

“Paying for knowledge” has become a popular concept these years in China. The
nature of the concept is to package knowledge and information into products and
services, which has developed from the early books, newspapers, and periodicals
to Internet-based text, image, audio, and video that deliver valuable content,
solving the desire and anxiety for knowledge of especially young people. The
rise of online knowledge payment marks the transition of knowledge transfer from
offline to online, as well as the enhancement of consumers’ awareness of copyright.

Online education, as a form of paying for knowledge, has been growing rapidly
since 2016 in China. According to the China Online Education Market Data Re-
port? released by iResearch in June 2020, the scale of the online education market

in 2019 reached 322.57 billion yuan, with a year-on-year growth of 28.1%. It is

1 Baidu Live. “Harvard College China Forum 2020: Business Panel ” . http://mbd.baidu.
com/webpage?type=live&action=liveshow&live_type=review&room_id=3598724627

2 iResearch. http://report.iresearch.cn/report/202006/3599.shtml
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expected that the growth rate will remain between 19% and 24% in the future
(figure 1.1). The main reasons for the continuous growth include the populariza-
tion of mobile Internet, the rise of public acceptance of e-learning, the gradual
cultivation of the awareness of paying for knowledge online, and the improvement
of the quality, user experience, and learning effectiveness of the content. However,
although the policy of “suspending classes without stopping learning ” during
the pandemic had a positive impact on K12 education, the overall market size
of online education might slow down over the year due to the postponement or
cancellation of various qualification examinations. Nevertheless, the market scale

of online education will continue to grow in the next few years.

27.70% 7 00% 28.10%

5753.1

25.70%
24.10%

4003.8

20.60%

19.10%
3225.7

2517.6

2002.6
1565.4

Market Size —Growth Rate

Figure 1.1 The Scale of China Online Education Market from 2016 to 2022e
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1.2.2 Adult Education Market Remains Great Potential

Although the proportion of K12 online education is increasing year by year (figure
1.2)3, the adult online education market is far from saturated, and the demand
will further increase. On the one hand, from a demand standpoint, with China’s
economic growth and transition, and consequently the talent demand structure
being adjusted, the number of the high-level technical qualified workforce is far
from meeting the market demand; on the other hand, in terms of supply, the
external environment laid a favorable foundation for fast progress of educational
enterprises, such as the rapid advancement of education informatization, and the
gradually deeper integration of technology and education.

As for the target users, there are a large number of potential learners of adult
online education. China’s Ministry of Education released statistics that 13.325
million graduates entered the labor market in 2018, of whom 60.4 percent had
college degrees or above. According to iResearch*, China’s vocational education
market will reach 268.85 billion yuan in 2019, among which the online vocational
education (including vocational qualification examinations and vocational skills)
will reach 39.33 billion yuan in 2019. In the future, the growth rate will be
maintained at around 20 percent.

It can be seen from figure 1.2 that higher education and vocational training
(summarized as the term “adult education” in this paper) have always been
the main players in the China online education market, accounting for about 80
percent of the total market size, with strong demands for furthering education,
job hunting, obtaining qualifications or certificates and other scenarios. Compared
with the target group of K12 education, adults have relatively stable vision, strong
self-control and self-motivation, limited free time, and the ability and awareness
to pay for online knowledge.

Generally, online education platforms for adults can be divided into three cate-
gories: general platforms, which connect content providers and content consumers;
specific content, providing knowledge or training of a certain professional field;

study tools, including dictionaries, language learning, qualification examination

3 iResearch. http://report.iresearch.cn/report_pdf.aspx?id=3336

4 iResearch. http://report.iresearch.cn/report_pdf.aspx?id=3336

4
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practice and mocks, etc.

208 60.20% 11.60%3.90%
2016 60.90% 12.60%3.90%
2017 57.30% 14.90% 4.10%
08 53.30% 17.80% 4.30%
2018 48.60% 20.70% 4.20%

@ Vvocational Higher Edu K12 Others

Figure 1.2 Online Education Market Segment from 2015 to 2019

1.2.3 The Demand for Programmers is Growing

In recent years, the proportion of graduates employed in information transmission,
software, and information technology services has been rising. According to the
Chinese 4-year College Graduates Employment Annual Report 2020° published
by Mycos, the proportion of Graduates working in the information transmission,
software and information technology service industry in 2019 (8.9%) ranked next
to that in the education industry (15.9%). In terms of profession, the proportion
of graduates engaged in Internet application development (6%) and computing
and data processing (5.7%) is relatively high. In addition, not only technical but
also non-technical positions have requirements for programming capabilities as a

screening condition in the recruitment.

1.3. Problem

1.3.1 Online Courses for Adults are not Fun

Online courses aiming at adults are mainly in the form of free and paid live stream-
ing or recorded videos. The way adults attend online classes is relatively dull,

compared with various service approaches of K12 education, such as Al courses,

5 Mycos. http://www.mycos.com.cn/index.php/Index/service_info/nav/2/i/4.html
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one-on-one tutoring, and double-teacher classes, with one teacher in charge of
teaching and the other in charge of after-class service.

In response to the national policy of “opening artificial intelligence-related
courses in primary and secondary schools and gradually promoting programming
education ” , children’s programming web and mobile applications aiming at ex-
ercising programming thinking and cultivating interests from an early age have
sprung up since 2017. Kid programming courses are mostly gamified and based on
visual programming tools, such as Scratch. Learning programming is designed as
simple and fun as playing an appealing game. Kids can make animations, games,
music pieces, and other mini-programs, as well as share their works in the online
community.

Considering that kids” attention could be easily dispersed, courses designed for
kids should be both engaging and effective enough to alleviate the disadvantages
of e-learning. For example, the teacher cannot supervise students while giving a
lecture remotely and get knowledge of each student’s condition in time, so that
the teaching efficiency is often not guaranteed. Therefore, courses designed for
kids include various powerful tools: Al technology can provide more personal-
ized teaching, generate real-time ability assessment and report learning curve; the
emergence of an adviser, who is in charge of after-class service and connects teach-
ers, students, and parents, helps teachers and parents better understand students’
learning situation and strength through frequent communication. However, the
technology cost, labor cost, and operation cost could be very high, and the high
fixed cost and customer acquisition cost determine the high price of K12 online
courses. K12 education needs to not only be engaging and motivating enough to
attract kids but also professional and responsible enough to satisfy the parents
who pay the bill.

But when it comes to adults, who pay for the knowledge for themselves, it is
different. Compared with kids, adults’ learning behavior is usually more voluntary
and purposeful, either to obtain a qualification or learn a skill. As a result, courses
designed for adults are mostly result-oriented, serious, and professional, with no
fun. At the same time, IT is also one of the most popular categories on adult online
education platforms. In contrast, adult programming courses are mainly recorded

videos, which are relatively boring and less interactive. Although adults are more
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disciplined and goal-oriented, they also need to be enlightened and motivated
along the journey. Unfortunately, few institutions are paying attention to this
issue, which are exhausting every creativity for school kids and teenagers rather

than the job hunter and young professionals.

1.4. Proposal

The stereotype that “adults are more self-disciplined” and “adults don’t need to
be motivated by fun ” limits the exploration of adult education and discourages
innovative attempts. The author is aware of the lack of fun in adult education,
therefore, determines to design a gamified programming learning application, in-
vestigating how to make learning as enjoyable as playing a game.

This project aims at the young generation who are more familiar with online
education. They are also the group who are fascinated with gaming. According to
data issued by iResearch, from 2016 to 2018, mobile game users under the age of
30 accounted for about 55% (figure 1.3) and the gender ratio of gamers is reaching
1:1 these years.® Also, it can be seen that, in terms of user age, mobile gamers are
highly overlapped with online vocational education users, who are mostly college
students and young professionals aged under 30 (figure 1.4).

Furthermore, this research will focus on the female market. According to data
from SlashData®, in 2019, there are approximately 1.7 million female developers
and 17 million male developers globally. In other words, the ratio of female de-
velopers to males is 1 to 10 worldwide. However, in recent years, programming
is no longer dominated by men, while more and more women are devoted to the
field. According to the Big Data Report on the Workplace Power of Chinese Fe-
male Programmers®, from 2018 to 2020, the number of female programmers has

increased by nearly 70% overall, which was a significant increase. The report

6 iResearch. http://report.iresearch.cn/report/202011/3679.shtml

7 Tencent Research Institute.https://tisi.org/Public/Uploads/file/20190416/
20190416162420_71843 . pdf

8 SlashData. “ Gender War ” . https://www.slashdata.co/blog/the-gender-wars

9 Tencent. https://edu.qq.com/a/20201024/019585.htm
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pointed out that the development of female programmers has shown two major
trends: younger and more willing to invest in learning. On the one hand, the
number of females born after 2000 studying I'T courses accounted for the highest
proportion of all ages, and the gender bias in programmers is expected to be fur-
ther reduced in the future. On the other hand, females are more willing to spend
money and time to invest in themselves. Female programmers have more enthu-
siasm for learning than males and take longer to learn: the average length of each
class is about 20 minutes and their learning expenditure is 1.5 times that of males.
It is worth noting that non-computer major females are also interested in coding,
and the abundant resources on the Internet allow them to learn programming
by themselves. Therefore, this application is designed for young females and the
paper will study the characteristics of the female-oriented games and identify the
problems that they often encounter when learning programming to design suitable
solutions for this market segment.

I ©.:0%
above 40 [N 5.50%
I G.00%
I, 2.90%
36-40 I 3.0
I, 2.7
N, 26.50%
31-35 I ;. /0%

Y 2
25-30 [ 26 50
—

N, 0.20%
under 25 | 30.50%
N, :1.30%

0.00% 5.00% 10.00% 16.00% 20.00% 25.00% 30.00% 35.00%

® 2009 @ 2008 & 207

Figure 1.3 User Age Distribution of Online Game
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24%

29%

) 23-29 @ 18-22 30-39 =40

Figure 1.4 User Age Distribution of Online Vocational Education

1.5. Thesis Structure

The thesis is developed as follows:

e Chapter 2: Studies of female-oriented game, gamification theories, and

gamificaiton cases;

e Chapter 3: Design process, based on a survey on the target users and

gamification frameworks;

e Chapter 4: Evaluation through usability testing and a/b testing, and im-

provement of the design;

e Chapter 5: Conclusions, limitations and future work.



Chapter 2
Related Works

In this chapter, the author investigates the female-oriented game design, gamifi-
cation concept, framework, and applications, in order to find the answer to the

following questions:
e What attracts female gamers?
e What is gamification?
e How to develop a complete gamification project?

e What makes gamification successful?

2.1. Game Study

Gamification comes from games. Therefore, it is critical to understand how real
games engage players in the first place. This study focuses on female-oriented
games.

According to Chinese Female Gamers Behavior Analysis Report 2018, by
February 2018, the number of female gamers in the Chinese game market has
reached 367 million. They are mainly aged between 18 and 35, accounting for
nearly 70%. For the most popular categories, board & card game and simulation
game ranked as the top 1 and 2, with elimination game, one kind of puzzle game,
ranked fourth. In terms of female game ranking in 2018, both the first and the
third are elimination games, while the second and the fourth are the romance

game Love & Producer and the Japanese game Tabikaeru: Travel Frog, both of

1 Gamekezhan. https://mp.weixin.qq.com/s/GsyEXCePyriRVFBaclMLkg

10
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which became a hit at the time. In short, board & card games, simulation games,
and elimination games are particularly popular with female players, which are
more casual and less intensive.

Considering that the study explores the application of gamification in the field
of online education, casual games with relatively easy and repetitive operations
that bring instant gratification are suitable for being selected for the case study.
As board & card games have their own unique rules, it is difficult to incorporate
them into programming education. Thus, the over-the-years top 1 elimination
game Kaixinxiaoxiaole (Happy Elimination) and one of the hottest games in 2018
Tabikaeru: Travel Frog are picked. Next, the author will analyze the selected

games from the following three perspectives:

1. identify the core route of the game;
2. extract the core game elements;

3. game pace, that is, the short-term and long-term goal and, if any, the ulti-
mate goal; to understand how the game captures the user psychology and

creates motivation.

2.1.1 Elimination Game: Kaixinxiaoxiaole

According to Mobile Elimination Game Data Analysis Report® published in 2018
by Jiguang, the total number of players of elimination games reached 170 million,
with 1.19 elimination games installed per capita. Female players account for
68.5% of the total, and more than half of them are between the age of 25 and
35, closely followed by the group under 24. Among the many elimination games,
Kaixinxiaoxiaole has the most players.

Kaixinxiaoxiaole is a casual puzzle game developed by Happy Elements, offi-
cially launched as a web game in August 2013. The mobile version released in
August 2014 and won the award of the player-favorite mobile single-player game.
In December 2018, it has 17.1 million daily active users, ranked second on mo-

3

bile game®. The game is set against the background of rescuing the chief of an

2 Jiguang. https://mp.weixin.qq.com/s/PRZyExejtascuFq48EVnSw

3 Jiguang. https://www.jiguang.cn/reports/368
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animal village, and players need to climb along the soaring vine to reach the top
through passing elimination games. The game has been constantly updated and
has reached more than 3,000 levels. In each game, the players have to match three
or more animal characters by switching their positions with limited shifts to com-
plete a certain quest, such as to achieve a target score, to eliminate target items,
or to collect a certain number of gold pods. There are seven animal characters
and more than forty blockers, which add difficulties to pass. Below is the core

route of the game:

Consume
HP
Win back HP & Choose props
Performance Evaluated & View ranking
~gr
Finish the quest Start

Figure 2.1 Core Game Loop of Kaixinxiaoxiaole

The game takes only a few minutes and make players keep moving forward, one
stage after another, addictively. The following reasons explain what makes the

game addictive:

1. Because of the shift limit, it won’t take a player too long to finish a game,

out of which a player would be more motivated;

2. The design of button that leads to the next level is striking, attracting
players to click without awareness, therefore, a smooth operating experience

is the key to retaining users;

3. The HP limit encourages players to exhaust them all at a stretch, result-
ing in developing a stronger desire to play after then, because the delayed

gratification would increase their dependency on the game;

12
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4.

Although the game seems to be repetitive, the variety of objectives of each

game adds more fun to the game while avoiding fatigue.

From the core route mentioned above, the core game elements and their func-

tions can be summarized as follows:

Level: There are normal levels along the vine and hidden levels on the
branches, which can be unlocked by achieving 3-star of all previous normal
levels. The hidden levels encourage players to repeat the normal ones and

increase the sense of accomplishment after conquering them;

Rating System: 3-star rating system is frequently used in casual games,

which evaluates the user performance;

HP: The HP limit causes delayed gratification that effectively increases user

stickiness as well as control the pace of progress;

Props: The boosters that can be activated before or during a game simplify
the game and help to avoid frustrating players too much to continue when

facing a quite difficult level,

Leaderboard: Peer competition satisfies players’ competitive and social

needs, while increases gaming frequency.

2.1.2 Simulation Game: Tabikaeru: Travel Frog

Produced by Japanese game developer HIT-POINT, Tabikaeru: Travel Frog be-

came a hit among Chinese mobile gamers in 2018, frog-related contents and posts

being all over social media. This is a game without many operations, which makes

it described as “ Buddha-style gameplay ” . The action of the protagonist frog is

not controlled by the player. For example, what it does at home, when and where

it goes traveling, and when it comes back are all random and unknown. Users

don’t have to spend too much time playing the game, but the frog has the charm

for users to raise it as their pet. The core elements of the game can be grouped

into three categories:

Currency: The clovers automatically grow in the garden and can be used

to buy props in the store;

13
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e Props: Players can buy supplies, including food, shelters, and amulets with

clovers, and the precious four-leaf clover can also be used as an amulet;

e Lottery: The souvenirs and photos sent back from frog can be seen as a
more random form of Gacha game, with players being unable to decide the

time and frequency to do it, leading to a stronger desire to collect.

Collect
clovers

Back to home Buy supplies
at shop
Frog go to travel
& send back gifts Package

Figure 2.2 Core Game Loop of Tabikaeru:Travel Frog

Tabikaeru: Travel Frog is a slow-paced game, with everything being random.
Players are expected to be leisure and free, however, they can’t help checking
the game over and over again to see if there is anything new. Although the game
gives less sense of control to the gamers, let alone competition and social elements,
compared to traditional games, it successfully developed a closer bond with the
users so that they joked themselves as raising sons.

Undoubtedly, the success factors of the game are increasing the emotional bond
and creating a buzz on social media. Expect the adorable art design, surprises
brought by the random system are also addictive. The collection map tells the
player where they are and how many locked items they can expect for. It is
because users have no idea of what and when they would get a new item, they
will repeatedly login the game, increasing the frequency of use and time spent on
the game; and it is because users cannot decide which item or photo to obtain
the next time, they will continuously show off their progress and excitement to
the world on social media. Different from a badge system that often gives clear

objectives for users to achieve, the unknown system has a stronger power to hook
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users, on the premise that their curiosity has been fully aroused. Besides, although
there is a lack of competition or other social elements within the game, they get
a full extension outside the game. Players enjoy sharing pictures of their frog,
discussing the experiences with friends and will be motivated if they see a friend
received a photo they don’t have.

To sum up, the charm of a female-oriented game could derive from:

e admirable artistic design;

e progressive with short-term and long-term incentives;
e not too competitive and challenging;

e less time pressure;

e something worth sharing;

e surprising bonus.

2.2. Gamification

2.2.1 Defining Gamification

Games bring people fun by releasing dopamine in the brain. Regardless of gender,
age, or cultural background, anyone can gain powerful mental strength from the
game. Behind a successful game is the continuous accumulation of social experi-
ence and the sophisticated design combined with psychological research. In this
case, can the game wisdom that immerses us in the virtual world be applied to
other fields and help us improve performance?

Researchers are seeking answers to this question. The concept of “ gamifying ”
can be traced back to 1980, proposed by Richard Bartle, a professor of the Uni-
versity of Essex and a pioneer of multiplayer online games, which means turning
something that is not a game into a game. The first time the word “Gamification”
appeared in this context was in 2003 and it has been widely used since 2010 [2].
Gamification research is receiving increasing attention in the past decade, and
its applications cover a wide range of fields, such as education [3,4], training [5],

health [6], wellness [7,8]and business innovation [9].
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Originated in the business world, gamification is defined as applying game el-
ements and game design techniques to non-game contexts [2]. Game elements
frequently used in gamification include experience points, progress bars, badges,
leaderboards, leveling up, gifting, content unlocking, teams, and storyline [10,11].
It has been widely proved that, when intrinsic motivation is stimulated by game
mechanisms [12], the entertainment provided by gamification is an effective tool
to enhance motivation, attract participation, and increase engagement [13-16].

It is worth noting that in a non-game context, the ultimate goal of the player
is not to gain achievements or win the game in a virtual world, but to deepen
the understanding of products, experiencing services, making deals, improving
performance, changing daily life habits, etc. in the real world. Therefore, in the
case of online education, the goal is to create a platform for students to enjoy
learning while challenging themselves. Specifically, the objective is to use game
elements and design techniques to make students more interested and motivated
in coding, help them experience the joy from learning progress, gain a sense of
accomplishment that encourages them to push ahead.

Gamification is not about making a new game just for fun. Instead, it is about
to create a new experience based on the current case and existing resources. A
good design should accurately seize the user psychology, knowing what to achieve
by elaborating the exact game elements or techniques. In other words, the game
is designed to facilitate improving user experience and to provoke emotional at-
tachments, rather than superficially decorate the original services with a hollow

concept.

2.2.2 Types of Gamification

According to Hunter and Werbach [2], Gamification can be divided into internal,

external, and behavior change gamification.

e Internal Gamification is also called enterprise gamification. It can be
applied to the core business of the enterprise. Participants, who are part
of the company, in general have common reference points, such as sharing
a common corporate culture and common goals. The gamified incentive
mechanism must be linked to the company’s existing management and re-

ward mechanism.
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e External Gamification is related to existing and potential customers.
The purpose is to obtain better marketing results, improve the relationship
between the company and its customers, increase customer engagement and
their identification with and loyalty to the product — ultimately increasing

corporate profits.

e Behavior Change Gamification aims to help people form better habits

and to create a positive social impact.

In the case of online education, behavior change gamification is the most rel-
evant in that it is expected that the students’ performance could improve after
forming a positive learning habit. Given the goals of this project, gamification in

education is studied more deeply in the following section.

2.2.3 Gamification in Education

It is widely proved that the application of gamification in education presents no-
table advantages, including increasing motivation, engagement, and capacity of
the assessment activity, as well as continuity of the learning process beyond the
school context [4,17,18]through competition and collaboration [19]. Courses with
gamified pedagogy include higher media richness and interactive mechanisms, en-
abling immersion in learning more easily [20]- which results in higher behavioral
intentions towards gamified learning systems [18]. A mapping study on gam-
ification applications in education conducted by Dicheva et al. [10]summarized
that the early adopters of gamification are mostly computer science/IT educators
because the knowledge could be difficult to understand by the early users.
However, studies also show that, although the concept seems to be simple,
gamification of education does not fully guarantee effectiveness. For example,
Kocadere and Caglar [21]categorized players into killer, achiever, explorer, and
socializer in learning environments and found out that different game elements
and mechanisms will attract and influence users in different degrees and aspects.
Therefore, when designing games, it is necessary to predict the possible reactions
of different user personalities or preferences to certain elements or mechanisms
and make corresponding adjustments in order to achieve higher effectiveness. D.

Moore-Russo et al. [11]also pointed out the following possible pitfalls that should
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be avoided in design: game elements not being closely related to learning goals;
users’ unfamiliarity and discomfort with gamified study environments; no real
changes being implemented; diminished returns on time investment. Firstly, as
mentioned in the previous section, gamification is not simply creating an indepen-
dent game, but optimizing the user experience. Secondly, it is required that the
gamification design should conform to the user cognition, and the designer should
understand the behavior habits of the target users. The last two pitfalls remind

designers to focus on actual effects and build long-term incentive mechanisms.

2.3. Gamification Framework

The framework adopted in this design project is based on “ The 6 D’s” [2] pro-
posed by Kevin Werbach and Dan Hunter in the book For the Win: How Game
Thinking Can Revolutionize Your Business, which lists six steps for developing a

gamification project:

e Define business objectives;

Delineate target behaviors;

Describe your players;

Devise activity cycles;

Don ’ t forget the fun;
e Develop the appropriate tools.

To begin with, the first three steps have been clarified in the introductory
chapter and will be further developed in the next design chapter.

Secondly, the fourth and fifth steps will be comprehensively devised. With the
project objectives and target behaviors being defined, the Octalysis Gamification
Framework (figure 2.3)* put forward by Yu-Kai Chou summarizing 8 core drives

that motivate users towards certain activities will be used to guide the activity
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Figure 2.3 The Octalysis Gamification Framework
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cycles and progression design.

Lastly, after completing the basic project framework, the author will employ
appropriate tools with the help of the Gamification Elements Pyramid (figure
2.4) 2] to complete the gamification design.

' Dynamics

Big-picture aspects

Challenges, Chance, ' Mechanics
Competition, Cooperation, Processes that drive action
Feedback, Resource Acquisition, and generate engagement
Rewards, Transactions, Tums, Win States, ...

Achievements, Avatars, Badges, Boss Fights ' Components
Collections, Combat, Content Unlocking, Giftin, ity) Specific instantiations
Leaderboards, Levels, Points, Quests, Social Graph, Teams, Virtual Goods,...

Figure 2.4 Gamification Elements Pyramid

2.4. Gamification Case Study

In this section, the Octalysis Framework is used to explain why gamification works

with two successful cases, one is of e-commerce and the other of education.

2.4.1 Gamification of E-commerce: Ant Forest

Ant Forest is a public welfare service within Alipay, which aims to encourage users

to live a low-carbon green life. In Ant Forest, users can collect “green energy ”

4 The Octalysis Framework for Gamification Behavioral Design. https://yukaichou.com/

gamification-examples/octalysis-complete-gamification-framework/
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to plant virtual trees when they walk or use Alipay to pay for various living
expenses, and the company will plant a real tree when they reached the target
amount. Alipay released the latest data® of Ant Forest that about 40 percent
of Chinese people have planted trees with their mobile phones, with 550 million
participants having reduced carbon emission of 11 million tons. So far, 122 million
real trees have been planted, covering 1120 square kilometers of land.

User journey of the service goes as follows:

1. Users pay for 5 specified categories of services with Alipay: green traveling,
including walking, riding shared bikes, taking buses and subways; paying
living expenses online, such as purchasing tickets, making a hospital ap-
pointment, shopping, banking, etc.; reducing paper and plastic, such as
ordering take-out, using express services, scanning QR code to pay bills,

etc.; and energy-efficiency recycling;

2. After 24 hours, the system will produce a certain amount of “green energy”
according to the scientific algorithm, and the user needs to log in and collect

them, otherwise they will disappear in three days;

3. Users can accumulate “green energy ” by collecting their own or stealing

in friends’ forest, and they can also give out “ green energy ” ;

4. When reaching a certain amount, users can choose to plant a real tree or

protect a preserve and a certificate will be issued.
There are 5 game elements used in Ant Forest:
e Points: “ Green energy ” serves as point in the developing game;

e Progress: The appearance of the tree will gradually change in stages as

€ ”
green energy  accumulates;

e Achievement: There are varieties of trees and preserves originally greyed

out in Achievements for users to unlock;

5 iiMedia. https://www.iimedia.cn/c1020/69846.html
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pat

o e} o o
Use Alipay Collect Green Energy aﬁz%mmmﬁogt Grow a real tree

Figure 2.5 User Journey of Ant Forest

e Leaderboard: Users compete with friends on weekly and main ranking

according to the amount of “ green energy ” ;

e Visit: Users can steal, gift or help to collect “ green energy” in friend’s

forests, as well as give props, recall friends or leave messages.

Generate Visit
Green Energy Friends

Compete on Take & Give

Plant Collect Weekly Ranking Green Energy

Figure 2.6 Long-term and Short-term Game Loop of Ant Forest

It is obvious that it takes months to plant a real tree. To prevent users from
losing patience for waiting too long, the system set up several approaches to
increase the times of instant gratification along the way. First of all, it allows
users to take friends’ energy, which both increases the fun and to some extent
shortens the time it takes to reach the goal. Users can see how much energy they

took from each other on friends’ forest pages, shown as Weekly Energy Battle
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(figure 2.7). In turn, users can also give energy away to friends. No matter giving

or receiving, users can have fun socializing with each other.

- INEgEEZ L HF -
/%%% From him/her . 2
[ ]

Figure 2.7 Weekly Green Energy Battle

In addition, when users competing with friends for weekly ranking (figure 2.8),
they unconsciously accelerated the pace of accumulation. Motivated by short-term
satisfaction, users may find it less arduous to move toward long-term goals. In
summary, Ant Forest elaborately utilizes game elements that bridge Alipay with
the public welfare. Although Alipay covers all aspects of the daily life payment
scenario, not all services are frequently used or even known by its users, some of
which facing the threat of competitors. The solution to this issue is to package all
services in a system with the low-carbon concept, so as to educate and encourage
users to use these neglected functions, and to cultivate their habit of using online
payment in any possible scenario. It takes advantage of people’s sense of social
responsibility. For example, if one wants to buy a ticket to a scenic area, he or she
would be more willing to purchase with Alipay in order to collect “green energy”
than buy a paper ticket at the place.

It is reported® that the Ant Forest has created a platform that everyone can
participate in the green action, making low-carbon life within reach: every four
Chinese people use their mobile phones to pay bills; 350 million people choose
low-carbon travel every day; more than 100 million people buy “green goods”
online, and second-hand goods recycling has become a trend.

The gamification structure of Ant Forest relies on six of the eight core drives:

6 Policy Research Center for Environment and Economy. Ministry of Ecology and Environment
of the People’s Republic of China. http://www.prcee.org/yjcg/yjbg/201909/t20190909_
733041.html
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Ant Forest
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e Epic Meaning & Calling: Users actively take part in promoting public

welfare;

e Development & Accomplishment: Users witness their trees gradually

grow with “green energy ” accumulating;

e Ownership & Possession: Users take full control of their “green energy”

that can be used to exchange a real tree or give out to friends;

e Social Influence & Relatedness: Users can compete with, visit and leave
messages to friends, take others “green energy” or take care of others’ trees,
and the game also reminds users of a ten-year-ago popular simulation game

Happy Farm;

e Scarcity & Impatience: It often takes months or even more than a year

to reach the required amount to plant a tree;

e Loss & Avoidance: “ Green energy ” is generated the next day and will
disappear after three days or be took by friends if users forget to collect

them in time.

Motivated by the sophisticated design, some planters even set an alarm clock
at 7 a.m. everyday morning to remind them of collecting “ green energy ” . This
gamification mode has been increasingly applied in various e-commerce platforms.
For example, Taobao, Pinduoduo, and Meituan encourage users to plant virtual
fruit trees (figure 2.9) by completing tasks assigned within the platform, such
as window shopping, purchasing, sharing with friends, etc., and finally, they will
receive a box of real fruit. On the one hand, it increases use frequency and dura-
tion, and consequently improves user retention and order rate; on the other hand,
it helps farmers to solve the problem of slow sales. In addition to making use
of the logic of simulation games to activate and retain users, some e-commerce
platforms also introduce casual puzzle games such as elimination games and quiz
games. Through linking game props and rewards to consumption, games effec-

tively promote customer purchases.
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Figure 2.9 Virtual Trees of Different Platforms

2.4.2 Gamification of Programming Education: SoloLearn

SoloLearn is a free programming learning platform and community with nearly 40
million users globally from the United States. This product initiates a student-
centric open crowd-learning mode, aiming at creating a fast, effective, and fun
learning experience anytime and anywhere for coding learners all over the world,
given that “in today’s world, learning a new skill can be time-consuming, expen-
sive, and not fun or easy” 7.

Sololearn is a fragmented learning platform, allowing learners to begin and
pause anytime they want. Therefore, there exists no concept as a round of game
within the platform. However, SoloLearn contains many game elements, which
link all features together with game logic. As described on its official website, this
is a platform not only for study but also a community for coding enthusiasts to
interact with each other (figure 2.10). Thus, this paper will look into its course
features and community features respectively.

Different from traditional video classes, Sololearn teaches with texts, like quests

7 Facebook for Developers. “SoloLearn” https://developers.facebook.com/success-

stories/sololearn/
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¢ 1 Concept + 1 Practice

¢ Choose a language * Simple Operations ¢ Obtain a certificate
Course o o ° o
¢ Module Quiz
¢ Projects

Community ¢ Community Challenge

* Feed, Code & Discuss

Figure 2.10 Structure of SoloLearn

in a game. It explains one concept at a time and attaches a practice right behind
the concept for learners to check if they understand the knowledge by actually
coding on their own. Such a minimum learning unit, learning-and-practicing,
helps users to not only consolidate what they have just learned, enhance their un-
derstanding, but also gives freedom to learners to flexibly adjust their study time.
During the learning journey, users can view their learning route after selecting one
language and unlocked each level in sequence. A simple lock button can magically
arouse users’ curiosity and the desire to conquer the level. In addition, practical
projects and module quizzes are set in the middle of the courses, which are more
practical and challenging than the general questions, helping students examine
their learning outcomes in an all-round way while creating a proper learning pace.
After completion, the platform will issue a digital certificate, serving as the ul-
timate goal in a game, which encourages users to continue finishing the course
rather than give up halfway. The progress bar works the same, appearing on the
top of the course main page. At the same time, the PBL system also plays a role
in facilitating learning. Users earn different amounts of Points by learning courses
and completing quizzes and projects, and then Points determine Level and rank
on Leaderboard. Points can also be used to exchange tips of practices, similar to
game props. Badge helps in guiding users to make full use of platform functions

and complete the courses in a more purposeful and planned approach. The design
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logic of a point-based Leaderboard is to encourage users to complete more lessons
and exercises, which not only contributes to a better result but also enhance use
frequency and duration.

Compare to other platforms, which focus on either learning or forum, SoloLearn
offers a comprehensive user-centric platform. Apart from attending classes, users
can also experience competition, cooperation, share and discussion within one
platform. Noted that SoloLearn is basically a free programming learning platform,
therefore, it should win users’ time as much as possible. It can be seen from
the main menu of its mobile application that four-fifths of features are related to
social functions, highlighting the role of community. Such positive internal ecology
comprehensively solves users’ demand of making friends, sharing personal works,
and discussing questions, which creates a complete loop that deeply combines

knowledge input with output.
e Community Challenge: 1v1 time -limit quiz;

e Feed: A social media for users to share study notes or anything they would
like to;

e Code: Users share projects they create for others to play and learn with

them;
e Discuss: A forum for asking and answering questions.

In all these forums, whether posts or comments are ordered by Vote, the same as
like and unlike. The more a piece of content is liked by users, it will receive more
exposure. Better than reverse chronological order, high-quality content will be
displayed on the first page, creating a positive competition atmosphere. Moreover,
users can leave a comment after each quiz to specifically discuss a certain question
with each other. The platform also allows users to follow and chat privately with
others to make new friends.

Sololearn makes use of three of the eight core drives developed by Yu-kai Chou,

among which the growth mechanism is worthy of reference.

¢ Development & Accomplishment: Progress bar, level up, XP, badges,

leaderboard, boss fight, etc. stimulate learners’ internal drive of making

28



2. Related Works 2.4. Gamification Case Study

progress, developing skills, and eventually overcome the final challenge to

obtain the certificate;

¢ Empowerment of Creativity & Feedback: Code playground offers a
place for users to share their original works, receive feedback and respond

in turn;

e Social Influence & Relatedness: Users can initiate a battle in commu-
nity challenges, interact on forums or privately chat with other users, and

the design of the feed looks similar to Facebook.

So far, it has been apparent that gamification could be a useful tool to stimulate
a certain internal desire, which leads to certain activities. This is how gamification
engages people. Inspired by the game and gamification cases, the author will
embed some of the game elements and techniques into the application design with

the help of the three gamification frameworks in the next Chapter.
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Chapter 3
Design

In this chapter, a survey on target users is firstly conducted to gain an in-depth
understanding of user demands and to verify whether the issues raised by the
author are concerned by the group.

Based on the survey results, the author summarizes the common frustrations
and expectations towards online programming courses and develops the applica-
tion called DAGONGREN! according to “The 6 D’s” structure. Besides, the
Ocatalysis Framework and the Game Elements Pyramid are referred to design
intrinsic motivation and materialize the framework respectively. Finally, Mocking

Bot, a prototyping tool, is used to create user interfaces of the application.

3.1. Pre-study: A Survey on Target Users

The author surveyed 352 Chinese females aged from 18 to 30 by an online ques-
tionnaire.

According to the result, 47.7% of the respondents have learned at least one pro-
gramming language, with 28.4 % have a command of two languages and above.
Among programming languages, Python is the most popular, with 34% of respon-
dents having learned it, followed by C with 16%, R, Java, and C++. As for those
who can’t program, 58.7% indicated that they have the willingness to learn, with
Python topping the list of the most want-to-learn programming language with an
overwhelming 57.7%. In terms of the learning objectives, 7.4% of the respondents
learn programming for the reason that their current job requires programming

capability, and 88.9% are preparing for the future. From the data above, female

1 A 2020 buzz word in China that literally means Employee who strives for money everyday.
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programming education seems to be a potential market, and Python is not only
popular with learners, but also a favorable choice for beginners.

The learning behaviors and difficulties of respondents were also investigated.
For those who have learned to program, online education is the most frequently
used method of learning, followed by school education. Relatively few respondents
study through reading paper or digital books. (figure 3.1)

Online courses

Reading paper or digital books

Never ~ Rarely = Sometimes ™ Often M Always

Figure 3.1 Q6: How do you usually learn programming?

Regarding the problems with learning to program online, “hard to truly under-
stand” is the most frequently encountered situation, that is the users thought they
understand but still have difficulty coding independently. In this case, it is natural
for them to ask professionals for help, however, there exists no solution providing
such service. Most online learners think that online courses are not interactive.
Being unable to communicate directly with teachers or other users makes them
unable to solve problems in a timely and effective manner. Moreover, many users
are expecting the improvement in knowledge practicality, for programming as a
tool, it is critical to put the theory into practice. How long it takes to finish a
lesson also received concern more or less. (figure 3.2)

41.3% of the respondents who can not program has attempted to learn but
failed. As shown in the chart below, first of all, 73.7% of learners stop learning due
to lack of supervision. If there is no urgent work demand, the freedom of learning
will result in making no plan and giving up halfway. Although adults are stronger
in self-control than kids, they could be distracted by other work or personal issues

based on their priorities. The case that paying thousands of yuan but hardly
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Hard to truly understand

Lack of social features

Can't communicate with lecturers

Not useful in real life

One class takes too long

Never  Rarely Sometimes Often m Always

Figure 3.2 Q7: What difficulties have you encountered while learning to program

online?

attending classes is not an exception. Secondly, as the course gradually progress
to be more abstruse, 57.9% of the respondents were repulsed by difficulties. It is
understandable that when self-study, if learners are unable to interact or discuss
with lecturers and other classmates, they are more likely to get stuck, making
it hard to push themselves ahead. Particularly when concepts are linked from
one to another in one lesson, users will encounter bugs if they misunderstood or
overlooked a small point, and they have to review the video several times until they
identify where the problem lies, which could be time-consuming. Additionally,
inadequate practice and social features are also discouraging reported by nearly a
third of the respondents. More than a quarter claimed that they don’t have time,
or the content was too boring. (figure 3.3)

Finally, regarding the online programming learning product, the author has
carried on a preliminary investigation to the demand of target users. The result
indicates that more than half of the respondents think that “practice”, “supervi-
sion” and “progression” will motivate them to keep learning, in accordance with
the problems encountered in learning reported above that should be addressed.
Nearly 40% of respondents also expect the platform to offer competitive elements
to increase interaction between students. Therefore, this research will take these
attributes into consideration in design to create a motivating and engaging pro-

gramming platform. (figure 3.4)
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Lack of supervision

Too difficult to continue

Have no study partner

Of little use at present

Too boring

Have no time

Other reasons H

\ \
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0%

Figure 3.3 Q5: Why did you give up programming?

Practice

Supervision

Progression

Competition

None of above

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0%

Figure 3.4 Q8: What features will motivate you to keep learning?

33



3. Design 3.2. Design Process

To sum up, according to the results of the questionnaire, four challenges will be

solved as follows:

1. Inadequate practice: More practical projects will be added in the middle
of the learning journey to inspire users by real-life applications, making what

they learn useful;

2. Lack of supervision: Self and peer supervision mechanism will be devel-

oped;

3. No incentive to continue: A developing system will be designed to con-
tinuously provide users with a sense of accomplishment as well as build an

emotional connection to the platform;

4. Lack of interaction: Users will be able to experience various ways of inter-

action such as competition, cooperation, team, etc. within the community.

In the next section, the author will develop the platform based on “The 6 D’s”

structure, the Octalysis framework, and the Game Elements Pyramid.

3.2. Design Process

The results of the pre-study convey the message that there is a demand for learning
Python in a more practical approach among the target users of this research.
At the same time, this particular group has a preference for simulation games,
which often contains elements such as development, collection, and a progressing
storyline according to the previous study on the Chinese game market. Therefore,
an office simulation Python learning and social platform with the background story

of career advancement is designed in this section.

3.2.1 Define project objective

The objective of this study is to help young females, who have difficulties with
program learning at an early stage, to overcome the hardship through gamification

by stimulating their internal motivation with engaging game design.
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From many alternatives, Python is selected as the target language to learn,
since, firstly, it is widely used in various working scenarios, including Web de-
velopment, finance, data analysis, image processing, etc.; secondly, Python is
relatively simple, easy to read and highly efficient, which make it a suitable pro-
gramming language for those who have no technical backgrounds to get started;
and lastly, it is mostly picked as the most want-to-learn programming language

by respondents in the pre-survey.

3.2.2 Delineate target behaviors

The main expected user behaviors are summarized in the user life cycle below
(figure 3.5). Generally, users may leave the platform during the transition from
the first stage to the second or sometimes from the second to the third when they
found themselves have trouble continuing the learning. This project aims to help
users to stimulate their interests in Python and to ensure the continuity of the
learning process until they finish all classes and finally feel a sense of belonging
in the community. Once becoming active users, they would take the initiative to

recommend to friends, which creates a positive user life cycle.

Download the
application

Foster interests in

Make Referrals .
programming

Become loyal
users

Develop daily
learning habits

Complete a course

Figure 3.5 Ideal User Life Cycle
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3.2.3 Describe your players

The target users of the study are female college students and young professionals
aged from 18 to 30, who have personal or professional needs, such as data pro-
cessing, office automation, etc., but have trouble with crossing the threshold or
continuing the advanced level due to certain reasons. They have the tendency to

learn but can’t find an engaging course for them to learn with fun.

3.2.4 Devise activity cycles & Don’t forget the fun
The Background Story

In order to be more practical, the platform simulates a real workplace environ-
ment, allowing users to experience a challenging development of growing from an
inexperienced trainee to the CTO of the company eventually. The story begins
with the user entering a company as a trainee, and progress then gets promoted
along the career path by passing through each level. The whole course is divided

into 30 levels as shown below:

Level 1-3 Level 4-9 Level 10-16 Level 17-23 Completion
Trainee Specialist Supervisor Manager CTO

Figure 3.6 Promotion Path

All users are employees in a virtual company, experiencing a series of workplace
routines and events, the same as working in a real company. Before starting, a
recruitment test is required to assess the programming level of each user, then the
system will customize their course. Employees’ performance is evaluated by KPI,
which can be earned by daily punch-in (log-in every day), working (learning and
practicing), contributing to projects (forming a group and developing projects
with other users), competing for tasks assigned by the leader (participating in
1v1 time-limit quiz battle), etc. KPI will decide the weekly and annual employee

ranking regionally and globally, and outstanding employees will receive awards as
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Competition
Recruitment Test Punch-in Working Promotion CTO
Group Project
KPI Weekly & Annual Ranking Reward

Weekly Salary Sweepstake

Figure 3.7 User Journey
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well as physical rewards. In addition, users can use salary, distributed based on

weekly performance, for sweepstakes to gain office items collections. (figure 3.7)

Quests will be given in a conversation mode. There is no video but texts in

any scenarios, including learning, practicing, competing, collaborating, etc. For

example, in the study module, there will be a virtual mentor teach users in the

form of conversation and assign working tasks after then.

Internal Motivation - based on the Octalysis Framework

1) Epic Meaning & Calling

Thanks to the storyline design, learners continuously complete various tasks
on the platform not only for learning purposes but also for career advance-

ment;

Users can team up with colleagues to create original projects and share on
internal BBS, which will be ranked based on the votes they received, and
will strive for team glory by actively initiating and participating in building

projects, interacting with team members, and thus further improving skills;

Users will be divided into different branches according to their register re-
gion, and the performance of each branch will be evaluated by summing up
the KPIs of all employees in the branch, in which case, independent users

are no longer fighting for themselves but their branches.

2) Development & Accomplishment

Points is presented as KPI which users accumulate based on the performance
of designated Quest and Challenges, increasing the online frequency and

duration;

Employee Badges will be granted when users completing a certain number

of Quests, encouraging users to repeat certain tasks;
KPI decides rankings on Leaderboard;

Users Level Up along the Progress Bar, which is presented in the form of

promotion path, which greatly pushes users ahead;
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Promotion assessment is the Boss Fight that users encounter at the end of

each transition stage, playing a role in controlling the progress pace.

3) Empowerment of Creativity & Feedback

Users can create original programs solo or with a team and upload to the
internal BBS;

On the BBS, users share works and receive instant feedback, asking & an-

swering questions.

4) Ownership & Possession

KPI can be used to exchange hints when users have trouble with practice

questions;

Users will be paid weekly with Salary according to the KPI they accumulate
within seven days that can be used to take part in sweepstakes for office

items;

Users’ private space can be decorated with office items and certificates of

awards.

5) Social Influence & Relatedness

Users can message, hold audio and video meetings with colleagues;

The platform allows users to collaborate with colleagues in conducting group

project, enabling real-time co-editing on one program.

6) Unpredictability & Curiosity

Courses are locked in order to stimulate users’ curiosity;

In a sweepstake, users don’t know which office item they can get, and the

unpredictability makes users get addicted.

7) Scarcity & Impatience

In the learning module, users are allowed to make five mistakes in practice
questions at most. The HP limit can control the pace of learning as well as

improve user concentration;
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e Users have to exchange KPI for salary to participate in sweepstakes, there-

fore, it takes some time to obtain one chance.
8) Loss & Avoidance

o After setting a weekly goal, users should punch in every day for a week,
otherwise, their KPI will be reduced.

3.2.5 Develop the appropriate tools
Dynamics — Narrative & Progression

Both of these keep users engaged and motivated to participate in the working
activities. At the same time, the narrative makes learning feel more like real-life
experience, whereas progression keeps learners confident in their own ability to

learn and progress.

Mechanics — Challenges, Competition, Cooperation & Feedback

Challenge, as the name indicates, is a challenging quiz that users have to solve
at the end of each stage, combining learned concepts into a practical real-work
simulation task. Through achieving challenges, users can not only deepen the
understanding of what have learned but also gain a sense of accomplishment
that motivates them to continue learning. Competition helps users to consolidate
knowledge by memorizing basic concepts or conducting simple operations in a
time-limited battle. Cooperation offer users opportunities to apply the knowledge
with creativity and inspire each other in a study group. Feedback allows users to
encourage each other and create a positive learning environment. When facing a
difficult problem, one can’t be too frustrated to carry on with the help of other

users.

Components - Game Elements

1)Point
Along the learning journey, the platform allows users to earn KPI, an evaluation
indicator like the point system in a game, through daily sign-in, learning, prac-

ticing, participating in quiz battles and cooperation projects. The value of KPI

40



3. Design 3.2. Design Process

decides users’ employee ranking, including peer ranking, regional and global rank-
ing, and reward will be offered weekly and annually. Through using the exclusive
metric, KPI, to measure comprehensive performances within the platform, it is
expected that users’ study frequency and duration would be effectively increased,
and user stickiness would also be enhanced. Consequently, these features all to-
gether could help users learn and practice from different perspectives, so as to
achieve better learning outcomes.

2)Leaderboard

The Leaderboard is divided into Peer, Regional and Global Leaderboard. Peer
Leaderboard shows the weekly ranking among friends, where users could compete
with friends within their private social circle. Being a little more diligent by ex-
hausting commutes or the time before bed to complete more practices, one may
edge out his or her peers to top the rankings, from which one’s sense of accom-
plishment and superiority gradually accumulated. While, Regional and Global
Leaderboard reflects the ranking of all users, which actually does not meet the
demand of most users, because it requires a large amount of time and effort to
achieve a high ranking. It makes less sense for a learner who just wants to learn
and manage Python. However, the small number of learners who ranked in the
top 10% of the list are of great value in terms of product promotion. They are
KOLs within the platform, who should be mentally or physically rewarded with
bonus KPI, special certification or privileges to be activated as free publicity am-
bassador of the platform. A large number of potential users would be economically
leveraged by these loyal users.

3)Badge

Badge is the best way to educate a novice to quickly figure out a growth system
with complex features, because badges set clear goals for beginners, directing them
where to go to push forward the storyline. First of all, in order to collect badges,
users would constantly explore various activities to complete the specified tasks
within the platform, then gradually develop habits. Second, the required number
of completions would speed up the learning process and increase the frequency of
use. Finally, the badge upgrading system gives users more room for advancement.
In addition to guiding users and invisibly advancing progress, badges can also

improve user experience. During the long Work-Promotion-Work loop, a “salary-
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Fast Learner Battle King Super Brain
Good Colleague Leadership Financially Free
Model Employee Modesty Collector

Figure 3.8 DBadges

man” may feel fatigued and need fresh stimulation. A badge serves as a short-term
encouragement which makes up for the sense of accomplishment that hasn’t been
fulfilled for a while, especially during the later stages when get promoted takes a
longer time. Besides the regular badges mentioned above, hidden badges shown
as question marks would greatly arouse curiosity, in which case users would spon-
taneously explore and share, resulting in higher user retention and acquisition.
4)Quests

Quests are presented as working tasks and given after the mentor’s tutorials.
5)Boss Fight

Before stepping into the next stage, which means promotion in the story, users
have to pass an assessment, that is, a more complex and comprehensive practical
project.

6)Teams

Users can form teams or join in a team and create original programs collabora-
tively.

7)Virtual Goods Collections Unlocking

There will be a virtual currency, Salary, that can be used in sweepstakes to win,
in other words, unlock office items. Users can collect items and display them in
their private space. It takes time to unlock all items, and there will be hidden
items every season, which could be refreshing and addictive.

8)Avatar

Users have their own work badges, including employee number, avatar, position

information, and personal profiles on the private page.
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3.3. User Interface Design

After completing the framework, flow, and elements design, the author designed
18 main user interfaces with Mocking Bot.

The illustrations are from unDraw?, a open source website created by Kate-
rina Limpitsouni. Part of the course content is referred to programming learning
applications SoloLearn® and Mimo®.

In this section, each page will be presented and introduced in order of oper-
ational priority, which demonstrates a clearer and detailed picture of the flow

between features within the application:
¢ Welcome Page

Welcome Page gives a brief introduction of the background story and invites users

to sign in. Click the purple button to enter the Registration Page. (figure 3.9)
¢ Registration Page

After filling in the basic information, users will receive an SMS verification to

ensure the mobile phone number is valid. (figure 3.10)
o Test Page

Upon completion of registration, users directly enter the Test Page, with 5 ques-
tions to answer successively. The system will show results when the user tapping

the options and automatically jump to the next question. (figure 3.11)
¢ Result Page

After the test, the system will identify the programming level of each user and
generate a customized curriculum for her. For those who have learned basic
knowledge, they are allowed to take the shortcut to advanced courses by skipping

the fundamental classes. (figure 3.12)

2 unDraw. https://undraw.co/illustrations
3 SoloLearn. https://www.sololearn.com/

4 Mimo. https://getmimo.com/
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Hil sTTA

Our company is pleased to offer you the
position of IT Trainee.

If you choose to accept, you will be taking
the lead on data processing, software
development and other related works. Don’t
worry, | will be your mentor and teach you
how to handle your challenging work! |
believe you will experience a rapid growth
with your professional skill :)

To accept this offer, please sign in and a
preliminary assessment will be sent to your
email automatically, which will tell us your
current capability. We looking forward to
seeing you soon!

Sincerely,
EANWN 2

Figure 3.9 Welcome Page
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Figure 3.10 Registration Page
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Recruitment Test
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Figure 3.11 Test Page
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12:00 oll F .

Test Result

20...

It seems that you are not
familiar with Python. Don’t
worry, let’s start with
some basic concepts.

Go to the Office i

Figure 3.12 Result Page
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¢ Punch-in Page

Before entering the Home Page, users have to punch-in. They can earn KPI by
daily punch-in and will get bonus points after seven days, which helps users to
form learning habits. This feature is expected to be served as effective supervision

that many users need, reported in the survey. (figure 3.13)

e Home Page

Main features are included on the Home Page. On the top left of the page, users
can see their level information and enter the private page by tapping the user
icon. On the top right of the page displays users’” KPI, the indicator related to all
activities within the application. On the bottom, there lies the main menu with
a learning module in the middle sided by two social features. Besides the core
learning function, the author prioritizes the forum and team features to connect
individual users to meet the interaction demands of users. Other additional fea-
tures can be found on the top right of the curriculum. In the center, users can
check the curriculum by swiping the screen vertically. For the ongoing course,
users will see the title, content, duration, and rewards of the course; for learned
courses, their performance was evaluated according to the 3-star rating, and they
can decide whether to review the lesson one more time to improve the grade; the
unstudied curriculum and projects are locked. Lastly, above the list are greeting

words and days of use. (figure 3.14)

e Course Page

The class presents in the form of texting. A virtual mentor is going to give
instructions by teaching and asking questions such as multiple choice or fill in the
blank, in the middle. The system will check the answer immediately and allows
users to make five mistakes at most, counted by the heart icons on the top right
of the page. (figure 3.15)
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Punch-in
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Figure 3.13 Punch-in Page
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Figure 3.14 Home Page
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No matter how complex a program
is, it begins with a single line of
code. This first line is usually a
variable.

Programs use variables to
remember information.

To create a variable, we need to
give it a name. Variable names
need to be single words and,
therefore, have no spaces.

If you want a variable name with
multiple words, you use _ to
connect the additional words.

Let’s start with creating a variable
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Figure 3.15 Course Page
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e Assignment & Practice Page

At the end of each class, users will be assigned a practical task that they might
encounter in the real workplace.

The application simulates the real coding environment, in which users can code
directly with their phone. Swiping horizontally, users can check the original data
materials and run to see results. When getting stuck, they can also exchange
KPI for a hint. Above the keyboard, the left code icon indicates operators and
functions and will show predictions in the bar when typing to facilitate users to
code more quickly. Besides, users can clear the code and run code with the other
two icons on the right. (figure 3.16 & figure 3.17)

e BBS Page

On BBS, users can share texts, pictures, videos, codes, and asking questions.
When a code file is shared, it will present as a link leading to the simulated
coding environment, where users can check the code and play with it. When
posting a question, users can attach keywords to it to make it easier for searching
and reviewing by others. After receiving useful answers, the user could turn the
question into “ Solved ” status. Besides, users can leave comments on, forward,
or vote for a post. Different from traditional reverse chronological order, the new
order approach, based on the number of votes, is adopted here to help users screen
high-quality contents and encourage them to produce more valuable contents.

Users can also search for specific contents with the searching bar. (figure 3.18)

e Team Page

More intensive interactions can be achieved by building a team with other users
to work on a big project. Team feature provides powerful project management
tools including planning with Outline, setting schedules with Timeline, monitoring
status of every step with Progress, and open shared files with Project. It allows
users to join in one project at a time. By tapping the avatars of other team

members who are online, users can individually chat with them. (figure 3.19)
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Figure 3.16 Assignment Page
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Figure 3.17 Practice Page
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Figure 3.18 BBS Page
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Figure 3.19 Team Page
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e Battle Page

Battle simulates the scenario when one competes with her colleague for a criti-
cal project. They have to prove their capability to the leader by answering several
questions. On this page, users are automatically matched with a random oppo-
nent, but they are allowed to change the opponent or invite a friend if they want.
In one round, there will be 10 multiple choices or fill in the blanks, which can be

done in minutes that could be addictive. (figure 3.20)
e Achievement Page

In the Achievement library, users lighten the greyed icons through completing

specific tasks, which require them to use all features several times. (figure 3.21)
e Message Page

The same as other messaging apps, the instant message feature supports individual
and group chat. Users can also find official accounts in the chat list, where they

can not only receive official notifications but also contact customer service. (figure
3.22)

e Chat Page

On the chat page, users can send text, stickers, and files including pictures, videos
and other files. (figure 3.23)

e Private Page

Private Zone contains personal profile, achievements, and point system. Users can
edit profiles on this page, as well as see the information of level, KPI, number of
wins, badges, and number of flags completed. There are some additional functions
such as Note, where users can review what they have learned, Flag, which is
the weekly goals set by the user themselves and the ranking. As for the point
system, users can check their KPI, which turns to weekly Salary, and use salary
in Sweepstake to win Collections of office items that can be used to decorate the

desk displayed in the center of the private page. (figure 3.24)
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Figure 3.21 Achievement Page
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Figure 3.23 Chat Page
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Figure 3.24 Private Page
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e Ranking Page

Swiping horizontally to see Peer Ranking, Regional Ranking, and Global Ranking.
The ranking will be updated by the end of every week. Hard-working users can

win special badges and Annual Best Employee Awards. (figure 3.25)

e Sweepstake Page

Tap the box to open the gift with 200 yuan. On this page, users know how much
money they have in the account and how many boxes they have opened. The text

below reminds them to be careful with their balance. (figure 3.26)
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Figure 3.25 Ranking Page
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Figure 3.26 Sweepstake Page
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Chapter 4

Evaluation

In this chapter, qualitative analysis and quantitative analysis are adopted to verify
the usability and effectiveness of the design.

In the qualitative analysis, three target users were invited to participate in us-
ability testing to use the application and share their experiences and perspectives.
Before evaluation, the author interviewed them respectively to verify that they
have the intention to learn programming, thus they are likely to give honest feed-
back and put forward constructive suggestions on the product. Then, in the usabil-
ity tests, the participants were told to explore the application freely; meanwhile,
the author observed their operation paths and whether they had any problem with
the operation. After each trial, the author conducted a semi-structured interview
with the participant to collect their opinions and feelings such as whether they
felt fun and motivated by the gamification design and whether they are willing to
learn programming with such an innovative approach. In the end, the participants
also proposed their ideas for improvement, which were adopted in the modified
pages.

In the quantitative analysis, sixteen target users were divided into two groups
for a/b testing. Two versions of learning materials with the same content were
shown to users at random: one was similar to the paragraphs and exercises in
traditional textbooks, and the other was to simulate real-time chat with a virtual
mentor conducted via online meeting software. The data of duration and accuracy
were tracked respectively to prove the learning efficiency of the design. Users were

also surveyed after the experiments on their subjective views on the learning mode.
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4. Evaluation 4.1. Usability Testing

4.1. Usability Testing

4.1.1 Persona

First of all, the author collected basic information of the three participants, includ-
ing personal information, usage scenarios, expectations, motivations, and frustra-
tions.

Zhang is a graduate student majoring in Finance, living in Nanchang, Jiangxi
Province, China. She would like to learn Python to do quantitative investment
and mine data. She is busy with school work, so she hopes to use the fragmented
time to learn programming. Her learning goal is so clear that she hopes that the
learning content is customized to help her apply what she has learned. She is
easily demotivated by failure, therefore, she expects the application to include a
certain incentive mechanism and social features. Wordy concepts make her feel
pressured.

Xue is a commercial executive with a year and a half working experience in the
field of international trade, living in Tianjin, China. She has no clear learning
goals but wants to improve her competence in the workplace through learning
programming. She hopes that she can continue to create various projects along
the learning process, so that she can not only have an idea about the practical
significance of programming but also increase the sense of accomplishment. She
also hopes that the course could be entertaining and interactive. She is worried
that her enthusiasm would soon disappear, so she needs supervision to encourage
her to keep learning. In addition to the regular point system and daily punch-in,
she expects a surprising bonus.

Yuan is a data analyst with one-year of working experience in the field of the
Internet, living in Beijing, China. She has no experience in programming, but
she has to frequently communicate with developers at work. She would like to
learn some basic knowledge of Python to facilitate data analyses and improve
collaboration efficiency with colleagues. She hopes that the platform would allow
her to discuss codes with other learners forming a positive learning and community
atmosphere; help her to filter study partners with similar backgrounds to work on
projects together; provide different project options so as to meet her customized

needs. Long lecture videos and advertisements are annoying to her.
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4. Evaluation 4.1. Usability Testing

In summary, when asked what kind of programming learning platform they
are expecting, they expressed their concerns for “ practicality 7, “stimulation” ,
“supervision”, “interaction” and “customization” . In contrast, they would be
demotivated by the “single-student ” learning environment, abstruse concepts,

impractical knowledge, and traditional classroom without encouraging incentives.

4.1.2 Operation

After the preliminary interview, the author asked the participants to freely explore
the product and observed their actual operation in order to evaluate the usability
of the product. The operation paths of the participants are basically the same,
which can be traced as the following route:

Welcome Page Registration Page Test Page Result Page Punch-in Page Home Page
“Team Page Home Page BBS Page Home Page Practice Page Course Page
Home Page Competition Page Home Page Achievement Page Home Page Message Page

Sweepstake Page Private Page Ranking Page Private Page Home Page Chat Page

Figure 4.1 Operation Path of Participants

This result is consistent with the author’s original design intention. After com-
pleting the registration and capability test, users firstly need to “ punch-in” and
then arrive at the home page. Because this is a platform that combines learning
and socializing, the bottom menu of the home page has the study page in the
middle, flanked by the other two social functions: BBS and Team. Therefore,
the curriculum directly attracted participants’ attention at the first glance. They
explored the learning process and practice fluently. After returning to the home
Page, they visited the BBS and Team Project successively from left to right. Af-
ter finishing the main menu, they noticed three small icons at the top right of
the curriculum which leads them to Battle, Achievement, and Messages, from left

to right as well. They discovered Private Zone finally. All participants recalled
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4. Evaluation 4.1. Usability Testing

that they noticed the icon at the very beginning but were soon attracted by the
courses. It seems that users are accustomed to the existence of the personal page
on any application, thus they have little curiosity about it. In the usability test,
the participants experienced no obvious operational difficulties. All the functions

are quickly discovered and explored in order of priority.

4.1.3 Feedback

The author collected feedback from the participants immediately after the usabil-
ity test to gather their most intuitive and complete views and feelings. They were
asked to share their feelings from three perspectives: visual design, functional
design, and emotional design.

Visual Design

e The user interface looks adorable.

Participants agreed that the tone and overall style are lovely, and the color looks
smart and professional. Compared to the design of other programming learning
platforms that are most oppressive and technological, this application makes them

feel relaxed both visually and psychologically.
e The instructions are clear.

The interface is simple and clean so that they know where to go next according to
the theme color. Xue indicated that the function button distribution is reasonable
with priorities: “ The icons are well-chosen, I easily understand what they mean.”

Functional Design

e Customized course based on the result of the test is helpful.

Zhang and Xue agreed that, for experienced learners, through the entry test, they
can locate their current programming level and attend courses tailored to their

needs, so that they can skip the basics, which would save a lot of time.

e The learning-and-practicing mode provides instant self-examination.
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4. Evaluation 4.1. Usability Testing

For the participants, the biggest fear is that they think programming is too hard
to master. Through learning-and-practicing mode, they can immediately examine
whether they have fully understood a certain concept and know where they make
a mistake, step by step, from easy to difficult, from simple to complex.

In addition, according to Zhang and Yuan, this method helps them effectively
solve the time conflict. They can pick up their mobile phones anytime and any-
where to study and practice without too much burden, unlike the traditional long

lectures.

e The practical projects highlight the meaning of learning program-

ming.

Three participants expressed an expectation for practicality before the test. They
were afraid of wasting time on something impractical at work, as Xue emphasized
that there was always a gap between what have learned and what to be done in
real-life practice. They all agreed that the simulated project based on real work

scenarios is both meaningful and interesting.

e The positive atmosphere of the community is an effective motiva-

tion for learning.

Social features were highly appreciated as a distinctive characteristic of the appli-
cation. Xue said: “ The traditional video course brings a lot of difficulties for me,
so I think it is necessary to have such features on the self-learning platform. I can
get timely help when I encounter problems, and at the same time I can see other
learners share their experiences and progress.”

“ By communicating with other learners on the forum, problems can be solved
quickly, otherwise it could be frustrating for me.” Zhang added.

Yuan shared her online learning experience that when she studies by herself,
she quickly loses patience and interest if she has no friends to discuss with: “ I need
friends to make progress together and we motivate each other to keep the passion
to go further.” She also mentioned that “the VOTE function is very innovative,

which helps me to automatically screen high-quality content.”

¢ Forming teams helps users make new friends and improve compe-

tence.
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“ Team is one of my favorite features.” said Zhang, “ It enables me to find like-
minded study partners, who can supervise and encourage me, and let me know the
charm of team cooperation because team spirit is a very admirable merit, which re-
quires that we should not only think about ourselves. Our leadership, coordination,
and management capabilities can also be enhanced through teamwork.”

Yuan agreed that for someone who has no programming background like her,
this feature gives her opportunities to work on challenging projects with experi-
enced teammates. Considering the platform conversion rate, users are likely to
invite their friends to work on a project together on the application. Therefore,
this is also a good design in terms of user acquisition. She added that she can

also meet people with the same hobbies, which satisfies her social needs.

e Battle feature makes good use of fragmented time to consolidate

what has learned.

Zhang and Xue agreed that the competition enables them to consolidate knowl-
edge while competing with others. It is motivating for them because they have to
learn more and practice more to get more wins to earn additional KPI.

“ A game takes minutes but contains a couple of questions. It is very efficient

and convenient for a busy employee like me to review the knowledge.” Yuan added.

e Achievements and Sweepstakes will increase the frequency of use

and enhance platform stickiness.

Xue expressed her love for the ideas: “ Achievement icon and sweepstakes perfectly
fit the young females’ taste. I believe many girls enjoy collecting good-looking
well-designed items, such as virtual clothes in Nikki, characters in Onmyoji, and
decorations in Animal Restaurant. It is critical that the items are collected for
a certain use. Travel frog, for me, is a case of failure. In the beginning, I was
attracted by the adorable visual design, but I soon realized that it was meaningless
to collect the useless items. However, in this application, I collect the office items
in order to decorate my own desk. I would be very satisfied to earn them, play
with them, and show them off to friends. In addition, it provides a private zone
for me, thus it becomes more than a place to learn.”

Moreover, Yuan believed that everyone likes making money and shopping, and

the KPI-salary-sweepstake cycle reflects the reality, which makes it engaging and
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addictive.

Emotional Design

Zhang recalled that online courses usually took a long period of time, during
which she was easily distracted, and learning efficiency was low. There was little
interaction as well. This application opened up a new approach to learn online, in
which the progression, competition, and collaboration make her feel that learning
is as easy and fun as playing a game.

Xue thought it makes sense for her because combined with the background
story, it simulates a lot of real application scenarios. “ The designer has a deep
understanding of the target market segment, and a good grasp of young females’
preferences in both visual and stimulation design.” As an experienced simulation
game player, she found the application helpful and attractive, especially the fea-
ture of desk decoration. “ I can’ t wait to put a cup of hot bubble tea on my desk
in the winter.” she said excitedly.

Yuan also gave positive comments: “ Different from traditional video classes,
the design of the simulated workplace is very fresh to me. It is of great practical
significance. I can imagine that I would strive for KPI and make money on the
platform just as what I do in real life. If this application is launched in the app

store, I would definitely download and use it.”

Overall Review

Participants reviewed their previous expectations and frustrations, and measured
to what degree the application met their needs and overcome their worries with a
5-point Likert scale. The results indicated that the application met their expec-

tations and avoided frustrations to a great extent. (figure4.2)

4.1.4 Improvement

Finally, the author discussed with three participants the drawbacks of the appli-
cation as well as the solutions, summarized is as follows:

1) Customized Appearance

e Display Light color in the daytime and shift to Dark color after sunset;
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To what extent does it meet your expectations? Average
Learn from the scratch 5

No time restriction

Motivating that makes me want to continue without frustration 4
Can coding on my own while learning 5
Make clear what work can be done with the language 5
Entertaining projects 4
Solve problems in time 4
Have interactive features, such as forum for solving problems and discussion 5
Personalized content, segmented scenarios for different kind of work 3
To what extent does it avoid your frustration? Average
Too much to remember 3
No basic computing knowledge

Takes too much time 5
Not practical 5
No incentives and adequate supervision 4
Plain progress without fun or surprising bonus 5
No interactions 4
Too hard to understand 5
Annoying advertisement 5

Figure 4.2 Review of Expectations and Frustrations
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e Add festival limited appearance.
2) Customized project

e During registration, users’ professional fields, and learning objectives are col-
lected, so that different types of practical projects are customized according
to their demands, such as data-analysis-oriented, machine-learning-oriented

projects.
3) Enhance the connection between virtual and real world

e Form an alliance based on users’ school and company, so that users can
find more learning partners in real life, enhance the sense of belonging, and

bridge the online and offline scenarios;
e Utilize word-of-mouth mechanism to win more new users for the platform;
e Recommend similar users, such as alumni, colleagues, etc.
4) Supervise each other

e User can catch friends that haven’t punched in for 3 days and take a certain
amount of KPI of them, in which way users will log in regularly to prevent
their KPI from taking by others.

5) Too much content on home page
e Separate the course list into a solo page;

e Display user’s personalized office desk on the Home page, showing their

badges and office decorations that satisfy their sense of accomplishment;

e Move the “message” icon to the Private page.
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4. Evaluation 4.2. A/B Testing

4.2. A/B Testing

For the teaching part, the author conducted an a/b testing to measure user learn-
ing efficiency and satisfaction via WeChat, Voov Meeting, and Zoom. In the
experiment, 16 target users without Python experience were randomly served
with two versions of Python learning materials and questions. The five prepared
questions range from easy to difficult. The first four correspond to four different
concepts, and the last one examines the comprehensive application of all concepts
learned by users. The participants are provided with the same basic python knowl-
edge presented in two different approaches: one is traditional text and quizzes,
the other is personified text leading to each question. For the control group, the
approach is similar to self-study by reading textbooks, users were told to learn
and digest by themselves, to identify the related key points when solving quizzes
and figure out errors without instant help. For the experimental group, users fol-
lowed the guidance and instructions of a virtual mentor in the form of a simulated
instant chat, in which users are expected to be more concentrated, digest and ap-
ply knowledge in time, run and examine their code in a simulated programming
environment.

The author measures the learning efficiency by tracking on time for study and
completing quizzes respectively, as well as accuracy; the participants’ feedback is
collected through questionnaires to measure user satisfaction. It can be seen from
the chart (figure 4.6) that, compared with the traditional textbook learning mode,
it took a much shorter time for learners to complete the experiments with higher
accuracy when experiencing a gamified learning approach with a background story;,
an interactive conversation and quests. Learners in the experimental group took
an average of 38 minutes to complete the whole experiment, while those in the
control group spent about 11 minutes more to finish. Users in the experimental
group took an average of 5 minutes more on the learning part compared to the
control group, which can be explained for the following two reasons. On the one
hand, for the experimental group, the concepts are linked with introductory and
guiding words that would take a few minutes to read; on the other hand, the learn-
ing pace is subjected to the conversation flow, so that users need to make sure they
understand the knowledge before they can progress to the interspersed questions.

Thanks to the engaging “ working guidance and tasks ", the experimental group
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spent about 16 minutes less completing the 5 quizzes, within which 4.375 ques-
tions were correctly answered on average. In contrast, users in the control group
not only spent more time answering the questions, but they could hardly get the

answers right, with an average of 1.375 questions correctly answered. (figure 4.7)

Experimental Group

User Total Duarati: Study
userl-1 2460 1254
userl-2 1440 934
userl-3 3300 2220
userl-4 2520 2070
userl-5 1680 1083
userl-6 2040 1221
userl-7 3000 2222
userl-8 1800 1303
Average 2280 1538.375

Control Group

Quiz Durati

1206

506

1080

450

597

819

778

497
741.625

User Total Duar Study D Quiz Dur
user2-1 2700 687 2013
user2-2 2400 1060 1340
user2-3 2520 1834 686
user2-4 2280 970 1310
user2-5 4080 1507 2573
user2-6 3360 2177 1183
user2-7 4200 490 3710
user2-8 2160 995 1165

Average 2962.5 1215 1747.5

Based on the quiz answers and feedback given by learners of the control group,

there are 5 main problems summarized as follows:

1. After reading the material once, they thought they already understood, but
when facing a quiz they had no idea how to apply the knowledge to solve

an actual problem;

2. When they learn a lot at a time, they are easy to confuse the concepts,

Figure 4.6 A/B Testing Result
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leading to wrong code usage or not getting the optimal solution;

3. It takes time for them to study, trial and error to actually digest knowledge;

4. They have no idea what is wrong with the code, and have no one to ask for

immediate help, which makes learning difficult;
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4. Evaluation 4.2. A/B Testing

Experimental Group
User Ql Accuracy Q1 Duration/sec Q2 Accuracy Q2 Duration/sec Q3 Accuracy Q3 Duration/sec Q4 Accuracy Q4 Duration/sec © Q5 Accuracy Q5 Duration/sec
userl-1 1 16 1 92 1 141 1 357 0 600
155 224
364 446
139 160

userl-2 1 1
1 1
1 1
80 1 115 1 225
1 1
1 0
1

userl-3

userl-§
userl-6 76 358
171 312
1 97 1 120 105 1 170

Average 100% 10.25 87.5% 104.25 75% 130 100% 185.25 75% 311.875

1 1
1 1
userl-4 1 17 1
1 1 170
1 1
userl-7 1 0

userl-8 1

Control Group
User Q1 Accuracy QI Duration/sec Q2 Accuracy Q2 Duration/sec Q3 Accuracy Q3 Duration/sec Q4 Accuracy Q4 Duration/sec | QS5 Accuracy QS Duration/sec
user2-1 1 13 0 315 0 506 0 446 0 733
0 102 0 123 536 565
1 90 0 120 249 192
user2-4 13 0 453 0 137 431 276
1 0
1 1
0 0

user2-2 1 0 0
1 0 0
1 0 0

user2-5 0 9 240 373 0 836 0 1115
1 0 0
1 0 0
0 0

user2-3

user2-6 316 334 312 198
967 1092 480 1166
user2-8 1 6 0 126 0 580 248 205

Average 87.5% 14.75 37.5% 326.125 13% 408.125 0% 44225 0% 556.25

user2-7

Figure 4.7 Details of Quiz Results

5. They tend to overlook details such as switching input method, misusing

case, etc.

There are 3 design differences between the materials for the two groups to im-
prove the learning efficiency. First of all, the design adopts the teaching method of
learning-and-practicing, inserting a related question after every knowledge point,
which allows users to learn step by step. In this way, users could consolidate and
absorb knowledge in time. Precise and orderly practices help users think logi-
cally when facing challenging problems. Secondly, the error reporting function
in the simulated programming environment allows learners to immediately iden-
tify where the error is to avoid repeating errors. Finally, the form of chat would
prompt users to pay attention to details, remind them of error-prone codes, which
could be helpful for especially beginners to automatically extract key information
instead of by themselves.

Through the survey after the a/b testing, the author learned the subjective
views of participants on the two different learning modes. For users in the ex-
perimental group, their learning difficulties were relatively low (2.25/5), and their
interests in learning Python and willingness to continue were high. For users in
the control group, the knowledge is relatively difficult (4.25/5), however, this does
not greatly affect their interest in learning Python (3.25/5). When asked whether
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they were willing to continue learning in this way, most users hold a neutral atti-
tude, indicating that textbooks would be helpful as complements to lectures. In
addition, 62.5 percent of users indicated that they were motivated by the rating
system, which means that when they get three stars, they would be encouraged
to continue learning and go forward to the next level, while given two stars, they
would go through that level again if time permits.

The author also used the Correl Function to analyze the correlation between
variables including duration, accuracy, degree of difficulty, interestingness, and
willingness to continue. For users in the experimental group, the correlation coef-
ficient between accuracy and degree of interestingness is very strong (0.8825). It
is supposed that high accuracy satisfies the user’s sense of accomplishment to a
large extent, and therefore has a positive impact on their learning interests. Be-
sides, study duration and accuracy rate are negatively correlated (-0.6132), and
total duration is negatively correlated with the degree of interestingness (-0.5981).
The possible explanation for these results is that learners with strong receptive
ability learn and absorb quickly, therefore not only the accuracy is high but the
interest is consequently enhanced, while it takes longer time for some learners to
digest, which may result in low accuracy and have a negative effect on learning
interest. However, learning frustration is inevitable. Hence, it is crucial to add
appropriate incentive systems, assistance, prompts, and other gamified elements
to alleviate negative emotions to a certain extent. For those self-study users in the
control group, more time results in higher accuracy, for the study duration and
accuracy show a strong correlation (0.8462). Similarly, accuracy and degree of
interestingness indicate a positive correlation (0.6110). Moreover, study duration
and quiz duration are negatively correlated (-0.5608), which reflects the fact that
after going through the materials once, they think they understand but actually

not, so they need more time on reviewing and solving problems.
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Chapter 5

Conclusion

5.1. Conclusion

Making programming learning fun was the original intention of the project. This
project focuses on Python, which has become popular in recent years and has a big
potential market. Programming for kids that emphasizes thinking development
is fun enough, however, when it comes to mastering the skill that is applicable
in the real workplace, programming education becomes boring and abstruse. The
author realized the problem and hopes to solve the pain points of adult learners,
especially for females, through gamification.

Gamification is not creating a game just for fun, otherwise, users can choose to
play a real game. It is important to combine the game with target activities. In
DAGONGREN, users are motivated by KPI, in the condition that they cannot
be too fast with the learning progress, they would spend more time practicing,
battling, working on projects with others, which are the activities good for con-
solidating the knowledge. Therefore, in such a progressive design accompanied
by an indicator, users will spontaneously be engaged in more learning activities
and also be motivated by the results. It is also critical to endow KPI with useful
functions rather than a meaningless number, such as ranking and other desirable
rewards. In order to simulate real life, the background story connects all features
and makes them more reasonable and fun in certain scenarios, which may remind
them of their own experiences, such as competing for opportunities, coordinating
teamwork, sharing work experiences, making friends with newbies, etc.

DAGONGREN received positive feedback from target users for providing them
with fresh experience with programming that they never had before using other
learning approaches. This application offers adequate stimulation, interaction

and supervision users need when learning to program. More importantly, it leads
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to better study efficiency and outcome compared to the traditional learning ap-
proach. Although online education faces many difficulties, gamification could be
a powerful tool for course design.

It is admitted that the a/b testing of this study has some limitations. Firstly,
the sample size of the test is not large, which may lead to overestimation or under-
estimation of data differences between groups. Secondly, the test has study scope
limitation, because the test subjects are basically people with higher education in
first- and second-tier cities, with similar educational background and life experi-
ence, thus they may only reflect the learning effectiveness of the certain group.
Thirdly, part of the test results is self-report data and users may have certain psy-
chological expectations after being informed of the experimental content, which
will affect their judgment on the level of the options. Finally, some confound-
ing factors may affect the results of the experiment. For example, because the
tests are conducted remotely, users may have an inevitable state of distraction;
although the users are told to try their best to answer the questions, some users
took longer time to figure out the correct answer, while others gave up quickly

because of difficulties.

5.2. Future Work

The commercialization of DAGONGREN was not included in this study. It is wor-
thy of further study on its profit model and marketing strategy. Unlike traditional
video classes, this application offers a lot of room for creativity.

For example, in terms of pricing, users have to pay for advanced courses after
the trainee level, otherwise, they can only attend basic courses. KPI will be
more useful in this case, which can be used to exchange for discount coupons.
Because users can accumulate a KPI by participating in such as Battles, in this
way, more users are likely to stay in the platform and create an active community
environment in the initial stage.

Additionally, the desk decoration is also a potential place to play with. Through
cooperation with stationery, food or beverage companies, the application can re-
lease collaboration office items, such as the first cup of milk tea in the Winter,

in order to, on the one hand, draw sponsorship, on the other hand, attract loyal

83



5. Conclusion 5.2. Future Work

customers of other brands. Brand collaboration can also be expanded into an
“online + offline ” mode to increase the exposure of both sides.

Although DAGONGREN only offers new possibilities for Python learning, this
innovation can be applied in the design of any other course. The key to creating a
successful gamified educational product is to specifically grasp users’ pain points
and stimulate their internal motivation through appropriate game elements and
design. It requires a designer to understand not only why games work, but also

what users truly want.
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Appendices

A. Pre-Survey Questions

Q1. How many programming languages have you learned?
e Never (show Q2)
e One (show Q6, QT7)
e Two or more (show Q6, Q7)

Q2. Do you plan to learn programming?
e Yes, I tried to learn but gave up. (show Q3, Q4, Q5, Q8)
e Yes, but I never learned before. (show Q3, Q4, Q8)
e No.

Q3. Why do you want to learn programming?
e Work requirements
e Prepare for future
e Personal interests

Q4. What programming language do you want to learn?

Q5. Why did you give up programming?
e Of little use at present
e Too boring

e Too difficult to continue
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Appendices A. Pre-Survey Questions

e Lack of supervision
e Have no time
e Have no study partner
e Other reasons
Q6. How do you usually learn programming?
e Online courses
e School curriculum
e Reading paper or digital books
Q7. What difficulties have you encountered while learning programming online?

e Can’t communicate with lecturers

One class takes too long

Hard to truly understand

Lack of social features

Not useful in real life
Q8. What features will motivate you to keep learning?

e Supervision

Competition

Progression

Practice

None of above
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Appendices B. A/B Testing Survey Questions - Experimental Group

B.

A /B Testing Survey Questions - Experimental
Group

. How difficult is this course for you? 1-5

. How interesting is this course for you? 1-5

How do you like the instant reply? 1 -5

How do you like the rating system? 1 -5

. Are you willing to continue learning Python in this way? 1 - 5

. What difficulties did you encounter in this course?

How does the rating system affect your willingness to continue learning?

Will it demotivate you? Or motivate you to go back and learn again?

. When the program reports an error, would you be willing to get the answer

directly or take the time to study it by yourself?

Do you have any other comments or suggestions?

A /B Testing Survey Questions - Control Group

How difficult is this course for you? 1-5

. How interesting is this course for you? 1-5

. Are you willing to continue learning Python in this way? 1 -5

What difficulties did you encounter in this course?

. Is the course generally fluent for you?

A /B Testing Learning Material - Experimen-
tal Group & Control Group

90



Appendices D. A/B Testing Learning Material - Experimental Group & Control Group

PythonZfl (SE3&F-SE304)

&3 E]
hi, SRIEINNFEA].

#Elllisa, SARRBEMAIMentor. HE—FHHFFEIT THEpython, F>python. ZHEME
AEES MU SRASIMESHmMET.

Tz, tRNIFEBBHESZMATIEGE, IRERLE. CIRABEAK, BETFEL
SSSHER, FNFNEENEREIESZKPL

BT, EEAZan, e,

python2—[TRIZIES, 8%, Hig. B¥. EEGSIETOABRERIRXINEST.
ERETMRARNN TERENME, ENAZEENER. #iEsth. 8atha. =¥
%,

TREE, python2+oMFRFMREES. AATRIT EHERR. RERIRLEMN
TE, f—ESRREFM!

EE! pythonABEREYFR. TRAFS.

MIEETIESAEEEDFEENGE, HETHEROTIEFEES. ESEFTIB? NRTES, &
EE “ready”.

KT EFIIFRA. SAMMES2TENRS IEE. RISEMSESHExcelzx
R TAE, BSRENHFEILApythoniR R 1~a]&m.

FTEMAEDTE, MEMITE, FrzER2METL EFmBENNTHEES. b
e

EFIITMZE, BEXMA—TREE.

HESSHT (BEMEFELH, M12372.3) MESISHFHSE (Whelo world') .

B
[l
Ho
-
o
&
Wt
g
11
=

fEIRESHTENZR, ZRAXEDprint () RHFEEZAR.

e, EEESESRITENEMNETWUsa, Bt 8Nk hiss:
print ("#0ULisa’)

ERTHEHENMREF, HilUsa'2FHE, 2—SXFER. TENRI TR SEEE,
Eidprint (JEHITENHARER .

ZinHtNERME: Fillsa

FHEME, FHERAZEESSEE? I SEENEAFNTSHaE A ENT L
3k, HENSNEEN—HEESRSISHNAE.

H—GEHFEERTRSISELN?

B, AWSIS. Hfprint (Vlet’s go”), HEiR{ESHitlet's goT
WEprint (let’s go’), RAFISRE TIRABRMTALIG?

AT RIS, T ES? WEEIERR.
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B, =SISNsERTARMUETER? WE TEMAAE:
print(*’l am

hungry

right now™)

>

| am

hungry
right now

FHFETI? =51 STMEDRT, TSI SANATSIREL—HFEET 2.
£3—iE, ERAEAESS, f3ShMNARSS, RRTA=3S. ioETE?

MEMFNEED—T, RIEENETSFRE2R. BRE =98N E8, DETMES.
EEMEEF, —2R—17. KERApythoniBDTENHE.

KET, WEMART .

SISMEm, SFTIHTEN: MERMMT, TAERAT. B5SETUDMEMNTFHF
S, BEEAUMGLIAER, BEFRBRERRE.

LR EAHFER? ZMMEHMATASIST, Fllprint (123).
BEARTENEESEYT, MEEANZSE, fRERETHFEE.

R T FEEGE, MAEFESER,

LRIBIEA Jprint (141) B, EiREHEHMIGER?
a. 141

b. 2

#}Y, TENMREARE. HFTENNSERINEESHEIRS.
SETEN 2T, BEESANFUEBHBZEENTLUT, TAFLSIS.

HMZERIRIAIAER. Epythonmd, (RATEHERETESE.

BESIENZ, EETRFATSEE. HENETNYFReNESs, SNELBRERR
BT R &SRR EF TR

LTI TESVER M M EER?
a. /\ig

b. ming

c. abc

FHT!
TEFHTATFOETRE, B EAEH.

LFETESER BN EL " MEESE?
a. MBRIELD

b. ming_age

c. ming age

RET!
ZEMBITMMEZMMRANTES, BAFSHR Y ENTE MELAEEER?
ming_salary

pea=g!

TERRRIiL Python sE—ERE, ARE-LREMRTFRE, BTERERNNE.

EREENMERS, TTRUTARENES.
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NS FMER AN THIT: NEAF AT HEHR00057T.
ming_salary = 9000

A, MEHTHZETI007T, DM THERS1005wT. BEMNATETHAEM, #5050
HANFERER TH.

]

1T T &m0 R TE RS ERR THEEM ESsa1100EE, A4
ming_salary = 9000

ming_salary = 9100

print {ming_salary)

>8100

ME LEAREE, AENSEHEST. SR—EERMESR, NiTNEEER.

EEEE, pythonhH—EEBEAEFENESNEY, FHEERATFEEHS. LKA
A Z2AE “print”, BAHEETT. “continue”. “break” EHHIFHINGEMEE.

seEmAt=Em_t gmmo g
P57
FRTHE, TE, MEMNTH, BNETHREEL.

IMRIZE ZRIfeRET =Mpython® WATEIEZED.

BREFHE, BirEstring, EpythonhEE Rstr,
FHRLEESISHHNAS, TUAHEIZF, HSEES, WiReF . "237, ta! °

Rz AT, SIShaASpython2ETEN. MiRH4, EMERTA.

ME TEARE:
greet_ch = "{R#F’
greet_en = "what’s up”
print {greet_ch)

print (greet_en)

>R F

>what’s up

AN EFNE TERHIHR, SESITHHBAM % H91007 8T,
Eih2 T EAE:
print (<\BBRI T H#91007T)

KET!

ETERENT, ITENSSENTT.
SREL, integer (FFRint) FiFmEfloat (RFEN, EEMAfloat) .

EH (int) , A0, 23, 699, HMEPAMRE—H.
print (1683)
>1683

EpythonhEHRIZEERRITIENR.
B —TF—Fia®IHnE—EE:
print (1+1)

»2

FoE (float) 2%/HSRE=T, 030, 1.8, -0.6372.
print (168.3)
>168.3
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INRT=THIEEEE, #EFEES— FpythoniZHH.

+oo- X IUESRRE (ERERSA)
% BURR AN

[/ R ER YA

il

HMEF—H, pythontliZHENR: MERE. Sk, REME.
REFE?

MEMPT—HME, +"EHS—TIh8E
EERA T, BENRITERFRFENYF. XIEEERE.
FHEHETLBEFTTRNATIELSR, UFHENSLEEER.

ME TEANEE, FRBET+ EREFE T
period = 'F& 8’

narme = “/\ig’

outcome = MIER’

salary = '90007%’

print (period+name+outcome+salary)

>Z AR T#290007T.

FEOTEEREES, MEFABER, EithoTAEEEE.
printiESh, ETFEEMLSISM.

BiNBE—THFHEAMHF:

ZAEMNBEZ XD {ERpythonitE“1+1"EF27, MELRINSHEE,

HENATHE, IRSSMATTLRSIEEM E10%MEE. FRIERSHBEMRE
287 T90007, HIRApythonB— TN EX&ESERERFRESEVIHE?

B2 THIB:
ming_salary = 9000
ming_bonus =
ming_salary =

print ()

XiET, EXRMEREETHFEH.

RIENE—TTEARE
num = 123

grade = 'good’

print (num+grade)
=3yntaxError: invalid syntax

RAER A RGRETI?

SENETREEMIIERE—Z, SAEATHHEN, ZHRSAESHIEREL.
BiES:

[F=rFEEk]

o FEELGY (FEAVNEIETIEEIE) - int ()

print (int ("2.5°))

>ValueError: invalid literal for int() with base 10: °2.5

o EEFRH (CFELEHER)  float ()
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[EEEFE1E]
o HFEE: str()
o FEFESH: float ()

[F manssEtt]

o HFRE: str()

o FEEEE (RTHEHIE) : int()
print {int (2.5))

>2

B EERE T, Hi1EAET8EEE good ] “123"B?
HINEZIRELY 123" IR/l EA TR “good " EZ
num = 123

grade = 'good’

print {str (num)+grade)

»123good

itk debugitid, TEMRBFMIbugEfSLTIE?
period = 'Z&8’

name = "/\iF’

salary = 9000

print (period+name+'# T & £ +salary+7T)

bugB NAL? S8l=ttAR?
EfmR LN iZRANE?

Hif, BRMGRIEHTE. RNBAFETIN, HE, $EEE SERTNERE, X&
AREBRARITNLERT .

HIRES ERRAE, EARNTEMETFARME, AETMEEERERUTHS.
AET IE SR TrIbAIRE THE E10%MEE.

= B/\ERI THERZ900057,
+ FhEHTHEZ730057,
= B/\kpI THE81007T.
HITE: aElfied (HhiEEER) tTE.

E—&F: B AmIEDRFHAN.
B THZANIHRSH.
i TSR,
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PythonZff (SLIA-XFRA)

EE pythonABEREXTE. Inailis
1, {1N5ER

HE
BT (EYAZ S, 0123723) AES|ISHEESE (20'hello world’)
BEEFANTME, RNEBETHEESITENZR, THAX@ETprint () RBEETH.

print () ER¥

MRS FITEN, EESEMASERER.

R LA TR

o TESIS: ILHENZEESEMNAE, FTHNES
print (141)

o FE3S: ILTENERERSISHUIRNE
print ("hello world’)

hello world
o FWEIS: WREL, MESISALIFESIS, NERNSIS
print ("let’s go™)

let’s go
e F=315: AHEERTHNE, TLUAEMET
print(*’l am
hungry
right now')

I’m

right now

T

AL BHERFEER, BERIENZ, ZEVRFAS S EE. FTHANYFREN
piRE, SNEERRENRR. TESHFRTRSEE, —RER"HFH=IE.
LERZMIL Python ZE—EAEF, ATE-LFRAMRTFRES, ETIRETIME.
EREEAMERS, mTRNFAXENES.

apple = 2
people = 30
print (apple)
print (people)

K4 apple == 2, MH“=="ApythonEMES, FRIFHFZEM"=".
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Boh, SE—EEHMESRN, AESHES, THREEFE.
people = 30

animal = 5

people = 20

print (people)

20
20

B

pythonth HE—EFEEEFTENBECHEY, THEERATFEEHGS. LulENA= 23
B “print”, BFNEF"IF. “continue”. “break” FHEEIFHINGEMTE, BENTE:

Python (REF

and as assert break class continue def
del elif else except False finally for
from global if import in is lambda
None  nonlocal not or pass raise return
True try while with yield
2. BuEkE SR
e LEiERR

o FHE (str) : FISHHAST, TUREAXF. FSWENNAS, W1R

3. "1237, “#hello world {RIFHEFRA”
greet_ch = 'fR#F’
greet_en = "what's up”
print (greet_ch)
print (greet_en)

o EE (int) : 0, 23, 699 (TEEZKITER)
print (1683+1)

1684

o SZEE (float) @ #/EimRES, 30, 18, -06372 (EEEREHIRE)

print {168.3)

1683

pythonis B&F

.- * /SRR
% HURRERE

/] B ER A S
-

BEEN: MNETH. BSHk. R|RNS

HEBHE

B HHE, FRENGFTIHE. FHEMETUEFHENATERE, HFpiEns

BEEER. TREENMERTIEHTHHEYN, XiHEMEZAISERL.

print {123good)

SyntaxError: invalid syntax
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BigHL

FrRIEEL:

o REY (CFHEANHENFERITEFE) ¢ int()
print (int (°2.5%))

vase 10:'25

ValueError: invalid literal for int() with

o EIESH (IFEFAHRRERR) ¢ float ()

B
s HBFEB: stri)
o HEFEOH: float ()

=t Y

o FFERE: stri)

o FEELY (FFEHE) :int()
print (int (2.5))

o
2

LRRE B ERAATE, TLEIT “print (type ()" KEROE—TEMEIEER.
num = 123
print (type (num))

<class "int">

EHORFE L F &
(53]

1. RBEANprnt (141) i, ZRSHMIMHER?

a 1+1
h. 2

2, HRERE, FLMERLNTIF, —9R—17.
IR, FHIRT S4123458,
HROEIFRBBEMF /MERD.

HIRFE, HEBEH!

=R

3, &8, MEMIRRTI007T, NEHTHEL1007T.
WEb NI AETREE, FORITEMHNERIENTIE.

=g

4, HEHTFHLBMNbugHB E:

period = &8’

name = "/J\ig’

salary = 9000

print (period+name+' 89 T & & +salary+7T)

bug® JL4L? SRIEHARIE? ERILRBMIZE?

5. &ANAMIER0005T, FANFENIHR73007T, FANMKNIHRSI00T. F
B IEEENRTTURASG THREMH E10%m%ES.

EHARE. 25, THF, BSEROADE, EERREHUTRE.

WEMEHE GEEER) nIHE.
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