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ABSTRACT

In this chapter, the authors discuss the Newby Chinese game-based learning (GBL) platform for group-
based teaching of beginners Mandarin Chinese as a second language. Details are provided on the design 
of games within the platform, the pedagogical theories which they support, and the ways that theories 
of fun and teaching intersect to produce an effective learning experience which students actually en-
joy. While aspects of the games within the platform have been designed to specifically support modern 
Chinese-learning pedagogy, the approaches taken and lessons learned should be useful for a range of 
GBL content. Newby Chinese has been used by thousands of students over the last three years, and its 
continued development has been informed by this practical experience.

INTRODUCTION

This chapter provides a practice-based and theory-based exploration of co-located multiplayer Game 
Based Learning (GBL) as a way of supporting the nuanced requirements of learning Chinese as a second 
language (CSL). It explores and develops modern pedagogies for teaching Mandarin Chinese. It discusses 
the various games within the Newby Chinese platform, including an exposition of how they support 
effective language learning and practice of the various skills required by language learners. Throughout 
the chapter, there is a particular focus on the strengths of co-located and collaborative multiplayer as a 
gaming paradigm for GBL, and on how games can be effectively designed to make use of it.

Chinese is well known to be a very difficult language for non-native speakers (and indeed, Chinese 
writing is difficult even for native Chinese children). The difficulty emanates not from its simple gram-
mar, but the pictorial or logo syllabic system of writing, which has thousands of complex characters. 
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Because “it is still early days in the field of CSL” (Orton & Scrimgeour, 2019, p.12), and “although the 
visual complexity of the Chinese writing system has been widely recognized in the literature, little is 
known about the units of character perception or how insight into the architecture of Chinese characters 
develops in children” (Anderson at al., 2013, p.41). Thus the core architecture and many of the games in 
Newby Chinese are specifically designed to study and support this emerging field of Chinese-learning 
pedagogy, drawing on recent approaches by Orton, Shu, Anderson, and others (e.g. Anderson at al., 2013; 
Orton 2016a, 2016b; Orton & Scrimgeour, 2019). However, its approach and games could be successfully 
applied to other languages as it focuses on vocabulary, sentence construction, listening and speaking. 
From a GBL perspective, Newby Chinese focuses very much on the motivational strengths inherent in 
social (multiplayer) learning environments - including direct competition, visual (avatar) rewards, and 
the social pressure to perform well for the sake of success of one’s team.

BACKGROUND

Gamification

Gamification is the use of game elements and design techniques in non-game contexts; it seeks to promote 
both intrinsic and extrinsic motivation in the task at hand, through concepts such as scores, leaderboards, 
and badges (Werbach & Hunter, 2012). Intrinsic motivation refers to internal motivation: the desire to 
improve on your own previous attempts; extrinsic motivation refers to external motivation: the desire 
to out-perform other people and to have your achievements visible to them (Werbach & Hunter, 2012). 
While the term “gamification” was coined in 2002, its use in education first started to appear in the lit-
erature in 2011 (Caponetto at al., 2014). It has been well established that the gamification of education 
is gaining support among educators who recognize that effectively designed games can stimulate large 
gains in productivity and creativity among learners (Johnson at al., 2014).

While gamification focuses explicitly on rewards and goals, it does not focus specifically on other 
sources of fun. While it may provide the internal and the extrinsic motivation discussed above (which 
suits some personality types – e.g. Bartle achievers or killers; Bartle, 1996), it does little to leverage the 
power of social pressure and cooperation (which much better suits Bartle socialisers). A wider defini-
tion of GBL requires that play and learning activities are intimately linked; that games are designed to 
incorporate learning activities within them – as opposed to using game techniques in non-game contexts.

GAME BASED LEARNING

Game Based Learning (GBL) is the use of games for learning, in which explicit pedagogical goals as 
well as explicit entertainment and engagement goals have been considered in the game design – it is a 
learning strategy focused on achieving the particular objectives of given educational content through 
game play (Kim et al., 2009). GBL progresses far beyond the simple reward mechanisms of gamification, 
and can provide a range of learning outcomes in a variety of paradigms including behaviourist through 
to constructivist (Whitten, 2011). Behaviourist learning focuses on drill-and-response practice, while in 
Constructivist learning students construct their own knowledge via direct experience in problem solving 
and collaborative work (Behlol & Dad, 2010).
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One of the most well established and enduring theories of engagement is that of flow (Nakamura 
& Csikszentmihalyi, 2014). Flow refers to a state of deep engagement in an activity which is intrinsi-
cally enjoyable, and people in a state of flow report their actions to be successful and pleasurable, and 
the activity at hand to be worth doing for its own sake, regardless of higher goals. Flow is achieved by 
providing a challenge which matches well to the player’s skill level – thereby avoiding boredom (where 
the player is under-challenged) or frustration (where the player is over-challenged). Thus, flow runs 
deep in many aspects of modern game design – be it analogue or digital; purely entertainment focused 
or GBL focused; singleplayer or multiplayer. It is flow that allows the goals of pedagogy, engagement 
and entertainment to be integrated successfully in a GBL experience.

For many years, studies have indicated that GBL offers a variety of benefits to second language (L2) 
learners – including possibilities for collaboration and meaningful interaction, vocabulary acquisition, 
reduced anxiety and a willingness to communicate (Poole & Clarke-Midura, 2020).

Researchers have also focused on task-based language learning (TBLL) – the central argument be-
ing that functional tasks are fundamental to L2 learners, despite traditional classroom teaching which 
focuses on the practice of discrete linguistic or grammatical components (York & deHaan, 2018). TBLL 
requires that learners undertake meaningful communication rather than mere rote-learning and repetition; 
it provides higher-level goals which may be achieved through meaningful communication in the target 
language rather than the use of discrete linguistic elements (Ellis, 2003).

COLLABORATIVE GAME BASED LEARNING

Collaborative learning is a social interaction that involves a community of learners and teachers who 
acquire knowledge while sharing a common experience. The central features of collaborative learning 
are positive interdependence, individual accountability, face-to-face and verbal interaction, social skills, 
and team reflection. As a result, students develop individual responsibility for group results (Sumtsova et 
al., 2018; Zhu, 2012). At their best, collaborative game based learning (CGBL) can support collaborative 
learning through game tasks whose solutions require collaboration, discussion, alternative solutions and 
viewpoints (Oksanen & Hämäläinen, 2013).

In CGBL, tasks may include cooperation, competition between individuals, and competition between 
teams – the latter includes aspects of both cooperation and competition. Games which require students to 
cooperate with their teammates while competing with other teams appear to provide both a heightened 
sense of community within the team, and also a higher motivation for winning than would be provided 
by competition between individuals (Denholm at al. 2013; Romero, 2011). Carefully designed tasks 
even have the potential to enhance learning by providing opportunities for intra-group cooperation and 
positive interdependence (Romero at al., 2012). In a cooperative situation, CGBL converts knowledge 
into social capital, since peer acknowledgement is shown to be a powerful motivator (Herz, 2002).

While clear definitions and guidelines for effective CGBL are not yet well defined, a recent review by 
Wang & Huang provides a useful systematic review of empirical research articles on the use of serious 
games for collaborative learning (Wang & Huang, 2021). Furthermore, the influential game design book 
by Schell (2008) provides a taxonomy of game mechanics, together with design rationales for their use. 
Schell’s game mechanics include a number which are applicable to the design of CGBL experiences:
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• Mechanics of space – which foster feelings of shared activities, and promote cooperation and help 
seeking;

• Mechanics of objects, attributes and states – which support tradeable resources, division of 
information, and indirect action, thereby promoting communication, sharing and individual 
accountability;

• Mechanics of actions – including the majority of ‘traditional’ skill-based/arcade game mechanics 
as well as multi-user communication, enabling both communication and competition;

• Mechanics of rules and goals – which include teams and group membership, leadership, partial 
goals, common goals and rewards, thereby promoting teamwork, team spirit and individual value 
and accountability, while reducing the possibility for one person to dominate proceedings.

LEARNING MANDARIN CHINESE AS A SECOND LANGUAGE

The Chinese language suffers from a number of unsolved problems which prevent it from being scaled to 
a truly global 2nd language. This is seen internationally whereby Chinese language programs consistently 
experience a drop-out rate of 95% from early on (Orton, 2016a). Despite noble aspirations,

Engagement with the reality of Chinese learning is often a cold shower. In international publications 
and conference papers, evidence constantly shows that what most school age and under-graduate learn-
ers from Europe, North America and Australia find to be ‘hitherto unthinkable’ in their encounter with 
Chinese language are the overwhelming challenges they meet when trying to learn it. Far from being led 
along an empowering path, many end up despondent about success. (Orton & Scrimgeour, 2019, p. 5) 

Aside from stark differences in socio-cultural educational paradigms, the principal hurdle for foreign 
learners as previously mentioned, is the system of writing with its nonalphabetic orthography, which 
represents the spoken language in a largely irregular and unsystematic manner (Everson, 1998). There are 
competing methods for committing to memory the thousands of Chinese characters required for fluency. 
The first is to view each as a unique piece of art, to be memorized in its entirety (Everson, 1997). This 
en masse memorization technique has been correlated with poor reading levels and poor comprehension.

A second approach, analysing the graphic units or ‘units of perception’ that make up an individual 
character - whether done subconsciously or systematically, has been shown to provide a marked advantage 
(Anderson at al., 2013). This approach - analysing the graphic units - may be further broken into two 
main schools of thought. The far more established approach studies the graphic units inside a character 
which offer semantic or phonetic (meaning or pronunciation) clues for the overall character – treating the 
other constituent graphic units as an assembled ‘piece of art’. This approach has its weaknesses. Studies 
of the 2,500 characters typically learned in primary classrooms in China, have shown that 58% of the 
characters contain a graphic unit giving a somewhat useful hint to the meaning, while only 39% contain 
a graphic unit offering a useful hint to pronunciation (Shu at al., 2003). Also, a discrete graphic unit 
which offers a useful semantic or phonetic clue in one character, often flips roles in another character, 
or is relegated to ‘a piece of art’ in a third, leaving it impossible to routinely predict whether a graphic 
unit will have a significant role outside of its visual presence. In the words of Orton and Scrimgeour, 
this system is of no use to the young learner with limited vocabulary, since:
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for these novice learners, information related to the function of the semantic radical and the phonetic side 
is rendered next to meaningless, not only because transfer of sound and meaning information is unreli-
able, but, more importantly, because learners simply have not encountered sufficient related characters 
for such transfers or reliabilities to become evident (Orton & Scrimgeour 2019, p. 61).

The second, and newly emerging school of thought, is to treat the graphic units in a purely visual-
orthographic way, which means analysing the graphic units of the Chinese written system independently 
from phonological, morphological and semantic information (Anderson at al. 2013). This is akin to 
allowing learners to “spell out” all of the discrete graphic units of a character “as a way to remember 
the totality of the graphic information” (Orton & Scrimgeour 2019, p.64). Again this approach has its 
weaknesses, as no consensus exists on how many graphic units there are. Nor do all graphic units actu-
ally have a name, which leaves discussing them rather difficult; “The piece on the left/bottom/top-right/
inside of/outside of … xCharacter” is how these nameless visual-orthographic graphic units are currently 
referred to in Chinese. Without a large body of orthographic knowledge and vocabulary to draw from, 
a new learner currently has no way of even referencing these graphic units.

The incomplete nature of each of these systems results in a hybrid approach: when the more practiced 
semantic-phonological-morphological system routinely fails, the “memorizing unique pieces of art” ap-
proach steps in, and if a diligent student spends long enough, consciously or subconsciously they begin 
to assemble their own visual-orthographic system (Anderson at al.. 2013) – most likely unaware they 
are headed into territory where the work is incomplete. Without a single comprehensive standardized 
system, it is left to individual teachers and students to invent their own. It is here that multiple parallel 
and contradictory, historically inaccurate folk-etymologies have emerged as memory aids, where con-
tradictory rules bring about despondency in otherwise enthusiastic learners, and where “that’s just the 
way it is” is the common answer.

The dearth of research into how a standardized approach might be developed to tackle the Chinese 
written system has left Chinese language suffering from an underdeveloped pedagogy and resources 
(Orton, 2016b). In this light, it is easy to understand the feeling amongst learners that Chinese is inac-
cessible and impossible to learn (Zhang & Li, 2010). Thus the aim of the Newby Chinese platform is 
to build a comprehensive visual-orthographic solution, based on how learners best perceive the graphic 
units, or “units of perception” of Chinese characters. This is further discussed below in the sections 
entitled Chinese for English Speakers and Pedagogy in Newby Chinese.

NEWBY CHINESE

Technology and Classroom Setup

The Newby Chinese platform has been created to be lightweight and rapidly deployable, in order to allow 
the teacher to arrive on-site and start teaching with a minimum of fuss. It is essentially a cloud-based 
system, written using HTML5 and JavaScript. The teacher connects to the platform’s server through a 
web browser, and projects their screen at the front of the class. The students connect via web browsers 
on their personal devices – typically phones or tablets. Thus, there is no software installation required.

The platform provides teacher-directed multimedia learning via a collection of rich media, interactive 
media, and multiplayer games. Students interact using their own devices, with the interface presented to 
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them changing to suit the task at hand. The concept of ‘smart private screens’ for players in a game is 
one with huge potential, not only because it allows a variety of input interfaces, but also because game 
designs can take advantage of the information presented privately to individual players. This approach has 
been very successfully employed, for example, by Jackbox Games and on the Nintendo Wii U console.

The Newby Chinese server is written using Node.js and performs a minimum of processing – as 
much as possible, student and teacher (client) devices do the ‘heavy lifting’ of game processing and 
network packet parsing. This makes the system highly scalable. Websockets are used for bi-directional 
communication between the server and clients. Many of the multimedia elements of the platform are 
developed using Adobe Animate, which exports to HTML5/JavaScript with a reliance on the Easel.js 
graphics library. Thus, Easel.js is also the library that has been chosen to support graphical and audio 
aspects of the system which do not use media developed in Adobe Animate (e.g. the multiplayer games).

From a practical point of view, the authors have learned that a high-performance router is valuable to 
bring to a teaching session, allowing the system to be served via LAN from the teacher’s laptop, should 
this be necessary due to Internet (or local router) performance issues.

CO-LOCATED GROUP LEARNING

Effective learning occurs not only when the student constructs their own knowledge via pedagogical scaf-
folds but also benefits greatly from the social support of a community of learners. Language learning, of 
course, particularly benefits from taking place within a social group, since language is a communication 
tool which by definition requires multiple actors.

While online (distributed) multiplayer games are hugely popular, they are less effective than co-
located multiplayer when it comes to infusing the play with a sense of shared purpose and good-natured 
fun. Co-location also makes it trivial to monitor the engagement of students and to make sure that none 
of them have disappeared.

The Newby Chinese platform uses a variety of games to take advantage of different aspects of game-
based learning and gamification. Some games for example focus on competition, points scoring or rac-
ing – while others focus on team-based cooperation and communication. The individual games within 
the platform are discussed later.

ORCHESTRATING THE CLASS DYNAMIC

Effective learning benefits greatly from the real-time input of a facilitator, who can monitor in real-time 
the engagement and focus of the class and can orchestrate the sequence of activities in order to maintain 
effective learning. The authors’ experience over the past 3 years and delivering the Newby Chinese plat-
form to thousands of students has allowed them to develop a nuanced and responsive approach, deliver-
ing a sequence of activities which directs the focus and energy of the class: at times chaotic, at times 
reflective and calm; at times competitive, at times cooperative; at times individual, at times group-based. 
Thus, flow can be maintained in the classroom. Newby Chinese provides a range of different activities 
and games from which the facilitator can select in real time, in order to manage the flow.

The social psychology concepts of shame and guilt have recently been discussed as they apply to L2 
learners, in order to introduce more subtlety to our understanding of negative emotions during second 
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language acquisition (Teimouri, 2018). With Newby Chinese, the authors have observed the value of 
time-critical, chaotic team-based games in displacing such negative emotions with more positive feelings 
of camaraderie, and the effect that this has, as laughter and deep engagement in the activity removes the 
time to dwell on negatives.

Since language learning requires a variety of skills to be mastered (reading, writing, listening, speak-
ing, vocabulary acquisition), a variety of GBL approaches are appropriate. In some cases, activities are 
by their nature personal and unexciting (e.g. handwriting practice of Chinese characters) – and in these 
cases, the use of “reward” games has been found to have a huge impact on engagement. By providing 
fun-first (as opposed to learning-first) games as a reward to those students who perform best in the 
more boring activity, a huge improvement in overall engagement with those difficult activities has been 
observed. Of course, fun-first games can also be an opportunity for some lesser focus on learning too.

In many cases, individual games are preceded by a short, focused knowledge-gathering activity. In 
anticipation of the impending game, students are typically hyper-focused for a short period of time – 
in order to gather the necessary information, they know they will need in the game. This is a fantastic 
opportunity for learning. For example, one of the fun-first games on the platform is Battle Fall. In this 
game, players run and jump around a ‘platformer’ game arena, while throwing bombs at each other. 
Points may only be scored by hitting opponents with the correct Chinese number over their head. The 
teacher’s device calls out various numbers as the game progresses. Before each Battle Fall session, the 
teacher’s screen presents and calls out the Chinese numbers which the teacher has chosen for the session 
(individual digits, or more complex numbers involving multiple digits). Students pay absolute attention 
to this pre-game knowledge-gathering activity. Figure 1 shows a game of Battle Fall in progress.

Figure 1. The Battle Fall game
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CHINESE FOR ENGLISH SPEAKERS

In order to understand the particular set of challenges that the Chinese written system presents to the 
minds and eye muscles of new learners, some issues are highlighted below. Here the authors will imagine 
Chinese graphic units as being somewhat analogous to English letters, and Chinese characters as being 
analogous to English words.

1.  Unlike English words, read as a string of uni-directional letters (left-to-right), Chinese has no set 
order for the visual reading of the ‘letters’ (graphic units) of a character. Imagine encountering the 
word ‘Teacher’, but instead of scanning the word left-to-right, you scan the entire word without 
order as you memorize the collection of letters. Perhaps the order in which your eyes move from 
one letter to another is H-a-r-e-c-e-t.

2.  The order is not important, as the combination of letters do not actually create the pronunciation of 
the word. Rather, with the experience and orthographic insight gained by already having memorized 
2,500 words (characters), then 39% of the time, one of the letters above provides a useful clue to 
the pronunciation of the overall word. And 58% of the time, one of the letters provides a useful 
clue to the meaning of the word (Shu at al., 2003)

3.  Unlike English words read as a linear string, Chinese characters are a 2-D composition of letters 
(graphic units), with vertical, horizontal, diagonal, and even internal - external relationships. The 
word ‘Teacher’ now requires your eye to move in two dimensions as it scans the assembled letters, 
while your mind memorizes the spatial relationships – as shown in figure 2.

4.  The letters (graphic units) also stretch, warp, shrink, and grow, to assume different spatial relation-
ships, while maintaining a fairly square symmetry to the overall structure of the character. This 
means some are hard to see (note the c in figure 3) as search performance for letters has been 
shown to decrease for smaller targets (Clayden at al., 2020). Some units also warp and twist (note 
the ‘mild’ warping of the T in figure 3). Others change shape dramatically.

Figure 2. Chinese characters are a composition of graphic units aligned in various directions
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5.  If the English alphabet included a number of symbols without name or Unicode number, the 
words containing them would be impossible to spell. Not all Chinese graphic units have names, or 
Unicode numbers - as represented by the three unpronounceable ‘letters’ in figure 4. At this stage 
our ‘Teacher’ example becomes un-spellable, even for native speakers. Instead, these un-named 
graphic units must be referenced by their location within other characters already known by all 
parties to a discussion.

6.  Identical graphic units - because of etymological differences - may not be classed as being the same 
graphic unit. In the example in figure 4, if perhaps the ‘e’ served a stand-in role for a ‘y’ at some 
stage in the past, it is not here regarded as an ‘e’. This is further explained in a section below.

7.  Imagine the sense of unease that would arise in foreign learners if the English alphabet had a 
disputed number of letters – this is the case with the discrete graphic units in the Chinese written 
system, with some academics claiming around 400.

Figure 3. The graphic units within characters are frequently distorted

Figure 4. Some graphic units have no name and are thus unpronounceable
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Overcoming the particular challenges of the Chinese written system outlined above will require scaf-
folding a learning framework very different to that of other languages. One reason is that with no set 
order to the reading of graphic units, and with un-named graphic units, learners can neither consciously 
nor subconsciously use rhythm to remember and replicate the structure of characters. Rhythm plays an 
organizational role in the prosody and phonology of language, and a lack of rhythm is a predictor of 
poor reading and spelling (Lundetrae & Thomson, 2018). A learner must also physically train their eye 
muscles and minds to an entirely new skillset to scan these 2-D compositions. Orton & Scrimgeour have 
suggested pattern perception training exercises (Orton & Scrimgeour, 2019) from which the authors have 
developed the sequence shown in figure 5.

According to Orton & Scrimgeour, the current state of teaching Chinese is thus:

The resources do not start where the students are, on the starting line, nor do they even consider what it 
is that the learners on the starting line need to master in order to reach the perfect texts on the finishing 
line. As a result, exercises and activities often do not form a scaffolded path between starting line and 
finishing line. In fact, the learning path has been far less regarded or studied, so much of the necessary 
information about it is simply not available. Instead the finishing line is presented with an underlying 
assumption that the learners will already have available what is needed to attain the goal and all that 
needs to be added is determination and diligence. … To develop the most basic capacities in Chinese 
– to hear and utter, to read and write – requires these foreign learners as a starting point to extend 
fundamental motor skills and to change long ingrained habits in perception and production of spoken 
and written language (Orton & Scrimgeour, 2019, p.6).

PEDAGOGY IN NEWBY CHINESE

Central to Newby Chinese is the creation of an original and comprehensive glossary of the graphic units 
of the Chinese written system (a complete visual-orthographic system), while scaffolding a framework 
of sequential presentation and testing by which a learner can rapidly access the written and spoken Chi-
nese language. With a comprehensive glossary made accessible, instead of viewing each logo-syllabic 
character as a unique piece of art to be memorized in its entirety, a new learner could instead routinely 
‘spell out’ the entire collection of graphic units inside an individual character, something that is cur-
rently impossible to do. With a ready glossary, a learner could then leverage rhythm to memorize the 
2-D spatial relationships of graphic units within a character.

Figure 5. Pattern perception training exercises
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Many of these graphic units also function as fundamental characters in their own right, and can be 
immediately applied to meaningful sentence construction, for speech, writing and reading. The Newby 
Chinese pedagogy attempts to ‘start where the learner is’, by presenting the discrete graphic units of 
the written system as a learner most effectively perceives them, but also presenting them in a sequence 
which gives a learner the most rapid access to meaningful language. To this end the Newby Chinese 
pedagogy is constantly informed and refined through real world feedback from thousands of learners 
throughout the development process.

Creating a fictional representation of graphic units allows the sidestepping of a mostly unknowable 
and heavily disputed ancient etymological origin of the language. It also avoids, for the learner’s sake, 
gaping inconsistencies in phonological, morphological, and semantic approaches to the study of graphic 
units as is evidenced in a study (Shu et al., 2003). Furthermore it allows the blending of identical graphic 
units under one entry, thus reducing the overall corpus of graphic units to remember. It also allows for 
names to be given to previously ‘un-named’ graphic units.

Core to the presentation of this glossary of graphic units are animated audio-visual anthropomorphised 
characters - which introduce the graphic units through short animated stories in which the graphic units 
are decorated so as to appear as a human or animal engaged in a memorable (often funny) activity. For 
example, the graphic unit 不 (‘bu’), which also happens to be a standalone character meaning ‘no’ or 
‘not’ in Chinese, is introduced through a mnemonic animation involving a character bungee-jumping on 
screen while yelling “Boo! No, it’s not!” - in response to a question posed by the narrator. The association 
of a spoken English word, repeated often, with the target Chinese graphic unit which it sounds like, is a 
strong memory support. The animation and its ‘story’ further support this. Another example, illustrated 
in figure 6, is of 人 (‘ren’) – an important graphic unit as well as standalone character meaning ‘per-
son’. The sound of this character is associated with that of a motor scooter as it revs up (RREEENNNN 
RRREEENNN). The animation here involves a person excitedly revving their scooter and then crashing 
it, before standing up again in the shape of the target Chinese character.

Figure 6. The Chinese word for Person – “Ren”
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Apart from the laughter and sense of fun they generally evoke – displacing any previously ingrained 
sense of language learning shame (Teimouri, 2018), these anthropomorphised graphic units allow for 
immediate reading, enunciation (speaking) and even ‘phrasal chunking’. These anthropomorphised 
characters appear throughout the games in Newby Chinese; some of its more basic games, for example, 
involve timed exercises in which players score points by rapidly and accurately identifying target graphic 
units, entire characters, or ‘phrasal chunks’ in screensful of Chinese words. The payoff, apart from scor-
ing points and running faster, is to see these dynamic and humorous graphic units, unique to the Newby 
Chinese system, come to life.

Once an anthropomorphised graphic unit is mastered by a learning group, the following step is to 
present a learning framework where learners begin to discriminate between, and remember, different 
spatial arrangements of graphic units within 2-D compound characters. To this end Newby Chinese has 
developed a set of exercises which are explained below. However, to more clearly explain the rationale 
behind this learning platform, several of the problems with the existing phonological and morphological 
system will be highlighted, in figure 7.

Each of the Chinese characters in figure 7 contains the graphic unit and standalone character: 不 (bu), 
its position shown as anthropomorphised and animated within the Newby Chinese system. Under the 
standard phonological system, 不 appearing on the right hand side of a Chinese character would suggest 
it informs the pronunciation of that character - the right hand side generally being the phonetic side, if 
indeed there is a right hand side (note the 3rd 6th 7th from left). This system, which is standard practice, 
has deep flaws. In the 1st from left, where 不 presents on the phonetic side of 环, 不 is actually serving 
a stand-in role for the more complicated 睘 (qiong) from a previous iteration of the Chinese written 
system (pre 1950s). However 睘 (qiong) was at that time also serving a stand-in role for瞏 (huan) from 
an even older iteration of the Chinese written system – thus it is actually 瞏 “huan” from two genera-
tions previous, and not the last generation’s 睘 “qiong” OR the modern day 不 “bu”, which influences 
the pronunciation of 环.

Because of this incredibly complex history, under current standard practice, a learner would be very 
much discouraged from describing the graphic unit: ‘不’ in 环 as a “bu”. Far from being an isolated 
case, we see time and again this departure from the rule. Across the 2,500 characters learned in primary 
level in China, 61% of the time the phonological system does not work (Shu et al., 2003)

Figure 7. The ‘Stall Guys’ preparation page – where characters which share one or more identical 
graphic units are contrasted and discussed
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In the line-up of characters in figure 7, 不 fails to provide a close hint to the pronunciation of a 
single target character - despite being the ‘phonetic side’ in all but one. Thus most teachers, without a 
comprehensive knowledge of the deep and archaic orthography themselves, shy away from students’ 
questions regarding visual structure, instead insisting they should be memorized like ‘pieces of art’. 
Their attitude should not be mocked, as even researching this headache-inducing morphology of the 
language – as a nearly fluent Chinese language speaker, creates a confusing and foggy trail of broken 
associations. Nor are the dictionaries and resources always in agreement. Complex phonology, semantics 
and morphology, twinned with the hesitancy any rookie L2 learner feels, creates a very unempowering 
path to effective learning.

Thus once introduced in the Newby Chinese system, a 不 is always called a “bu”, with the rationale 
that this visual-orthographic approach allows a learner to immediately enunciate and commit to memory 
50% of the graphic unit content in the above seven characters, as well as an unspecified percentage of 
other Chinese characters containing the graphic unit 不. The fact that this learning outcome can be 
achieved after the introduction of a single fifteen second anthropomorphic animation provides a power-
ful mechanism for accelerated Chinese learning. This is proving far more effective than the ‘drill and 
repetition’ approach of traditional Chinese learning (as shown by Andersen at al., 2013). During Newby 
Chinese sessions, it is common to hear utterances such as: “I’ve learned more Chinese in a few hours 
than French in three years!” (15 year old girl, Dublin, Ireland) or “Somebody please tell my English 
teacher I’m finally good at something!” (16 year old girl, Dublin, Ireland).

Encouraging learners to engage with sets of characters which have one or more graphic units in 
common, but differing spatial arrangements, helps them rapidly increase their ‘reading’ vocabulary, but 
also to learn to differentiate by scanning in different planes: diagonally, vertically, and horizontally. As 
previously described, this is an entirely new perceptive skill for the eye muscles and brains of English 
speakers whose prior reading experience is to scan uni-directional strings of alphabetic letters.

One of the games on the Newby Chinese platform that follows from this scaffolded 2-D perceptive 
learning, is Stall Guys. This game stress tests this graphic unit scanning activity - by putting the whole 
class together in an arena where they must pick the correct character (called out by the teacher’s computer) 
from among a candidate set of visually similar characters. An incoming wall of spikes puts time pressure 
on the students, and in addition a level of chaotic fun is injected by allowing the students to push each 
other’s avatars around as they compete to run through the narrow entrance of the arena’s exit tunnel.

GAMES FOR READING AND WRITING

A number of games within Newby Chinese focus on the core skills of reading, writing (including hand-
writing), vocabulary, and sentence construction. The games include a variety of tasks involving translation 
between Chinese, English, and Pinyin, as well as basic word ‘spotting’ – i.e. identifying Chinese words 
correctly. There is a particular focus on the use of virtual keyboards on modern phones and browsers 
– which allow the user to write Chinese via Pinyin input and even via speech recognition. Pinyin is a 
system of Romanization of the Chinese written language, allowing characters to be spelled out using the 
Roman alphabet. Once spelled out, the correct character can be chosen from a list, as shown in figure 8.
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The more basic games in Newby Chinese – in which students practice core skills – are displayed on 
their own devices, rather than in a multiplayer arena on the teacher’s screen. Thus, these are essentially 
singleplayer experiences. These games are supported by displaying user avatars in a running race on the 
teacher’s screen, whereby avatars run faster if their owners score well in the games. This is, of course, 
simply an engaging alternative to a scoreboard, which is a basic gamification technique. A running race 
in progress is shown in figure 9.

In the games Word Grid, Sentence Grid, and Invaders, students perform word and sentence spotting 
tasks in a time-critical situation – whereby completing tasks rapidly and without error scores higher points.

In Maze Hunters students compete by running around a maze filled with Chinese words. Students use 
virtual joysticks presented on their personal devices to move around the maze, seeking out target words 
which are called out by the teacher’s computer. The game itself displays on the teacher’s screen, and thus 
is a ‘proper’ multiplayer game. See figure 10. Since there are not as many target words as avatars in the 
maze, Maze Hunters progresses in a fashion similar to the child’s game ‘musical chairs’: students are 
knocked out in successive rounds of play until one finally wins. Maze Hunters is one of the platform’s 
more chaotic games, where students jump around and shout out Chinese words at each other, hurriedly 
explaining what a word looks like to each other, and so on. This leads to incredible engagement and 
powerful learning outcomes. This video shows a class of 15 year old students playing Maze Hunters: 
https://www.youtube.com/watch?v=9D9nrsf_dwA

Figure 8. The result from typing “b…u…” in Pinyin, on a standard keyboard with Pinyin activated

Figure 9. A running race
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Aspects of the Newby Chinese reading and writing games take a ‘training wheels’ approach, whereby 
novice learners are given assistance, and this assistance is gradually taken away. For example, handwriting 
starts by tracing characters/graphic units which are shown onscreen. The outline being traced gradually 
gets fainter, and eventually disappears leading to unassisted freeform writing. Because visual-motor 
symbol production has been shown to facilitate letter recognition in young children (Zemlock at al., 
2018) this step is perceived by the authors to be particularly important for a learner experiencing the 
nuances of the Chinese written system.

An intermediate game, Sentence Builder, involves the construction of sentences by scrolling through 
candidate Chinese words in sequence, before they are to be traced. This is shown in figure 11.

Figure 10. The Maze Hunters game
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As students submit their work in the various writing games, all submitted work is displayed together 
on the teacher’s screen where it can be discussed. The best and fastest submissions are scored and are 
further rewarded by inviting those students into a game of Battle Fall - which is further discussed below 
in the Gamification section, since reward games are best considered to be gamification mechanisms.

GAMES FOR LISTENING AND SPEAKING

Speaking and listening is critical in language learning, and all-too-frequently learners are hesitant to 
speak in public for fear of sounding stupid. A number of the games in Newby Chinese support listen-
ing – whereby the teacher’s screen calls out target words or phrases which the students must identify. 
However, the game Chase Team is uniquely effective at encouraging practice of spoken Chinese.

In Chase Team, a team of players are running away from an evil robot: see figure 12. One of the players 
will see a phrase in Chinese on their device and they must quickly call it out across the classroom so that 
their team-mates can select that phrase (from a set of candidate phrases) on their own devices. Rapid, 
correct responses lead to their avatars running faster and eventually escaping, while failure means that 
the robot runs faster and eventually catches the avatars. Chase Team effectively puts social pressure on 
players to perform well for the sake of the team - and in the excitement and time-pressure of gameplay, 
anxiety about speaking a foreign language disappears.

Figure 11. The Sentence Builder game
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Various other games on the platform also encourage learners to speak into their devices - which use 
voice recognition to convert this to Chinese. It is time pressure in the competitive game environment 
which encourages students to speak rather than type, since speaking is faster than Pinyin input. Effi-
ciently inputting into the student’s device becomes more important to them than any social anxiety they 
might have in speaking.

Another of the multiplayer games on the platform is Boss Battle, in which teams of players face an 
evil robot in an arena. In order to defeat the robot, players must cooperate in their use of shields to defend 
each other and in their earning and shooting of bullets. Shields and bullets are earned by completing 
short sentence or word tasks on their individual devices. Again, learners are motivated to engage with 
the tasks by their desire to support their team. Social pressure and a reluctance to let down one’s team-
mates are powerful motivators.

GAMIFICATION

Battle Fall is a chaotic battle game in which students run and jump around a platformer arena while 
throwing bombs at each other. This is a reward game which is used as a way to encourage students to 
perform well in handwriting and other unexciting tasks: only the most accurate and rapid submissions 
in these tasks lead to an invitation to join the game of Battle Fall. Encouraging rapid submission has 
been observed to help overcome reluctance to engage with the platform due to either social hierarchy 
or embarrassment. It has also greatly reduced behavioural issues and increased learning outcomes by 
focusing attention within the time envelope of the class. Despite being a ‘fun-first’ (reward) game, Battle 
Fall is also an opportunity to study numbers in Chinese: players can only attack other players who have 
the correct Chinese number above their head.

In addition to the games described above, Newby Chinese also makes use of traditional gamification 
approaches - leaderboards, timing, scoring, prize avatars and clothing/hats - which although blunt, are 
still useful mechanisms to promote engagement. These are forms of gamification and thus are long-

Figure 12. The Chase Team game
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standing GBL techniques; they will not therefore be discussed in depth. Figure 13 shows the winners’ 
podium, which is displayed after various games – rewarding top performing students with animation, 
a cheering crowd, and the subsequent satisfaction of having their avatars displayed in this way in front 
of the whole class.

DISCUSSION

A co-located approach to group learning infuses Newby Chinese, and is central to the design of all of 
its games. The social supports afforded by face-to-face co-operation and instruction, as well as the good 
natured atmosphere which face-to-face competition encourages are important, and would be much harder 
to achieve in a fully distributed (online) learning platform.

Newby Chinese has been in active use in classrooms for more than 3 years. Its games have been 
modified and re-balanced to support pedagogical goals over this time, and thus the following key lessons 
learned may be valuable to other developers and researchers:

1.  The presentation of short multimedia mnemonics is a powerful way of assisting language learners 
to recall the sound, shape and meaning of Chinese characters - through the use of a brief narrative 
occurrence and the repetition of the Chinese pronunciation in a way that fits the narrative while 
also sounding like an English word.

2.  Some teaching and learning goals are by their nature unexciting and repetitive. In these cases the 
authors have found that simple gamification techniques (scoring and leaderboards) are not sufficient 
to motivate some students. The addition of ‘fun first’ reward games (offered to those scoring well 
in the repetitive tasks) can have an enormous impact on this - much greater levels of engagement 
have been observed in the repetitive tasks when performing these well leads to a coveted spot in a 
limited-membership team game which is played out in front of the whole class.

Figure 13. The winners’ podium
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3.  The interleaving of reflective activities, chaotic fun activities, and short intense activities focused 
on knowledge acquisition can be very effective when well-orchestrated by the teacher. In particular, 
students are observed to be hyper-focused on short knowledge acquisition tasks when the knowledge 
being gathered will have a direct bearing on a group game which follows immediately afterwards.

4.  Through use of time-critical games, students competing in tasks will naturally want to use the most 
efficient data-input approach available to them: this motivation quickly outweighs the shyness to 
speak a foreign language, for example, as students choose to use speech recognition on their devices 
purely for efficiency of input.

5.  In addition to using time-critical tasks as a way of overcoming a reluctance to speak, team-based 
games are also a powerful addition which can encourage students to speak, listen and converse in 
the target language. In team-based games, students desire to do well for the sake of their team-mates 
as well as themselves, and again this rapidly overcomes their reluctance to speak or to engage in 
other tasks.

FUTURE RESEARCH DIRECTIONS

There are numerous future directions in which further investigation would be fruitful. These generally 
emanate from this chapter’s investigation of (i) the use of co-located multiplayer GBL for language 
learning, and (ii) the pedagogy of teaching Chinese as a second language.

Multiplayer systems – particularly co-located multiplayer – are highly appropriate for GBL as they 
are much more effective and engaging than singleplayer – this is especially relevant for language learning 
where the core skills relate to communication and thus require other people. However clear definitions 
and guidelines for effective Collaborative GBL are not yet well defined, and this would be a very useful 
direction for further formal research.

It is still early days in the field of CSL (Orton & Scrimgeour, 2019, page 12) and so little is known 
about the units of character perception or how insight into the architecture of Chinese characters develops 
in children (Anderson at al., 2013). Thus further studies into how learners actually perceive the ‘units 
of perception’ of Chinese language would, in the opinions of the authors, be of prime importance to 
advance the field of CSL. It is within the Newby Chinese ethos to adapt to how best a learner actually 
learns, thus further research will undoubtedly inform the development process. An AI (machine learning) 
system of feedback analyzing a users’ interactions with the Newby Chinese platform – to systematically 
and independently test and refine our best ‘guesses’ as to the optimal presentation of graphic units and 
sequence leading to meaningful language construction, is currently in the design phase.

Extending the existing Newby Chinese glossary of animated anthropomorphized graphic units to 
become fully comprehensive of the entire Chinese written system is an ongoing process which will take 
some time. The current Newby Chinese glossary of 50 animated graphic units allows for the complete 
graphical ‘reading’ by the learner of roughly 200 high frequency Chinese characters, challenging the 
learner with games involving 350 target Chinese characters. This also allows for the partial graphical 
‘reading’ of roughly 2,500 high frequency Chinese characters. With increased resources it would be fea-
sible to roll out a fully comprehensive glossary of all Chinese graphic units contained in high frequency 
characters within 18 months. This would have immediate applications for both native and non-native 
novice and expert speakers of the language.
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Despite its effectiveness at beginner tasks and vocabulary acquisition, Newby Chinese still has some 
way to go to fully embrace task-based language learning and other constructivist approaches in support 
of intermediate and advanced learners. Ongoing developments focus on tasks which require meaningful 
communication, rather than games which mostly practice discrete linguistic elements. Prototype concepts 
are in development for:

• Text-based adventure games, in which the entire class discusses a narrative which is displayed (in 
Chinese) on the teacher’s screen, and together decides what actions to take in order to explore and 
solve puzzles. In the game’s current form, player actions are chosen from a list of options. Later, 
the authors plan to incorporate a text parser so that freeform Chinese input (of simple sentences) 
can be accepted, in the style of the classic text adventure games of the 1970s and 80s.

• A variation of the text-based adventure games will allow students to co-exist in a shared, net-
worked multi-user domain (MUD) and to explore and solve puzzles as individuals or in ad-hoc 
groups. The collaborative game mechanics laid out by Schell (2008) will be of particular im-
portance to this variation – as discussed briefly above, in the section titled “Collaborative Game 
Based Learning”.

The work described in this chapter is primarily applied and commercial rather than academic. Thus, 
although the concepts and games of Newby Chinese have certainly been informed through observation 
of what works well in practice, there have not been formal experiments undertaken to measure the ef-
ficacy of learning. Such experiments would be an important addition to the body of work described here.

CONCLUSION

China is an economic behemoth, and the economic and social implications of the growth of Chinese 
language are very real. However, despite having far more native speakers than any other global language, 
large scale competency in the language outside of China has proved rather elusive, with second language 
learners feeling it is inaccessible and impossible to learn (Zhang & Li, 2010). This has ramifications for 
individuals, societies, and even the national security of countries, as relying on someone else to gather 
information or represent your interests and views, whether economic, social or political, is risky.

The importance of engaging with Chinese as a second language has never been more important, 
yet approaches to doing so are hampered by arcane and inappropriate approaches. Even native Chinese 
children struggle to read and write the language. Recent work by leading scholars has begun to define 
the various natures of the problem, and suggest better ways to approach it. The Newby Chinese system 
embraces these modern pedagogies for teaching Chinese as a second language, while also illuminating 
the use of co-located multiplayer GBL technologies to improve the experience and learning outcomes 
in a more general way.

Newby Chinese is showing one effective way of integrating various gaming and GBL concepts into 
a coherent whole – including class dynamic and multiplayer game flow, mitigation of negative emotions 
during L2 learning, and the careful use of gamification into aspects of a broader GBL system.

This chapter concludes with some comments from secondary school teachers and GBL academics 
who have used the system:
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I was shocked at the students’ response - so used to the ‘non reactive/difficult to impress teenager’, when 
I saw total engagement it was surprising. That was the best thing we have done so far! They absolutely 
loved it and asked could they do it every week. I explained budget restrictions and they said they would 
pay for it themselves (E. Dempsey, Teaching coordinator at St. Mels. College, Longford, Ireland).

Never mind just Chinese, this is the best language-learning platform I’ve ever seen! (E. Bertozzi, As-
sociate Professor of Game Design & Development, Quinnipiac University, USA).

Awesome, one of the most enjoyable and engaging classroom tools you’ll ever use. I can’t believe the 
progress the students have made after just 6 hours … Newby Chinese was voted favourite activity of the 
year by my students, and this in a year jam packed with surfing, skiing and crime scene investigation. 
It’s amazing. (R. Conboy, teaching coordinator at St Joseph’s College, Galway, Ireland).

I haven’t seen these students so excited about anything before - they loved it! (M. Corboy, Teaching 
coordinator, Sacred Heart, Drogheda, Ireland).
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KEY TERMS AND DEFINITIONS

Co-Located Group Learning: A socially integrated learning experience where participants are 
physically located together and may therefore interact directly, see each other’s expressions and gestures, 
and communicate more effectively (Bricker et al., 1995).

Collaborative Game-Based Learning (CFBL): A method of Game Based Learning (GBL) where 
learners and teachers share a socially integrated learning experience.

Collaborative Learning: A social interaction that involves a community of learners and teachers 
who acquire knowledge while sharing a common experience (Sumtsova et al., 2018).

CSL: (Learning) Chinese as a second language.
Flow: A theory of engagement which describes a state of deep concentration while the participant(s) 

in an activity are in a creative and rewarding state of mind.
Game-Based Learning (GBL): A learning strategy focused on achieving the particular objectives 

of given educational content through game play (Kim et al., 2009).
Gamification: The use of game elements and design techniques in non-game contexts.
Pinyin: A system of Romanization of the Chinese written language, allowing characters to be spelled 

out phonetically using the Roman alphabet.


