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Abstract: English learning in Nigeria has become imperative and its continuous learning cannot be waved,

since it is the official language in Nigeria and an international language for communication. Despite the

i mportance of Engl i sh IiaBnglishdaggage is Nigeidaa setondsry ipsetutibne r ma n ¢
has been discouraging. Research has shown that vocabulary is the most important element of any language
learning including English language. This paper implemented a mobile gamification learning $gstem
motivating learners to continue learning English vocabularies effectively on mobile devices. The system was
evaluated, through an online survey, which was completed by 71 participants with different English vocabulary

level abilities. Experimental resl t s r eveal ed that the developed system
vocabulary abilities and learning interests.

Keywords English, Motivation, Gamification, Experience point gap, Mobile learning, Vocabulary, Badges,
Rewards.

I. Introduction

English Language is a foreign Language to Nigeria in the sense that it is not indigenous, but it is used
in Nigeria as the official language. It has played a major role in Nigeria which could be seen in our education,
government, business, commerce, masxlim and most of internal and external communication. Formal
education in Nigeria today is a product of English language. Without English, there is the possibility that there
may not be anything more than the elementary formal education in Nigeria [B]leExaocabulary knowledge
is needed to understand the meanings of an English sentence or article. In recent years, a lot of researchers made
efforts in the study of English learning, and most studies emphasized the importance of vocabulary learning to
English learning [9]. Many researchers also pointed out that the major challenge for English learning is to face
entirely new and unfamiliar words that appear in an English text. In order to read English texts fluently and
smoothly, a learner needs to atdeanemorize two thousand commonly used English vocabularies [24, 21,11].
It is obvious that vocabulary learning is very essential to Entdishuage learning acquisition. It is common
knowledge that classroom teaching time is limited and there are sp eoamponents involved in English
language learning (listening, reading, writing and speaking activities), so teachers seek alternative ways to help
students learn vocabulary. Mobile learning is one of such alternatives. Some recent studies have shown
posiivity in the use of mobile phones to teach vocabulary, either through SMS (Short Message Service),
messaging, emails, and also social media networks such as twitter and Facebook. It considered that using a
smartphone is effective for independent learninghsas English vocabulary memorization, because a learner
can use the smartphone anytime and anywhere [26,1].

[I. Gamification And Motivation

Motivation is very important in learning. It has been observed that if students are not motivated, they
may not be ble to solve a problem, even though they have the skills to solve it. On the other hand, if they are
highly motivated, even though they have limited ability, motivation will help them find a way to solve a
challenge and also improve on the skiowever, according to [12], motivation and ability alone are not
enough. A O6trigger 6, which is Ilike a call for acti o]
behavior. Software mobil e applicat isaftitsdescaadrbehaviourv e as
[10,13]. Gamification has been shown to engage and motivate learners when used properly in or outside the
classrooms [18, 23]. Gamification combines both Intrinsic and Extrinsic motivation to raise user engagement
and also influece their behaviour towards learning. Intrinsic motivation is an internal desire to perform a task
and results in higlguality learning and creativity while Extrinsic motivation occurs when external rewards not
related to the task itself drive the user alig an action, for example, money, good grades and awards [25].
Lepper [19] explained that when people are intrinsically motivated, they tend to take an activity for their own
sake, for the enjoyment it provides, the learning it permits, or the feelimccomplishments it evokes. On the
other hand, people become extrinsically motivated is to obtain some reward or avoid puniSheerse of

game el ements increases studentsd motivation because
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task. For example, by using extrinsic rewards like levels, points, and badges to improve engagement while
intrinsically motivating towards the achievement, mastery, autonomy, and sense of belonging.

lll. Related Work
A lot of researches have been conductedEnglish vocabulary learning and different systems have
been developed, but most of these systems were developed on PDAs (Personal Digital Assistant) with very few

designed to sustain | earnero6s moti vat i oxstencebhestheyver , P
are being replaced by smartphones. Two of the most documented English vocabulary learning system on
smartphones for sustaining |l earnersé motivation wer
Hasegawa et al. [15] developed ah efct i ve vocabul ary | earning support

motivation. The system employed gamification techniques and functions to motivate learners to continue
learning; however, the system functions and menus were written in Chinesegiengii no translation option
provided, thereby making it not suitable for rGhinese speaking persons. Also, the system only focused on
basic or elementary level of vocabulary as the learning material, ignoring other levels such as intermediate and
high-intermediate.

Lam [17] described the use of gamification in Vocabulary Learning: This was to determine if online
games could help motivate students in English vocabulary learning in the classroom and as such, two online
games were used. It was establishiedt online games improved the vocabulary learning attitude of the
participants. The research still presented a few limitations. One of such is that the learning procedure was
restricted to classroom learning alone and also the learning materials were obed fr om t he stud:
notes, thereby making it impossible to learn outside classroom environment. Other works include; Huang et al.
[16]) developed a ubiquitous English vocabulary learning sysfBne system is a ubiquitous English
vocabulary leaming (UEVL) system, designed to assist students in experiencing a systematic vocabulary
learning process. Yuksel and Sevil [28] implemented a learning Environment for English vocabulary using
Quick Response Codes. A learning environment that uses tabtbiQuack Response (QR) codes to enhance
participants. Unlike other ubiquitous learning technologies, study reveals that Quick Response codes have the
potenti al to increase the mobile devicesd efgf ecti ve
knowledge and promoting individual learning and low cost. Chen and Li [6] presented a personalized context
aware ubiquitous learning system for supporting effective English vocabulary learning. The development of
contextawareness system, which can o learners in English vocabulary learning without constraints of
time or place via mobile devices in real learning environment. Chen and Chung [7,8] developed a personalized
mobile English vocabulary learning system based on item response theory raui leaemory cycleThe
system recommends appropriate English vocabulary for learning according to individual learner vocabulary
ability and memory cycle. Since English learning has been the most important second languagenigiision
speaking countriegleveloping modern assistive learning forms or tools that support effective English learning
has been a crucial issue in the Englehguage education field. Guoliang et al. [14] presented a research on
Mobile English Assistant Learning System based orel®$s Communication. It is an English mobile learning
system based on Bluetooth technology. With the characteristic of portable devices, the system was designed for
low power consumption and low learning cost. With the help of the system, a teachereceiNd instant
feedback from the students. This research adopted the use of Gamification mobile learning system to encourage
learners to continue learning English vocabularies effectively.

IV. System Design
In this section, the design of a gamificatibased English vocabulary system for improving English
vocabulary abilities of learners is presented. Details of the system architecture include; the English vocabulary
learning procedure, extraction of learnimaterials, Gamification function used and difficulty level adjustment.
The architecture of the system is presented in Figure 1. The system consists of three major modules, with a
database, and a learning interface. The modules are the vocabulary recationenutbdule, learning
performance assessment module and test module
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Wocabulary Database

Test Module

Vocabulary
Recommendation
Module

Fig. 1L Architecture of the System (Adapted from [7])

The vocabulary recommendation modulée module recommends English vocabulary to individual
learner according to the game lewdl the individual learner (game level). The test moddikis module
automatically generates a corresponding testing sheet according to the learned vocabularies of individual learner
for assessing the learning performance. The learning performance asgessduleThis module collects the
learner test results from the test module, theaveduates individual learner ability of vocabularies. This is
where gamification comes in. Each test questions generated by the Test module has points attached to them.
These accumulated points are what is used by the learning performance assessment module to progress a player
to a new level based on the difficulty level adjustment model. The learning performance assessment module,
then stores these information mentioradbve in the user portfolio database for personalized English
vocabulary recommendation learning. All the English vocabularies stored in the vocabulary database are from
the repository of Graduate Record Examination (GRE). The system applies the geadihgfl GRE to
categorize each vocabulary into different game levels. The GRE is divided into three levels with content
appropriate to each level; Basic, Intermediate and Advanced levels. These levels are further subdivided into ten
(10) game levels. Theaic level vocabularies forms the first three game level, while the Intermediate level
vocabularies form the next three game levels and the Advanced level vocabularies forms the last four game
levels. The system consists of a total of 500 vocabularie§@htest questions.

The system operation procedure is summarized as follows:

Step 1. Learner logs into the system through the learning Interface. The learning Interface checks the individual

|l earnerds profile. I f | e éearmemplayeritescreate dopeofilé. The learner starts r e q u
the learning process.

Step 2. The vocabulary recommendation module obtains the game level of individual learners and all learned
vocabulary from the vocabulary database.

Step 3. If a learner is lemaning for the first time, the vocabulary recommendation module then recommends new
vocabulary to the learner.

Step4and 5. The test module then checks the vocabulary database for questions related to the learned
vocabularies and presents it to tharner as game tasks or challenge

Step6and 7. The learning performance module assesses the result from the test agent and increases the

|l earnerds game | evel using Experience points gained
thevocabulary database.

Step 8.Learner returns to Step 2 to perform the next learning cycle or quit the game, thereby terminating the
learning process.

A Gamification model was adapted from [22]]and it consists of;

a) A set of tasks k K that need to be performed

b) A set of game design elements @, where G is gamification

c) A setofusersd U processing task K enhanced by G, where U is the total number of users.

A. Gamification Functions
The gamification function is designed referritogthe digital gaméased learning framework proposed by Tan
et al . [27] which can be utilized to fulfil the sys
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mobile learning environment. Tan and others proposed a framework in which artieedhiicgame was

composed of three elements; Multimodal, task and feedback. Multimodal refers to a variety of interaction that

connects a learner and a game, namely, sounds, animations, effects etc. Task refers to a question or problem in

the game to helgehrner to absorb the learning content (i.e., English vocabulary word with appropriate difficulty
to
reduces

t hat adjusts
feedback

B. Difficulty Level Adjustments

earnero6s skills in thi

thng. | earner 6s mi

S

case).

sunder st andi

Fee

Gaming experience begins with tasks or missions that should have clear goals and provide immediate
feedback. These goals should be both challenging and achievable, thus giving rise to various conflicts and

challenges.Too much challenging goals will not be achievable, and easily achieved goals will not be
challenging. Some players will lack the enthusiasm to engage with too difficult or too easy missions, while some
others will classify them as not enjoyable. Idealgng challenges should increase when the player advances in

levels. As the player becomes more proficient with the game and his/her character becomes tougher, the amount
of experience or any other metric needed to advance a level should be more thanutitenaeded on the

previous leveling up [2,3]. Similar techniques are applied in almost altRaléng Games (RPGs) to adjust the
experience point gap for leveling up automatically [4]. The formula is given as:

Y 0 Y O p 026
where, 0 New game level
Y0 Total Experience points for progressing into level N.
Y O p Total Experience points gained in the previous level.
0 Experience points needed for progressing from level 1 to level 2 which is predetermined
0 Current game level.

The formula above is used by the system to calculate the total experience point that is needed for progressing to
a new level. The Erning Assessment module then compares the score that a particular user gets from solving a

task/test question in particular level with the total experience point that is required to move the user from his

current |l evel

C. System Implementation

t o

a requals the eotaleekperienice point, the usar serodressedste the e
new level or else the user remains in the same level and retakes the learning process for that level.

This section explains the implementation of the English voeapuearning system. Currently, all
clientside program code is implemented using HTML5, CSS3 and JavaScript. Theségevecripts were

implemented using PHP 7.0 (PPeocessor Hypertext Processor). The backend i.e. database, was implemented
using MySQL Other tool includes; Website2apk converter (Android Mobile application software development

tool). The system is available as a mobile web application and also as an android application. Figure 2 shows

the login page.

Login

Don't have @ profile yet? Click here

(a)

Login

Email not registered!

& Email

Login

Don't have a profile yet? Click here

(b)
Fig. 2 Login page

fon’s have a proffte yet? Click here
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After successful login, the user is taken to the learning page shown in figutdcB, eentains the
vocabularies to be learnt, a NEXT and PREVIOUS button for navigating through the vocabularies-rigie top
corner contains boxes for the player level and the player score. Also, attached to each vocabulary, is a speaker
button. This bubn, when clicked, pronounces the corresponding vocabulary and its meaning. When the last
vocabulary for a particular level is reached, the NEXT button changes to TAKE TEST button (see figure 3).
This button is used to navigate to the test page for thetasswer the test questions relating to the learnt
vocabularies as seen in figure 4. Thelefp corner shows a side bar button, navigation menus such as, Profile,
Leaderboard, About and Logout. This side bar button is consistent on all other p#gesyplication. This
page allows users to take test relating to the learnt vocabularies. When a user clicks the TAKE TEST button
from the learning page, the system opens ayppontaining instructions about the test to be taken for users to
answer. Theest consists of ten questions and four options which are loaded one per page and also presented at
random to the user. On answering each question, the user is shown if each selected answer is correct or wrong
via a popup alert and a progress bar (Figdie If the user answers all the questions in a particular level, the
system moves the user to the next level and a badge is earned (see Figure 4i) else the user remains on the same
level

(verd)

Decorum ")

P Refute ")
B our in keeping waitl
t

prove (a statement or the person pessible to do easily or
advancing it) to be wrong conveniently

Synomyms disprove

practicable, practical, workabie,

Antonyms= confirm

EX: These claims have not been convincingly
refuted

perfectly feasible to live below sea leve!

Take Test

= Nexi

(d) O] ®
Fig. 3.Learning page
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Foad the  Following Instructions - z
Carefully Ple3se, THKE FOUT THTie 10 TeWeia 30 FAte M Flease, take your e io review and rate this

SEOREATGR CIEK Hirs! BOEECANON. CHCK Here!

Feady 1o Test Learnt Vocabularies? ¥

= Each level consists of nine
questions.

Question 5

Quesbon 1

o Every coffecl snswer eams you
a 10 poirris.
COUNTERFEIT Is most similar n

* You hewe to answer all | never thought She woulkd
quesiians (na level to mave up her mistake meaning to
o angiher bevel and o Gontral
subsequently earn a badge E— .
) Concetve void
« Each level consiste of nine ——— Empty
auestions - o=
Obsess Fake

* You have 1 minute to answer
each quession

i m m

(a) () ()

Flease, take your tme o revew and rabe s

Piease, take your Bme o review and rate this Flease. take vour bme to review and rate this
apphication Chok Hamel

applcation. Click Here? SOCHCANON. CICK Mers

Quperstion 1

|he was completehy
it the diog

Cooperate

Umaporoonsteness

=== F==l —

Cd} (=»

i =

COMGRATULATICNS: £
WO EAFNED A NEW 8O

Correct!

Good Jo vou mave reemer

Wromng!

Wou hawe not Pemarized the word !

655} (&5}
Fig.4.Testing page

Figure 5 shows the result of the test taken by a user. It contains information like the total questions for
a particular |l evel, number of correct answers, numbe
buttons for replaying a particulaevel and also for reviewing test question for a particular level.
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Total Question =

Correct Answers «"

VWrong Answers 36

Score Ja

Review Questions

Replay Level

Fig. 5. Result page

Figure 6 shows information about a user. This information include input supplied by a user during

registration, such as player name, email address, and profileepiliso, it contains information about the user
progress such as, user level, score, badge earned in the current level, achievement. Lastly, it contains buttons for

editing user profile.

& Edit Info

X Email

Usemname dupsy B Username

Email dupeowo@gmail.com

- ez
Badge -
£
Star lewel Activeness
Lewvel 5
Highest Score 3500
(a) (b)

Fig. 6. User profile

©

The leaderboard page shows the Ifstigers with top five high scores. This page is aimed to motivate
the user to keep learning through the application by wanting to be part of the top five scores in the system. The

Leaderboard page is depicted in Figure 7.
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<+ Back

1 eaderBoard

Pos: Player Szore Esdage

4~ Back e
(ot s

Fig. 7. Lead{erboard ge

V. Learning Scenario For Mobile Gamification English Vocabulary Learning System
A scenario of the | earning process is presented

user with low English vocabulary ability and he wishes to use the developedatipplto learn and improve
his vocabulary ability. Jonny logs into the system with his registered email address and the learning page is
presented to him, containing a side bar and the first vocabulary to be learnt at the first level (level 1) as shown i
figure 8. The user starts from level 1, he has no score and badge yet, till he progresses in the game. The
vocabul ary word @AConcedeodo is first presented to the
sentence and a speaker button to listethtet wor d pr onunci ati on. When Jonny
presented with another word, till he reaches the last word to be learnt on levell (see Figure 8).

concede ") countorfeit "9
(vern) (agjeciive)

fnally admit that something 1s true mage exact imitation of
something valuable with the
yrms acmit, acknowledge, accept
a aran tention o decewve or defraud
{ ~ Qlssalon A v e TNG. SUDULLD
EX act wche thast | T AC e ANfONnyma: QENUNg. ongny
EX [V axlreme ard

Fig. 8.Jonny learning vocabularies at level 1

On <clicking the ATake Testo button, the user 1is
instructions on taking the test (see Figure 9) and then, questions related to the learnt vocabularies presented to
him so as to test his memorizationabi t y. The first Question is about ¢t

Figure 8) which has been previously learnt on the learning page. Four options are provided for the user from
which he selects a correct answer. If Jonny gets a question right, a feedholvn to him to notify him that

he got it correctly (see Figure 9c) and if he gets it wrong a feedback is also provided for that (Figure 9e). As
Jonny clicks the Next button, the next question, whi
provi ded for him to answer (see Figure 9d). On getting
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resul to, which when clicked shows the result of the
such as, Number of correct anss/@lumber of wrong answers, score, and Total number of questions (as shown

in Figure 9g). If Jonny answers all questions in level 1 correctly, he earns a badge and moves to level 2 (see
Figure 9i) else he remains in level 1 and earns no badge (Figure 9h).

Read the Fallowing Instriscoions Canefully

- Emch  level consists  of e PFlease, take your time o rewiew and rate this
auesTions. application Click Here!

= Ewery cOrmeor answer cams wou o
10D oo s,

Queshion 1

~

*  You have to answor all gucstions m
a level to move wp o ancther lewel
anc sutsequently earn a basge. | never thoughl £he would

her mistake Correctl!

Susstiors
Rescing Goeod Jobl,

+ Emcn  lewel comsimms  of  nme
“ou have memorized the
= ¥au have L minute 1o ancwer escn Concelve weard |

Suestion o Concede

Good Luck! peess oK
Mext
(a) (B (<)

CONCEDE iz mest simiar in
meanmg m

DECORIUM i3 IMost e @ny oogsasrs
i meanng 1o

= Comecimss
- Sadmess

S Socy

2ang e

Tona Guaston @

COTOE ANEWIE -

R
SCone ol 00

(=) (6]
Fig. 9. Jonny taking a test at level 1

Since the user undergoes the same learning process for all the levels in this application, only few game
levels such as; level 1, level 7 and the last level (level 10) are depicted in this scenario. At Jevely is
presented with the vocabulary word APANDEMONI UMO ( sc¢
10(b)), and AREPLI CAO (see Figure 10(c)), with their
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Pandemonium ™0 Flabbergast ™ Roplica "
(noun) (uerty) o)

wild and noisy diserder or sunpnse greatly an exaclt copy or model, especally
confuss slgv e ¢ a smaller scale thar =
-onfusion, uproar Synonms: astonish, astound, amars, one an a smaller scale than the

surprise, starfle, shack

original

yronms” chaos, clamour, scommotion
Synonyme: Ciona, copy, repradus tion

nRuSion " bare, caim, expect

angament. calm, hush, order,
IIness, uilEtde, repoae
ity

EX: There was complate pandemonium
Susryone LSt panicked

=3

(a) (b) ©
Fig. 10.Jonny learning at level 7

After Jonny is done learning the vocabularies, hc | i cks t he ATAKE TESTO butt
the test page. The first qgquestion presented to him i
Figure 11(b) shows the feedback when he selects a wrong option while answering the questiom. (sex
Figure 11(c)) asks about the antonym of AFLABERGASTO
answer to question 3 correctly. Al so, question 7, w
Figure 11(e) and a feedback thla¢ tuser answered it correctly is also shown in Figure 11(f). The result of the
test taken by the user at level 7 is shown in Figure 11(g). The result shows the number of correct answers he got,
number of wrong answers, total number of questions and his. d€inally, a feedback to show that Jonny failed
to progress to the next level is shown in figure 11(h) and on subsequent attempts, he finally progresses to the

next level (see Figure 11(i)).
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