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ABSTRACT

In recent years, an increasing number of Ateneo studews
been taking an interest in the Japanese languageAteoeo
students beginning their study of the language hewelapanese
particles are difficult concepts because they caneatrémnslated
to equivalent words in English. For a beginner leariteiis
inevitable to view a second language with the lefsa first
language as shown by the concept of transfer in selemguage
acquisition. As a result, learners tend to misconsttaganese
particles by attempting to understand them with rdspec
non-existent equivalents in English.

In this research, we develop an intelligent tutoringtesy for
Ateneo students taking introductory Japanese (FLC )1tiSRid
them better understand Japanese particles. The systerd
assess the learner's understanding of Japanese partigles
practice and depending on which particle where mostakes are
made, the system would give instructional feedb&eledback to
be implemented in the system use visual prototylpasrepresent
the meaning of the particle. We hope to see
representations can also teach Japanese particleglents as an
alternative to text-detailed explanations such asehcommonly
found in textbooks.
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K.3.1 [Computer Uses in Educatiof: Computer-assisted
instruction (CAl), Distance learning
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1. INTRODUCTION
1.1 Context of the Study

An increasing number of Ateneo students are minoring in
Japanese Studies to learn more about the Japangsmadanand
culture. Students beginning Japanese in their
(Introduction to Japanese) course encounter difficultyth wi
Japanese particles regarding proper usage and contextQ L
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1.2 Research Obijectives

In this paper, we discuss the development of a vesed

Intelligent Tutoring System (ITS) addressing the diffig of

Ateneo students with Japanese particles - a systanfdcilitates

practice with feedback that clarifies particle usage meaning.

We attempt the following questions:

1. How do we create an intelligent tutoring system fqadese
to help students better understand the concept @néap
particles?

2. Other than the topic and subject marking partictesz D
and @ JD respectively, which particles do students make
the most mistakes with in FLC 1JSP?

3. What do these errors imply about the stutentental model
of Japanese particles?

1.3 Scope and Limitations

Users of the system developed are primarily FLC 1J&#ests of
Ateneo de Manila University, hence system conterscigped to
the said course. We aim to supplement the languagelkdge of
FLC 1JSP students; instruction in the system is getredrds
clarifying understanding, as opposed to teaching anew.

Finally, we utilize visual feedback in the systemsdxh on
prototypes by Sugimura (discussed in section 2.1) lsecam like
to know if Japanese particles can also be taughariyations
aside from explanations of their meaning. For partizid word
combinations that do have not have any visual reptasens, we
use textual feedback based on Socratic questionggowr
alternative form of feedback. We hope to see if cateip
animations and our combination thereof can be atfe means
to clarify these Japanese particles to students.

FLC 1JSP



2. FRAMEWORK

2.1 Visual Prototypes for Japanese Particles
Japanese particles can be taught using images refatdserof
their meaning. Sugimura demonstrates that each Jappagtcle
can be represented by a prototype image and he dtaes
learners would have less cognitive load learning Jegmn
particles in this manner than rote memorization of #nidien
[11]. In this research, we develop visual feedbaelsed on five
prototype images of the following particles from FLCIPJni, e,
to, no, de

1. The particleni
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Figure 2.1: Prototypical meaning of ni [11]

Ni shows the directionality of an agent’s action andbitsding
effect to a target [11]ni can also indicate the place or time of
existence of a subject [11]. These two usages arergkzed into
the image of a point, indicating a destination goaént in time
shown above. Compared & ni emphasizes the destination as
opposed to the process, depicted by the dotted anrégure 2.1.

2. The particlede

The particlede indicatesspacewhere an action takes place in the
nominative or accusative case [11]. The prototypthisf particle

is shown in figure 2.2 below:
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Figure 2.2: Prototypical meaning of de [11]

The arrow in figure 2.2 above represents some forcegagiihin

an enclosed space. Thougke is likewise represented with an
arrow like ni, de emphasizes an action performed within the
bounds of a certain space [11].

3. The particlee

In essencee is similar toni for indicating the direction of an
action. Compared tai, e puts emphasis in the process or means
of an agent to get to a destination [11; Dr. Hirokaghi personal
communication, May 5, 2012]. The particke is represented
according to Sugimura in figure 2.3 below [11]:
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Figure 2.3: Prototypical meaning of e [11]

4. The particleto

According to Morita, the particléo has a unificative meaning
associated to its usage [11], where two agents wagkther to
perform an action. In a prototype image, Sugimuraatephe
meaning of the particl® as follows [11] (Refer to Figure 2.4):
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Figure 2.4: Prototypical meaning of to [11]: An action
performed together in companionship.

5. The particleno
No denotes relations between nouns but these haveusedoms
hence, we only considemo for the following usages in our
research as scoped in FLC1 JSP:
1. Als the possessor of B (like the B of A or A’s B) such as
watashino kaban (My bag)
2. Ais the location where B belongs to (B in/at A) sueh a
atenemo gakusei (A student in Ateneo) and;

A created B hence B is possessed by A such as: galausei
sakubun (A studerd essay)

In all these three cases above, the partideconnects nouns
together, such that the preceding noun phrase forpiwase to
modify a following noun phrase [6]. According to Oyiapanese
language adviser of the Japan Foundation, Maniéap#iticleno
can be depicted in a prototypical image of a cifoleun 2) inside
a larger circle (noun 1) and so on as follows for théseet
usages:

3.

Firipin
(Philippines)
- Noun 1

Ateneo -
Noun 2

Daigakusei

(University

Student) -
Noun 3

Figure 2.5: Firipin no ateneo no daigakusei: Combiningiouns
with no

In figure 2.5 above, the largest circle sets a scogbheaircle(s)
enclosed within. In this representation, Ateneo is the
Philippines and the student is affiliated with #teneo, thus a set
of concentric circles. The enclosed nouns are condnyeno,
forming one noun, meaninA University Student of Ateneo in
the Philippines.

2.2 Visuals as Feedback in Multimedia

Learning

Students learn best by seeing the value and impertarc
information presented so it is important to sustafarest using a
feedback medium that coincides with the learnindestyf a
student, which isthe manner in which individuals perceive and
process information in learning situatiorid].

According to the Cognitive Theory of Multimedia Leamiby
Mayer, Multimedia instructional messages designeardatg to
how the human mind works are more likely to lead &aningful
learning than those that are not [7]. The theory sthtgshumans
seek to make sense of multimedia presentationsatiaelto their
collected experiences. Hence, visual feedback woeléffective
given that it resembles common human experience while
depicting the meaning of Japanese particles. Table 3



summarizes the theory regarding how learners relate lsisaa
experience.

Table 3.1 Image-related Processes in the Cognitive Theaooy
Multimedia Learning: Building Connections between Pictorid
Models with Prior Knowledge

Process Description

Selecting | Learner pays attention to relevant pictures ir]

images multimedia message to create images in worl
memory.

Organizing | Learner builds connections among selected image

images create a coherent pictorial model in working memory,

Integrating | Learner builds connections between pictorial mo
and with prior knowledge.

As guidelines for our design of visual feedback, ftiiowing are
prescribed by the theory [1, 2]:

1. Focus on Task-Relevant Aspects of InformationResearch
show that guiding learners' attention is only uséfitl leads
the learner to a deeper understanding of the task-releaats
of the information presented.

2. Limit Unnecessary Information: Each piece of information,
useful or not has to be processed by the learner sadditive
to cognitive load. According to the Apprehension Hpleg
information that is not required for the task or prabkolving,
such as seductive details or eye-catching illusinati produce
extraneous cognitive load that ties attention te lesevant
concepts and therefore reduces knowledge acquisitjon [1

3. Attention-guiding Principle: Supporting the process of
selecting relevant information will be useful becaiisghifts
the learners' attention to those parts of informatiuat &ire
needed to understand the key concept of presenteztiahat
Also, since animation is fleeting by nature, oft@walving
simultaneous display changes, it is important to glédrners
in understanding the animation so that they do niss rihe
change. Highlights, visual cues and color coding steine
appropriate visual instructional aids because nolgeeners
are not able to distinguish between relevant and vaelke
features.

4. Personalize Instruction: Learner's attention can be activated
in a more effective way if instructions are personalizatier
than anonymous, for example by addressing the learrteein
first person.

2.3 Error Isolation and Feedback

Mistakes are part of the learning process. AccordinGdss and
Selinker, second language errors do not reflect faulitaiion by
a learner; they are attempts to figure out a systermippsing
regularity on the language being learned. In facttakés are
structured; there is an underlying generalization arglstows a
certain level of development [3, 9].

Mistakes are akin to slips of the tongue but errorssgséematic
and recurring [3]. Errors mean that the learner doesetognize
that it is wrong, and by consistent reproduction, Ihas
incorporated it into his system of the target langugg]. In our
system, we isolate errors by a pre-test and when anhersdoeen
committed at least twice (same particle and contetktgn

feedback is given, targeting the faulty knowledgey@d much as
possible.

Feedback in our system is designed to let the leaaadize his
own mistake. We do this by presenting the animatidna

learnets erroneous particle side-by-side with the animatiothe
correct particle. Alternatively, we pose questions ortshito

challenge the learner to reconsider his answer insteathis

manner, we allow the learner an opportunity to explack a&djust
the application of the form or rule he used to detiige wrong

answer to what is correct restructuring in interlanguage
processes [9]. This is more effective because it doeterrupt
the learner because of fear of being directly corre@gd [

3. METHODOLOGY

3.1 Development Methodology

The Intelligent Tutoring System (ITS) developed in tl@search
is web-based for simpler deployment and testing; AdbBlash
was used to drive animations.

Identify Problen

Initial Requiremers—»>  Develop Prototyp

Working Prototye Feedback from Expert:

«———NewVersie—— payise and Enhance

Prototype

Implement and
Use Prototye

Problems————|

Figure 3.1: The Prototyping Methodology [8]

Based on consultations with FLC 1JSP instructors, stadeve
difficulty mastering case particles because they wsmfthe
different notions these particles provide in sentendéte
identified particle pairs students frequently havecaigeptions
with such asni andde, to andno or ni andto, etc., then we
developed prototype animations that highlight the@mantic
differences. Then, we showed these animations touitetis for
feedback and we improved them to ensure that vieedhack
developed in any form teach the correct notion ofadape
particles. Consultations were performed during devedpm
mainly with Dr. Hiroko Nagai, Director of the Ateneopdaese
Studies Program, as well as with Mr. Susumu Oya, nkgea
Language Adviser of the Japan Foundation, Manilagnling the
processes of the prototyping methodology in software
development as shown in figure 3.1 above.

3.2 Student Modeling

Student models provide descriptions of learning aewll of
granularity that facilitates the encoding of princgpénd rules in a
teaching system [12]. Learner models approximate stude
behavior by tracking misconceptions in comparison hwit
substandard reasoning patterns. This is performedtiéttyoal
of supporting weak students’ knowledge and to dewveioe
students' strengths [13]. In our system, we usedvarlay model
to model the student-user of our system. The modeabis to
show “the difference between novice and expert reagprig
indicating how students rate on mastery of each tapissing
knowledge and which curriculum elements need more war:
Since an overlay model is a model of a proper domaset (i.e.
Japanese particles in grammar), we used this modelaloate
students and give feedback accordingly.



The disadvantage of overlay modeling is that stislemy have
knowledge that is not part of an expert’'s knowledpes it is not
represented in the student model [13]. However, wegaté this
by creating a multiple-choice based system, wheresiples
answers are contained only within the domain knogéedve
teach. Since Japanese particles also have distmachngatical
usages at the level of FLC1 JSP, creating this madsiniple
because the domain knowledge itself is a matter ofocming to
concise grammar rules.

To create the overlay model of the student, we brakendthe
concept of Japanese particles from FLC1 JSP into dse b
knowledge componeritsAmong Japanese particles, this is the
production rule learned and referenced by a learner tav koov
to use a Japanese particle. For example, a studertavanthe
following knowledge componentto indicate the existence of a
living or non-living thing, the particleni is used. In total, we
have nine (9) knowledge components in our ITS, feihy a
permutation of nine possible contextual usagesldhalJapanese
particles in our system designed for FLC1 JSP. Note ttha
particle e and the particleni for indicating a place where
something moves (direction) are both singly countedoas

knowledge component, whereas the rest are considered as

individual knowledge components. This is because FUSP
does not yet teach students to differentiate the cmuai both
these particles. Also, a more detailed descriptiorh@fv our
overlay model operates is discussed below, where we al
describe the general operation of the system.

3.2General ITS System Operation Flow

Students create an account and the ITS presents aspreatled
“Learning Check 'l (See Figure 3.2). This activity shows a
battery of eighteen (18) Japanese sentences usindaffamese
particles taught in FLC1 JSP; the task for the studenthis
section is to complete the sentence by choosingidihé particle
to complete the statement.

Figure 3.2: Learning Check 1- Students complete the
sentences by supplying the missing particles using theaibes
provided.

Learning Check 1 is used by the system to create enagv
model of the student. This is used to measure thenexf a

assigning points per knowledge compofeand if a student uses
a particle given a context correctly, one (1) point isgassl to the
corresponding knowledge component. The model worles &k
table, where we distribute points across rows and eaghsr@
knowledge component. At the level of FLC1 JSP, siweehave
nine (9) contextual usages for the particles taugtthé course
and we have two questions for each usage, we hgkieeen (18)
questions for Learning Check 1 (See figure 3.3 below):

Indicate a point in time something takes place. | 2

) Indicate a place where something or some
Ni exists. 2

Indicate target of an action by an age
(uni-directional target). 2
ni/e Indicate a place towards which something move| 2
De Indicate where an event/action takes place. 2
o Direct objects 2
No Noun phrasenodification to indicate property 2
Connect nouns together ‘AND’ 2

To Indicate target of an action by an age
(bi-directional target). 2

Total | 18/18

Figure 3.3 Overlay Model: Point distribution across
knowledge components. Maximum attainable score is 18/18

Based on the model, the system displays conteffiteirfiailowing
section,“Learning Check 2 where actual tutoring takes place.
Here, another battery of Japanese sentenceselsctively
presented about the Japanese particles the stugesdrago have
a lack of knowledge with, had the student not rhetdstablished
minimum number of points per row of the overlay modghile
the student is answering, tutoring is now provideéedback is
presented on-the-fly upon mouse clicks in Adobe HléSee
Figure 3.4):
Learning Check 2

7 Choose the best answer among the six choices presented

Japanese 101

a3 |

Feedback:

Figure 3.4: Learning Check 2 shows another sentenceing
‘de’; feedback as needed.

Following Learning Check 2, we present the studerdst-fest to
measure improvements in knowledge. The post-testsgls@s as
a follow-up learning opportunity for the student ahd questions
used in this section are similar to the questionthénpre-test in

students knowledge of Japanese particles. The model works byterms of count, particle usage and presentation butgedain a

1 A knowledge component is a process or a generaliztiat a
learner uses alone, or in combination with other kndgde
components to solve a problem [10].

different order. We simply changed the nouns or verbshe

2 A knowledge component is a process or a generaliz#iiat a
learner uses alone, or in combination with other kndgde
components to solve a problem [7].



Figure 3.8: Textual feedback for syntatically impossible cses.
4. Results

4.1 Field Testing

As a system designed to target students beginnieig study of
Japanese in Ateneo, field testing was conductech wiite
aforementioned students during their FLC1 JSP classeder8s
were brought to a computer lab to access the tutsirsgem
online and a total of forty-five (45) students partatgd in testing
across classes handled by three different instructors.

For our results in this research, we focus on preseatiadysis
based on the results of our pre-test versus possdests to see if
the students improved using our ITS. Also, we evaluhte
experience of the students who used our tutoring reysti

survey to give us an idea how they find our ITS.

4.2 Testing Methodology

Participants were divided into two (2) groups: twentg-d@1)
and twenty-four (24) participants respectively. One grosgxd the
ITS such that at the onset of a mistake, corresporfdepack is
already shown in Learning Check 2. Another group usedTB
such that the pair of sentences per particle andoitéegt in
Learning Check 1 must be incorrect for feedback to kengin
Learning Check 2. We formed the two test groups to lese
much consideration is adequate before feedback iveded,
although the latter case is ideal based on the matioerror
consistency from second language acquisition. Alsingistake
may not necessarily translate to malformed knowledeut a
concept (i.e. a mouse misclick) hence, we belieae ¢bnsistency
is key to isolating true faulty knowledge [3]. Dugi testing, no
student was allowed to use any references regardingelspa
particles over the internet.









