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Abstract. To many people, philosophy seems to be a difficult and daunt-
ing subject. Our research seeks to make the esoteric philosophical ideas
and concepts more accessible to people in the modern world, and make
philosophy learning an entertaining activity by allowing people to di-
rectly interact with virtual philosophers from the past. With Artificial
Intelligence technology, we have created a virtual philosopher that can
automatically respond to user’s input in natural language text. It is
hoped that the added interactivity can help to increase the appeal of
philosophical subject to the users, and the users can have a better idea
of the philosophy after an entertaining experience talking with the vir-
tual philosopher. In this paper, we share our considerations for designing
the system, the system architecture, and our preliminary user study on
the interaction with the virtual philosopher.

Keywords: Virtual philosophers, interactive philosophy, artificial intel-
ligence, conversational agent

1 Introduction

To many people, philosophy seems to be a difficult and daunting subject. Though
philosophical concepts are hard to grasp, learning about them do benefits us
[4]. Traditionally, the main channel for the public to learn about philosophy is
through reading books. Recently, the advent of digital technology is reshaping
the way people learn about things [12]. Passive media such as books are gradu-
ally losing its appeal to the new interactive digital media - people now possess
a higher level of digital literacy, and are more inclined to acquire knowledge
through the modern networked and digital media.

Observing this trend, we started to look into this question: is there a way
to make philosophy less intimidating and more interesting, so that even today’s
born-digitals would like to know more about it? Drawing inspirations from the
field of Edutainment, which makes learning more fun by adding new media
elements such as video games, our research tries to leverage people’s digital
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literacy, and bring traditionally esoteric philosophical ideas and concepts into an
entertaining context, in order to make them more appealing and more accessible
to the general public.

New entertainment technology needs to offer an active experience in order
for users to reach enjoyment [8]. Based on this theory, we have designed a system
that makes philosophy learning interactive. Rather than trying to get a grip of
the ideas through thousands of lines in the books or sit back and watch a video,
people can directly speak ‘face to face’ to the philosophers through the activity
of online chat. We hope to promote philosophy learning, or at least dispel the
common stereotype about philosophy, by creating an interactive system with
fun interface but also deep meaning behind. We are interested to see how people
respond to such system, and whether such a system can actually be used in the
real world as a new way for learning and interacting with philosophy.

In this paper, we present our system, iSage, a virtual conversational agent
that models philosophical knowledge and impersonates sages in the past. We
discuss the design considerations of creating a virtual philosopher, and present
the architecture of our prototype system. We share the lessons learnt from mak-
ing the system and the user testing, and discuss the future directions of this
research.

2 Design Considerations

As reasoned above, one of the issues with philosophical books is its huge volume
and esoteric appearance. In fact, there has been endeavours in making traditional
texts more friendly to the modern readers by means of adding modern language
interpretations and even caricatures. Efforts have also been made to bring the
thoughts and even the life experiences of the sages into digital media in the
production of films and cartoons series. Electronic resources are also available
on the internet in the form of online databases and ebooks. However, in these
situations, the interaction between the user and the medium is still one-way, and
the user still largely remains as a passive receiver rather than an active explorer.

Speaking of sages, most people naturally feel a distance towards them, think-
ing they are lofty ideals that are beyond normal people’s understanding. Modern
philosophers see this problem and try to relate philosophy in people’s everyday
life and explain it in ways that are easy to understand. Askphilosophers.org is
a web site that gathers talents and knowledge of trained philosophers to answer
questions from the general public #. The site has attracted people at all stages of
life and successfully proves that philosophy can be explained in intelligible ways
and be used to help people. However, this site needs to be managed by people,
and it takes time to get the answers as the answers are all given manually by
the real philosophers.

Different from the approach of askphilosophers.org, we want to develop an
automatic system that is interactive and appealing to users. We have identified
the following three characteristics that are necessary:

4 http://www.askphilosophers.org/
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— Interactivity. Users should not be just passive receivers, but instead active
enquirers. Active experience is one of the important conditions that lead to
enjoyment [8]. More freedom should be given to user to freely explore things
in which they are interested. It does not necessarily have to follow a linear
or logical path (as in the case of book reading or film watching), but a path
of interest.

— Short and fast interaction. The system should be easy to get access to and
readily available. Users do not need to take the time and read a huge book,
but can interact and get an idea in a very short time.

— Fasy-to-use interface. No prior knowledge is required to interact with the
system. In other words, we should take advantage of the digital literacy that
people already own, and present it in a medium that is familiar to most of
the people today.

The above considerations lead to the decision of making a virtual recreation
of sages in history with a mobile interface. We want to let the sages speak for
themselves, share their life stories, reveal their admirable charisma, and become
advisors or even friends to people. People can easily use the system to talk
freely to the sages, whether for a casual chat or to seek insights of the profound
philosophy. In this way, it tailors to the specific needs of each individual and
offers a personalized dialogue experience with a virtual sage of choice.

3 Related Work

Chat bots, also known as conversational agents, have appeared long ago. One
of the first chat bots, Eliza, was invented as early as in the 1960s [15]. It is a
simulation of a Rogerian psychotherapist that can talk to patients. Since then,
numerous chat bots have been created ®. However, the focus of such chat bots
is to use various techniques to disguise as a human being [7]. Generic answers
are given when the question is out of bounds of the knowledge base, which often
does not offer real help to the user. On the other hand, virtual conversational
agents have also been used for online help, as we can see on many companies’
websites, and they have been used in museums as museum guides [6]. They are
used for learning as well, for example, to learn a foreign language [2]. Researchers
have also built a chat bot for people to access the Quran, the central religious
text of Islam [11]. Most of these systems usually have no understanding of the
input, but solely rely on pre-programmed questions and answers. As a result,
the output is confined within the scope of trained patterns, which means limited
ability to handle user request.

Compared to these chat bots, our virtual philosopher differs in two important
ways:

1. Understanding: The normal chat bots usually rely on pattern matching to
provide an answer. In cases when a template cannot be matched, tricks such

5 e.g. Cleverbot, http://www.cleverbot.com/ and Jabberwacky, http://wuw.
jabberwacky . com/
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as asking the question back are used to make it appear like understanding.
However, for users who would like to seek advice from the virtual agent,
this does not offer any help, and can sometimes be frustrating. Therefore, in
our system, we attempt to handle unseen inputs by syntactic and semantic
analysis, and relate the input to the knowledge base entries via semantic
closeness.

2. Authenticity: Unlike many of the chat bots which are arbitrarily created
characters that handle small talks and are just for fun, our system repre-
sents a real existed person. Moreover, it represents the renowned historical
giants, to whom people naturally have much respect and expectations. This
also presents great technical challenges to model the philosopher’s thinking
accurately.

4 Creating a Virtual Confucius

Among the many influential schools of thought, we decided to choose Confu-
cianism as our first attempt in interactive philosophy. This is mainly because
we are a lab based in Asia where Confucianism is very influential. Though this
Asian philosophical system is more than 2500 years old, it is still being studied
nowadays, and classic Confucian ideas such as filial piety, respect for elders and
man’s relation to his society are still very relevant to the modern society.

4.1 Building the knowledge base

The first step of creating a virtual Confucius is to gather large amounts of
data and build a knowledge base. Because this is a highly specialized domain of
knowledge, we have to work together with the domain experts. We collaborated
with researchers specializing in Confucius philosophy in our university. They
helped us to gather data from classical texts: the Analects, the Mencius, the
Book of Rites and the Classic on Filial Piety. These four texts constituted a
major part of educational curriculum for children in China [13].

The whole set of Confucius knowledge base is divided into three broad cat-
egories, according to the nature of the statements. We believe that due to the
distinctive nature of the information in each of these categories, they should
be treated separately both in terms of the knowledge representation as well as
retrieval methods. The first category is domain specific factual knowledge, in-
cluding information about Confucius as an individual, for example, his age, his
date of birth, his hometown, etc., as well as introductory statements about the
figures appearing in Confucius’s responses (mostly Confucius’s disciples). We
gather this information from the earliest reliable historical text of Shiji by Sima
Qian (ca. 110B.C.). As information in this category is straightforward factual
knowledge, we choose to store them in Artificial Intelligence Markup Language
(AIML) scripts [14], which is good for handling such query. For instance, if the
user asks “who is Yan Hui”, Confucius’s reply will directly be taken from the
scripts saying, “Yan Hui is my favourite disciple”.
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The second category is the major part of the knowledge base, which contains
all Confucius’s sayings and ideas, collected from the above mentioned classical
texts. Moreover, paragraphs in these texts are separated into short but self-
sustained statements. For instance, the opening passage of the Analects becomes
three entries in our database: 1. Is it not pleasant to learn with a constant
perseverance and application? 2. Is it not delightful to have friends coming from
distant quarters? 3. Is he not a man of complete virtue, who feels no discomposure
though men may take no note of him? In this way, a total of 2069 entries were
collected and stored in an SQL database.

For each sentence, the domain experts tagged it with 1-3 topic(s). The reason
for this manual work is due to the special nature of the domain knowledge, which
often contains implicit meanings that are impossible to deduce from the literal
understanding of the sentence using natural language processing technology. A
total of 309 topics were identified. These topics are used later in our algorithm
to compare the relatedness of the entry with the user inputs. These topics were
further tagged with specific senses in the context of Confucius’s teaching. This
is necessary because many of the topics in this domain have particular mean-
ings, and literal word level tagging cannot convey the precise meaning and would
lead to confusion. For example, the topic ‘way’ in Confucian context means ‘a
course of conduct’, rather than direction or path. Therefore, for the topic ‘way’,
it is tagged as ‘way#n#5’, which is the fifth meaning of the word ‘way’ in the
WordNet lexical database [1]. We chose to use WordNet because of its compre-
hensiveness and its ontology that makes possible the comparisons of semantic
similarities between words. By tagging the sentences with the topics, it effectively
transforms them into points in a high dimensional space, where each dimension
represents one topic.

WordNet is a general ontology. Though it is good in handling everyday con-
cepts, it is not sufficient to cover all the concepts in the Confucian knowledge
base. Therefore, it is necessary to create a separate knowledge base with domain-
specific terminologies. For instance, names of classical texts from which Confu-
cius often quotes, and Confucian terminologies such as Junzi (the morally ideal
man in Confucian philosophy) and Ren (benevolence, or the ‘way of being’ that
of an exemplary person), etc, need to be captured and denoted specifically. As
these words do not have semantic meanings, entries related to these terminologies
are tagged with the literal words and stored in the SQL database. Some sen-
tences from the second category are also tagged with keywords if they contain
certain terminology. A total of 319 sentences were tagged with such keywords.

4.2 System Architecture

The core of the system is a virtual sage thinking engine, which analyses user
inputs, calculates and extracts the most appropriate answer. A front-end mobile
application is used to interact with the virtual philosopher. Figure 1 shows the
architecture of the system.

The virtual sage thinking engine consists of three different modules: a pattern
matching module, a keyword matching module, and a semantic closeness match-
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Fig. 1. Architecture of iSage system

ing module. Figure 2 shows an overall composition of the virtual sage thinking
engine. Each of the modules is designed to handle different part of the knowledge
base, as described before.

The Pattern Matching Module The pattern matching module contains pre-
scripted templates and their matching rules. This is a technique commonly used
in many chat bots, which has been proven to be very effective in providing good
responses as long as the question falls within the pre-scripted set. It also helps to
make the bot converse more like a person. We have used a modified A.L.I.C.E.
AIML [14] knowledge base in our system. Unrelated templates are deleted, and
many of the templates are modified to be more Confucius-like with the help
of the domain experts, according to the information collected in the knowledge
base building phase. The quality of an answer from this module is assessed by
how much the pattern matches the input. If there isn’t a readily available answer
for the input, the answer selection process will go onto the next stage.

The Semantic Closeness Matching Module We certainly cannot predict
all the questions that will be possibly asked and prepare an answer for each.
Especially for the case of building a virtual Confucius, doing so would require
very good knowledge on the subject and would be extremely time-consuming.
Therefore, sophisticated natural language processing and reasoning are necessary
to automatically extract the answer for unseen input. In the semantic closeness
matching module, a series of NLP techniques are employed to find important
words in the sentences as well as their meanings, and then match them with a
relevant answer based on their semantic closeness. There are three stages: impor-
tant words identification, topics identification, and database entry selection. As
mentioned before, a lexical database called WordNet [1] is used to find semantic
relations of English words.
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Fig. 2. Composition of the virtual sage thinking engine

In the important words identification stage, the user input is first fed into
a parser [5] that analyses the grammatical structure of the sentence. The last
noun of each noun phrase is selected as the important word [3]. Furthermore, we
employ Inverse Term Frequency (ITF) to find additional important words, based
on the idea that the more frequent word such as ‘the’, ‘and’ do not contribute
much to the real meaning of the sentence, whereas the less frequent words, ‘loyal’,
‘conflict’, for example, are more important. An ITF database is built by calculat-
ing the frequency of appearance of each word in a large corpus. Combining the
results from the above two methods, a list of important words can be extracted
from the user input. Furthermore, the user input is passed through a Word Sense
Disambiguation (WSD) module [10] to get the meaning of these words in the
context. This information, together with the important words selected, is used
to compare the semantic closeness against a list of pre-defined topics in the sage
knowledge base. This is done using a WordNet-based similarity module Word-
Net::Similarity [9], which computes a semantic similarity score for any given pair
of words. Each important word selected is compared with the list of topics. The
final value for each topic is based on the summation of the similarity scores with
each important word. Scores that are below a certain value are discarded to re-
duce noise. After this step, the input sentence is digitized as a point in the high
dimensional space of topics. It can be represented as a vector v:

m m

v = Z o(sim(w;,p1))tr + -+ Z o(sim(w;, pn))tn (1)

i=1 i=1

where m is the number of important words extracted from the input sentence,

n is the total number of topics, t,, is the basis vector representing the nth topic,
sim(w, p) is the similarity score between word w and topic p, and

() = x  if x is greater than threshold
PEIZ 90 otherwise
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Finally, the process enters the database entry selection stage. Here, the user
input sentence is represented as a vector in a high dimensional space constructed
by the list of topics. Similarly, each database entry is also determined as a vector
in this high dimensional space, according to the taggings by the domain experts.
The fitness of a sentence as an output to a certain input is assessed by the
FEuclidean distance between the two points. The database entry with the closest
distance is selected as the output, if the distance is below a certain threshold
value.

The Keyword Matching Module In the Keyword Matching Module, a sim-
ple string comparison between the keywords in the database with the user input
is carried out. Each matched word would increase the matching score for the
sentence by 1. If the highest sentence score is more than a threshold, the corre-
sponding entry is deemed as suitable for output. If, at this stage, still no suitable
answer can be extracted, the system will ask the user to rephrase the question,
or to change the topic.

User inputs go through a layered process and are analysed by the above
three modules sequentially. The suitability of output is evaluated by computing
a quality score. These three methods handle different types of inputs and thus
complement each other. Figure 3 shows a simplified flow diagram of the system.

Input

Ask user to

Pattern Matching H le—
rephrase

Matching
score >
threshold?

Output

Semantic
Matching

Matching
score >
threshold?

Matching
score >
threshold?

Keyword
Matching

Fig. 3. A simplified flow diagram of the virtual sage thinking engine
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4.3 Example Usage

Following are some example outputs given by this algorithm.

Question: What is love?

— Answer: Love commences with respect as its basis. To meglect respect is to
leave affection unprovided for.

— Question: How should I treat my parents?

— Answer: A son of all comprehensive virtue serves his parents as he serves
Heaven.

— Question: I am worried.

— Answer: If a man takes no thought about what is distant, he will find worries
near at hand.

— Question: Tell me something about the Book of Poetry.

— Answer: It is said in the Book of Poetry: be always studious in order to be in

harmony with the ordinances of Heaven, you will certainly get for yourself

much happiness.

4.4 The Application

We have created a Android application, iSage Confucius, which allows people to
talk to the virtual Confucius on their smart phones by typing their questions.
After receiving the query, the mobile application sends the request to the iSage
server, where the virtual Confucius thinking engine is located. The server pro-
cesses the incoming request, and returns the answer given by our algorithm. The
answer is then displayed on the user’s phone as Confucius’s reply, as if the user
is having a real conversation with the sage. Figure 4 shows two screenshots of
the application.

To make it more fun for users, we also added a function for sharing the
answer to social networks such as Twitter and Facebook. Users can also rate
the answer if they think it is a very profound answer, a funny answer, or a bad
answer. They can also go to another page to see the questions asked by other
people and the answers given by Confucius, ranked according to the query time
or the ratings, as is shown on the right in Figure 4. This is to add more diversity
to the application other than a robot that simply answers. The rating function
serves research purpose as well, because we can get a better idea of the quality
of the system through human feedback.

5 User Evaluations

To see people’s reactions to this system as a new way to interact with philos-
ophy, and to gather feedbacks to improve the system, a pilot user testing was
conducted.



10 X. Wang, E. T. Khoo, S. Siriwardana, H. Iroshan and R. Nakatsu

> 7 ull @ 11:30

7 ull 7 09:51

‘Sage . iSage Confucius
Confucius

Latest

Q:What s love ?
A: Love commences with respect as its basis. To
neglect respect is to leave affection unprovided for.

Q :Are you crazy ?

A: Some people indeed think so. They think T am
crazy because of Iinsist on doing things that T know
itis doomed to fail.

Love commences with
respect as its basis. To
neglect respect is to leave
affection unprovided for. Q : How to be a gentleman ?

A:The gentleman, even when he is not moving, has
a feeling of reverence.

Q' How should i treat my parents ?
A:Ason of all-comprehensive virtue serves his

i ?
what is love? parents as he serves Heaven.

Q:Howare you?
A: Thanks for your concern. Tam doing fine.

Rate It
Q :what do you think of good music ?

% L) g A: Music s the definite limitation of harmony.

Top Funny Profound Bad Q : how can i succeed in my study ?
A:If another man succeed by one effort, vou can

Fig. 4. Screenshots of the iSage Confucius application

5.1 Participant Demography

Twenty participants were recruited for the study (15 male and 5 female). All of
them are under the age of 35, and nineteen of them have experiences or are very
familiar with mobile applications. The participants come from a variety of ethnic
groups, but are all Asian except one. 7 of them indicated that they knew nothing
about Confucius’s philosophy, 11 said they knew “a little”, and 2 had a moderate
amount of knowledge. About their interests in Confucianism, 2 indicated that
“I have great passion for it”, 12 “would like to learn about it if possible”, 4 are
“not interested, but do not mind to know more”, and 1 participant indicated
“not interested at all”. When asked about the reasons that prevent them from
knowing more about the Confucian culture, 11 of them said it is because of a
lack of time. Besides reasons like “too difficult to understand”, or “just don’t
like it”, other reasons reported by the participants include “not enough interest
to look for information on my own, and not enough reported in the media”. This
implies that an application that can offer fast and entertaining interaction might
be useful and attractive to them.

5.2 Procedure

The participants were first informed that he/she was going to interact with a
virtual Confucius, which is a computer program that tries to mimic the real Con-
fucius. They could use this mobile application to converse with Confucius, and
they could ask any questions they like. The participants were asked to interact
with the system for about 10 minutes and fill in a questionnaire afterwards to
report their experience with the application.

We did not impose any constraints on questions to be asked and restricted
them to the topics that are more suitable to be answered by Confucius, partly
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because we are curious what users have to say to a virtual Confucius, but also
because we would like to see the system’s ability to handle arbitrary questions
and user’s reactions to the answer (be it good or bad) given.

5.3 Results

| enjoyed interacting with the application

Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree
0 3 6 9 12 15

Interacting with the application is more fun
than reading a book about Confucianism

Now | become more interested in Confucian
culture and would like to know more

Strongly Agree

Disagree

Strongly Disagree
0 2 4 6 8 10 12

(b)

By interacting with the application, | can lean
as much as reading a book about Confucianism

Strongly Agree _ Strongly Agree
Neutral - Neutral
Disagree Disagree
Strongly Disagree Strongly Disagree
0 2 4 ] 8 10 12 0 1 2 3 4 5 6 7
(© (d)

Fig. 5. Results of the questionnaire from the user study

In the questionnaire, the participants were asked to rate their experiences
and opinions based on a 5-point Likert scale. The responses to the questions
are presented as bar charts in Figure 5. Many of the participants were excited
to use the system, and all participants except one indicated that they enjoyed
interacting with the application. 60% of the participants said they became more
interested in Confucian culture and would like to know more. Some comments
from the participants are “it is very user friendly and interesting”, “the idea and
the vision is interesting”, “answered some of my questions pretty logically, and
seem to comprehend the nature of my question”.

17 out of 20 participants agreed that interacting with the application is more
fun than reading a book. However, when asked whether they think it can achieve
the same effect as reading a book, most of them hold a conservative view: only
7 agreed or strongly agreed. This is not surprising, as book reading has always
been considered the traditional and proper way to acquire knowledge, especially
for this kind of philosophical knowledge which requires one to take time to delve
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into, to reflect and distil. However, for some people, they may never pick up
a book and read the Analects, but if they are presented with an entertaining
interactive system, they are much more likely to try it out and play with it.
This is also one of the important motivations and goals of building this system
- to make philosophy learning more enjoyable and to introduce Confucianism to
more people.

Perceived importance of various aspects of the system

=
|

Entertaining

Importance rating

Well-designed Ul Meaningful answer Authenticity Animati True

Fig. 6. Participants’ perceived importance of various factors of the system

In addition, the participants were asked to give a rating of the importance
of various factors of the system based on a 5-point Likert scale, with 1 being
the least important and 5 being the most important. The candidate options
are: well-designed UI, meaningfulness of the answer, authenticity (i.e. whether
it truly represents the opinion of Confucius), animations of Confucius showing
emotions, true understanding (note that this is different from meaningfulness,
as the system can have no understanding of the user but still output a sensible
answer, as in the case of many chatterbot systems), and entertainment value.
Participants were explained in more detail if they were not sure what the op-
tion means. The results of the average ratings are shown in Figure 6. Quality of
the answer, or the meaningfulness of the answer is deemed as the most impor-
tant aspect of the system, and plays an important role in providing a satisfying
experience. Participants care relatively less about whether the system truly un-
derstands them or not, but they expect the answers to be meaningful. In terms
of ‘authenticity’, participants hold a more varied view, with some thinking it
is very important, but some considering it not so important. Ul design is also
considered an important factor, as people expect to have an easy-to-use system.
Entertainment value is somewhat important, but much less so as compared to
the answer’s meaningfulness. Other interaction modalities, for example, the use
of animations, are deemed as the least important among all the factors.
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6 Conclusion and Future Work

In this paper, we have presented our efforts in making philosophy interactive by
creating a virtual philosopher. A mobile application, iSage Confucius, is devel-
oped. We hope it can allow more people to be able to interact with the valuable
pool of knowledge and draw upon the ancient wisdom in an easy and entertain-
ing way. From our pilot user testing, we can see that this mode of interaction is
liked by users, but there are many more that needs to be improved. Rather than
constraining our research in a lab environment, we want to push our research
results into the wild and benefit the general public. At the same time, we hope
that real world usage of our application can provide us valuable insights and
information to improve our system.

From the results of the pilot user study, we can see that people have high
expectations of the answers given by a virtual sage. Our current algorithm some-
times gives unrelated answers, and lacks the ability to comprehend words without
semantic meanings such as people’s names. In future works we should focus on
designing better Al algorithms. One of the possible improvements is to look up
information on the internet for words that it does not understand, and use the
relevant information for further inference. For example, if the user asks about
Obama, the system should search on the internet and find Obama is a political
leader, then look in the knowledge base for politics-related views such as how
to govern a country. In addition, we want to test the effectiveness of the current
structure of the system by conducting controlled studies where people use varied
versions of the system containing only part of the modules in the virtual sage
thinking engine.

Apart from improving the system, we also want to know the effects of this
application. This work is done under the original intention of promoting philos-
ophy and let it be known and liked by more people, we should test whether this
goal can be achieved. However, unlike mathematics or physics where there can
always be a definite answer, philosophy is very abstract and often subjective.
Thus, it is very difficult to assess how much knowledge about philosophy people
gain after using the system. Evaluation of such kind of systems is an interesting
and important question to be addressed in future works.

To make a virtual recreation of great sages in the past is clearly not an
easy task, and we are just beginning the first step. We believe that philosophy
learning can be made into an entertaining activity using interactive new media
technology.
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