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ABSTRACT

In order to overcome the limitations of the instructor-centered lecture-style teaching method, recently, flipped learning,
a learner-centered teaching method, has been widely introduced. However, despite the many advantages of flipped
learning, there is a problem that students cannot solve questions that arise during prior learning in real time. Therefore,
in order to solve this problem, we developed DBbot, an assistant chatbot for database design course managed in the
flipped learning method. The DBBot is composed of a chatbot app for learners and a chatbot management app for
instructors. Also, it’s implemented so that questions that instructors can anticipate in advance, such as questions related
to class operation and every semester repeated questions related to learning content, can be answered using Google's
DialogFlow. It’s implemented so that questions that the instructor cannot predict in advance, such as questions related to
team projects, can be answered using the question/answer DB and the BM25 algorithm, which is a similarity comparison
algorithm.
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Table. 1 Implementation environment of DBbot app for
students

Components Tools & Environment

Server Jetson Nano

Similarity-based Question

Processing Module Flask

DialogFlow-based Question

Processing Module DialogFlow, Flask

Response Request Module Flask
Question/ Response DB MSSQL
Intents DB DialogFlow
Kakaotalk Messenger Kakaotalk

Voice Recognition Module Google STT, Flutter

Voice Synthesis Module Android/iOS TTS, Flutter
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# Load DB

f=FindAnswer(db)

# Get full query data from DB

question = f.get_question_list()

# Tokenize query data one by one

tokenized_corpus = [tokenizer(doc) fordocinquestion]

# Setting the tokenized query data in the BM25 algorithm
bm25 = BM250kapi(tokenized corpus)

# Tokenize questions from students

tokenized query = tokenizer(query)

print("SHAY A& W& { } \n".format(query))

# Put the tokenized question and full query data into the
# BM25 algorithm and output the top 10 results
print("AF$] 107§ 23} : { } \n".format(bm25.get top n
(tokenized query, question, n=10)))

# Returns the BM25 scores for each query data

score_list = bm?25.get_scores(tokenized query)

# Sort scores in descending order

score_list.sort()

print("AF$] 107] Ax}o] ojgt BM25 4= { } \n".format
(score_list[-1:-11:-17))

print(" 2% 2491 A {}

\n".format(bm25.get top n(tokenized query, question,
n=1))

# Top result

result = bm25.get_top_n(tokenized query, question, n=1)[0]
# Top result score

score = max(bm25.get_scores(tokenized_query)) /
len(tokenized query)

print(" 239} 23S BM25 H=: { )
\n".format(max(bm25.get_scores(tokenized_query))))
print("F 2] E: { } \n".format(tokenized query))
print("# 2] EZ A4 { ) \n".format(len(tokenized query)))
print("Z|F <= { } \n".format(str(score)))

Fig. 2 Similarity- based question processing algorithm
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Table. 2 Contents example of question/response DB
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Fig. 3 Final score of the question having the highest similarity calculated by the similarity- based question processing algorithm
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Table. 3 Implementation environment of DBbot management
app for professors

Components Tools & Environment
Server Jetson Nano
User Interface Flutter
Intent Management Module FireDbi:;ngzrcz;ns
Response Processing Module Flask
oy Mdte Flask
Keywords DB Firebase
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