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Individualized Assessment of Write-Out Answers
: Based on the Math Problem Solving Process

Junseo Kim and Anna Kim

(Seoul National University)

* Background

*» The development of artificial intelligence has led to an
increasing demand for individualized learning. [1]

* There is a growing need for immediate assessment and
feedback tailored to the individual learning levels of
students. [2]

* Most existing learning diagnostic models rely on a
student's history or a rate of correct answers, which is
primarily based on multiple-choice and short-answer
questions.

*» There are few researches to assess a knowledge schema
of the learner from their problem-solving process step by
step and from multiple angles .

* Research Question

1) Is it possible to provide precise feedback helping
to correct the answer?

2) Does AI model infer misconceptions of learners
in their write-out answers with detailed
information for the problem?

METHODS

* Datasets
= An problem for “Mathematics 1” in secondary school

= Key concepts for the given problem
= 7 possible pairs of incorrect solutions and feedbacks.

» Task

« It identifies incorrect concepts needed to re-learn from
the student's problem-solving process, providing
individualized feedback.

* Model: GPT-4

= Compare & Infer: Compare the learner’s solution
and the correct solution and infer the knowledge
schema

» Result & Feedback: Individualized assessment
and feedback

Compare & Infer

Problem N
/v Key concept A Key concept A
A learner's }h””i”i””h}
problem-solving [~ = = = ==7-179 Key conceptB
process L -
\ Key concept C' - —/- =19 Key concept C
[ Result & Feedback J

A learner has concept A, doesn'’t have concept B,
has misconception of concept C

Feedback

J(x) =2 —8r +15  min: (1/3)/ 1
J(2) =3,J(5) =0 T 1/3)71% 1/27
1x1/27 1/27

* The model found the missing concept and misconceptions
by comparing the learner's solution and the correct solution and
provided individualized feedback helping to correct the
answer about the only incorrect concept.

Error Freuency

Problem & Solution &Example &Example & Concept

Incorrect Concepts = Incorrect Feedbacks

« It is possible to generate precise feedback when providing
more detailed informations in the model.

+ Limited to the text-generating process of GPT-4 model, there are
still a few mathematical concept errors in the feedback,
despite providing the information.

DISCUSSIONS & CONCLUSION

* Summary
* Quickly identified learners' weak concepts through a
small number of problems, enabling appropriate and
immediate intervention for individual learners.
» Increased accuracy of feedback when providing examples
and concepts for the problem.

» Limitation
¢ Small amount of data, due to limitations of resources.
* A general model was utilized, rather than a specifically
developed model

= Further Research

* Improving the performance by utilizing a larger set of
problems, data on learners' problem-solving processes, and a
knowledge graph of the subject.

» Applying the model to a diverse range of subjects.
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Character and Context in The Great Gatsby:
A Network Analysis Approach

Jiwoo Choi (Hallym University)

INTRODUCTION

= Background

* In digital humanities analysis of literature, social network
analysis is used to study relationships among keywords or
characters. [1]

+ Network analysis in literature allows a quantitative
understanding of semantic connections between characters
or words.

» The Project Dialogism Novel Corpus (PDNC), a dataset of
speakers and listeners in novels, has expanded the scope of
novel annotation. [2]

= Research Question

* In F. Scott Fitzgerald's The Great Gatsby, how does Gatsby's
character as revealed through his speech differ from Nick
Carraway's depiction of him?

* Does the location of speech influence the dynamics of
character relationships?

= Dataset
+ Contains all 1379 lines of dialogue from The Great Gatsby.

+ The data is organized in the following columns: chapter,
speaker, addressees, content, time, and place.

+ Dialogues were extracted using Python and reviewed.

- Data annotation was done manually, following specified
rules.

» Network Analysis
+ Used network analysis and visualization software Gephi. [3]
« Analysis of character, dialogue, and Nick’s narration network.

+ The word connection network in the sentence used an
adjacency matrix, assuming that words are connected if
they are in the same sentence.

RESULTS
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Figure 1. Network visualization of Gatsby's dialogues
Size: Degree | Color: Betweenness centrality

+ The word 'thing' emerges as the most central term in his
utterances.

+ Subordinate words connected to 'thing' are predominantly
related to material things.

+ This tendency differs from other characters who include ideas
within 'thing' or have multiple central axes of speech.

Figure 2. Network visualization of narrative sections by Nick
Size: Degree | Color: Modularity class

+ Most of Nick's narrative with Gatsby, time, and moment
describe the emotions and events that occur while Gatsby is
with Daisy.
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Figure 3. Network visualization of characters in
1. Gatsby’s mansion, 2. Tom’'s mansion, 3. outdoors
Size: Betweenness centrality | Color: Word count

+ Gatsby's mansion, where parties are held every night, is
dominated by men and flappers.

+ The Buchanan mansion is a space dominated by traditional
female figures like Daisy.

+ The outdoors is an overwhelmingly male-dominated space.

DISCUSSIONS & CONCLUSION

* Summary

+ Gatsby appears to place significant emphasis on material
riches, suggesting a nouveau riche archetype.

» Nick's portrayal of Gatsby places more emphasis on
Gatsby’s innocent nature.

» Shows how Nick approaches the story of Gatsby as an
unreliable narrator, and how Fitzgerald reveals the two
opposite aspects of Gatsby throughout the novel.

+ Gender differentiates the spaces in which they dominate
the narrative.

» The division of space is also valid between the “new
woman” and the “traditional woman” of the time.

= Limitation
» Analysis confined to direct mentions of 'Gatsby, potentially

missing broader contextual words related to the main
character.

= Further Research

+ Deeper, multi-faceted character analysis through more
detailed data processing.

REFERENCES
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Parliamentary Bill Network Visualization:

Towards Enhanced Political Engagement
Dohee Kim, Jongtae Kim and Jeongeum Choi (Hallym University)

* Background

» In contemporary democracy, the decrease in civic
political participation poses a significant challenge.

= Bowman proposes enhancing political engagement through
visual information provided by data visualization.

» However, while domestic research explores collaborative
legislative networks among lawmakers, scant attention
has been given to the significant influence of party-specific and
individual lawmakers' key supporting bills on voting decisions.

= Research Question

+ The primary objective of this research is to swiftly and accurately
comprehend the objective dynamics within the National Assembly
through the visualization of legislative networks, ultimately
contributing to the cultivation of discerning voters.
To achieve this goal, we intend to conduct a detailed analysis,
concentrating on the overall dynamics of the National Assembly and,

more specifically, on legislative bills supported by members of parliament.

METHODS

= Datasets

+ National Assembly Bill Data (Jan 2022 - Oct 2022):
o Variables: Bill number, Session, Bill title, Proposer,
Chief sponsor, Co-sponsors, Relevant committee,
Proposal date, Processing status.

* Status of 21st National Assembly Members:
o Variables: Session, Member name, Party, Affiliated
committee, Region, Gender, Number of elections,
Election method.

* Data Preprocessing
+ The collected data was preprocessed using Google Spreadsheet,
Excel, Python, R programming,.
» We removed duplicate information and handled missing
values to prepare the data for accurate analysis.

= Network Analysis
+ Utilizing the Gephi visualization tool, we generated
a collaborative proposal network.
+ Our focus was on understanding relationships among

parliament members and identifying key constituents within the network.

LTS

«  Partitions: Democratic Party, The Peoples Power,
nd Opposition (Justice Party, Basic Income Party, Change)

= Node Size: Total number of co-representatives on bills
proposed by the representative (In-Degree)

+ Edge Size: Number of times a co-representative participated
in bills praposed by the representative (Weight)

= NodeC ion: Directed (Co-r ive -» R

Figure 1. Rep ive <-> Co-rep

ive Network Visualization

« The network primarily centers around the two major blocs, The
People's Power and the Democratic Party, forming a cohesive
structure during bill proposals.

« In the case of the Second Opposition, a network is formed
primarily around the Democratic Party, suggesting cooperation
among Democratic Party members.

L]

oy

Figure 2. Committee <-> Representative Network Visualization

- Partitions: Democratic Party, The People’s Power, Second Opposition, Independent, Standing Committees
- Node Size: Total number of co-representatives on hills proposed by the representative (In-Degree)

- Edge Size: Number of bills submitted by the representative in a specific field (Weight)

- Node Connection: Directed (Representative -> Standing Committee)

In-Degree:
+ The field with the most bills proposed: "Public Administration
and Security Committee," with 169 members (In-Degree).
« 2nd place: "Planning and Finance Committee" (129 members)

Out-Degree:
« Representative who proposed the most bills in a specific field
(standing committee): "Democratic Party Kang Min-jung,"
with 13 bills submitted to the Education Committee.
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Figure 3. Tableau Visualization Results for Committee-Related Bill Data

« In the Tableau dashboard, you can find detailed information
about bills related to each subcommittee

a2 g|EH

i?f = 7"]]0"'4 i political parties.

_-| |-----—N|'0 I » A word cloud analysis was conducted on
T 3 K 0 |-7\'| 1}{ bill names subrnitt_ed by reprffs'entative_
- #0| proposers, categorized by political parties.

I'IJ = The bill names submitted by representative
proposers were analyzed through separate
word cloud analyses based on their respective

Figure 4. Party-specific Bill Noun Clouds

DISCUSSIONS & CONCLUSION

= Summary

» This study, through the analysis of relationships among members of the
parliament and their endorsements on key legislative proposals using
data visualization, aims to provide profound insights into the dynamics
of the parliament.

It is anticipated that this contribution will play a significant role in
offering crucial information to voters for enhancing political
participation.

= Further Research

Building on candidate determining variables, we aim to establish specific

criteria for the topic scope and conduct research that utilizes abundant data

to provide practical and multifaceted insights.
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