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Abstract: Advances in large language models (LLMs) based on natural language processing have boosted
the generative capabilities of Al, influencing software development and programming. This study focuses
on how users interact with conversational text-generation Al when they develop information visualization
systems. It incorporates a session-based analysis approach from information retrieval, which examines the
relationships among consecutive prompts, and explores actual usage patterns. It then considers how to design
tools that support system development with generative Al, based on these findings.

The analysis reveals two distinct phases in users’ interactions with conversational AI. In the first phase,
users rely heavily on Al to generate code, placing Al at the core of coding activities. In the second phase,
users take the lead in writing code and use Al as an assistant. The introduction of generative Al leads users
to write code while also evaluating and modifying the AI' s output. This shift highlights the importance of
sharing development progress between users and Al, but also reveals challenges that require further support.

Keywords: Al-coding, quantitive analysis, Human Computer Interaction, generative Al, software
engineering
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Fig. 1 The user interface of the ChatBot system, designed to
resemble ChatGPT’ s UL Additional features have been

implemented, such as a button in the lower-left corner

labeled ”Export Conversation History,” which allows

users to easily obtain all log data with a single click.
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Table 1 Composition of the participants’ experience in

web-related system implementation.
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Fig. 2 The system interface developed for data classification.
The left side displays previous and subsequent data
for verifying relevance during classification. The right
side shows classification items for both sessions and

objectives.
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Table 2 The classification results of initial prompts and
subsequent prompts that form a session. Based on
the total number of occurrences and the occurrence
count of initial prompts, the average session length is

calculated to be approximately 5.1.
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Table 3 Objective-based classification of prompts entered by

the experiment participants.

Multiple labels were

allowed, and the relationships between preceding and

subsequent prompts were taken into account during

the classification process. Each classification label is

shown in Japanese, followed by its English translation

in parentheses.
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Fig. 3 The time-series session lengths of users with over 100
data points. The horizontal axis represents the session
index. Red diamonds indicate sessions whose lengths

were detected as outliers.
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Table 4 Comparison of model fit between Dirichlet regression
and individual beta regressions in terms of mean
negative log-likelihood (NLL). The Dirichlet regres-
sion yields a lower (more negative) NLL, indicating a
better fit to the data.
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Table 6 Mean proportions of each label in session groups I and
II. Even labels that were statistically significant in the
Dirichlet regression do not necessarily exhibit corre-

sponding changes in the observed mean proportions.
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Z fth 0.0243 0.0111

7 OLVOMN B LR FRIRFCEM L2221tk 250
THYH, vy yaryPREIICONTEROFEIN LY =«

TN E L v b, MEEREROMRticBWT Ta—-F
SRR DITA) 2 TAI NDRERRZIT 5174 BRI h
BIEMICHBEEERS.

DX, —ODHMEIET S0 Al H3BEAIZH]
HEN=ZNL—F1TiE, Fica— FEEREELZEN
DT T IBANEN, Ly a VEIERKTE I L—
FITRERAIICE S a—F 4 Y IBERATbhTW
BZYABIEDTES. AlDa— RERIERT, v
T arvDRIAPEL R o TV WS R#E Barke 5 [1]
PHELTWE Al a—F 4 Y ZIBWT Al B FEMER
FoTa—74 7% ML TWw< exploration mode IZ

HELTEY, vty aryofahronfHINz Al a—
T4 BT BHFEREE barke 5 DOHIE L L
RTODEIITHIEDTZ IR TEZLEZILNS.

5.2 BMBISNIICEDC AIO—F1 VI DETILL
Ala—F 4 27283 % Al OFHBRZ 11 DIEHIZ
FEL, WAF IR T E2{To705, ThsOFHER
FERED XS ICHEZEFE > TWALEFAB TS0,
Fl—t v a YATHROBERICH Z 7 NLEILDT—&
PERIG L. 207 —&%ZCIEK L THRIHI N2 BRI
Ha—7 4 Y IRO ATFIHOMBERAES 27201 v
FY—ZXEERL, FINUHT VR LERIN DR
DIEX D DRVERERTDD (FI7N)L - /) —FEh5D
HxkEE 7DD 10 9 _"ANDEFHMTEH L-ELD
KEWVWHD)DAR Ty L7 (K4). 7B, %4T5

© 2012 Information Processing Society of Japan

T>Y Vol.0 No.0 1-10 (??? 2012)

% improvement generation  “Condition  condition | generation condition ' generation
n

uuuuuuu

FE— ) E—_
generation >» condition generation . condition  improveffint., condition

u s » / 1
condition ) generation ~ condition .. generation condition .. generation 0 g condition ,” generation

uuuuuuu

generation

K 4: HWBIZ L Z L OFiEBEROP TV 2R 72/ —
FRILOERER LAy PT =K. 11 DTV ZERZTHDHR
BH oo 10 D — FIZT v XA LEBROFEE I Y K&k
HERLIET Yy VDAEERRLTVD. ZHE T2/ — FOffAaDL—
Db R o EBRBMED T — XL TIERRL TV, Al

HOBRTHET NLEFHLTWS. HAET L OIGIER 3

2ZH.

Fig. 4 A network diagram showing connections between nodes
with strong relationships in the sequential context of
onjectie-specific labels. Only edges with values greater
than the average calculated from randomly connecting
each of the 11 labels to the other 10 nodes are displayed.
Data from participants without any such node pairs are
excluded.For readability, we use the English labels; the
correspondence with the Japanese labels is provided in
Table 3.

TP —DOYIFEL RN 272 TH (R 8) DF —XIZHL

T 7ay FLTWiRW., Fry MERERICRED D L

RKEDEIWiD, ZLOLI—FHRa—FPT AT LDH

Rz AL icziES 2 BUROFE) 217wiens, THHO

HE) R Ta—NER 2fToT0Wa 2 ehbhrd

6. ER

6.1 Al O—F 4 >JIlHIT3FBRE
tyrarYoBlREEAL, EBRSMED AIFHZ D
WLz eT, +aRHAND -2 TOEBRSME I
BLTEY Y a YEPRBAMINCKE S R 2EBPFET S
Zebdrotz. 51 THNMLIZEDIE, Ey>ayER
FBL 2R AP I a— FAEBCEELZBR S LD
FAPEREICKEL RoTED, ALICHEBICa— F4E
&%ﬁbﬁfv%:tﬁb#ot.:@%%@ﬁ?f?b
&2, FATMR O THE XNz o0FHERE L
éﬁbf%b,kvyay%ﬁkbtﬁimtﬁﬁﬁgﬁ
HROBREBONZDOLEZONE. ORI S Al
a—F 4 YR BVWTRI—IRERNCa— FEEER
DSFAR— b+ Y=L LT AL ZFIF LT Bl (s
IR & Al P EEEER > Ta— FRERL TV BRE
(BRRFE) DEET 2 e EZ 6N, Y AT LFEOHT



'’

\

BRWIBFRFHRGE T3

PRIV T>Y Vol.0 No.0 1-10 (77?7 2012)

R 7 AMERICBIT 2Ly > a VEMICKZFATED DY Barke 5 [1] 1IC & % GitHub Copilot ZFIH L7za—7 «1 > 7B 2 FIHEE

DFEDOTNIE & B FIFHTERE DR

Table 7 The correspondence between the classification of usage patterns based on

session perspectives in this study and the classification of coding usage patterns

with GitHub Copilot by Barke et al. [1], along with the characteristics of each

usage pattern.
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Table 8 Combinations of objective-specific labels that were
frequently used consecutively. As shown in Figure 4,
only those combinations with higher usage compared
to random usage of the 11 purpose-specific prompts
B5RI9F A
were extracted.
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MBIRDFEIH) - Ta— NAERY 10 %4 Fig. 5 A diagram illustrating the observed practices in
TERDFEIEA) - Ta— RAER - THAO0EE 7% Al-assisted coding based on the analysis in this study. It
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describes a flow where Al and humans alternately take
the lead, incorporating periodic sharing of progress to

collaboratively develop a single system.
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