B  WISS 2023

sy CatAlyst: KIBBERETILEBAWVWIEHNEZ X OKEIEL UL

IRZOTaY

I ET KRB RS+ Rk BEES

BE. AT, KRBEARET L2 HWTHI A 22 D Procrastination (JCIEIXL) ) ZE ST A
YRZ 7T ayY AT L CatAlyst [4] IZDOWTANS, CatAlyst IZFEIEXL L LS & LTWBE R AT AD
IUF—VRA Y M REDERL, AL EENEOR X 2EREF LV TER L TIRT 3. 2, &
72 L2 —F IR L TEANCED SN A v b — IR RT AMEFERICHR, 2a—HFoarsF
A MEBEZTNMAERD, XX OHMEZRIMELRD. £z, ETLVOERYIP+HIBRETRI o7
BETH, RAZEHBETLIADN—KLET T2 T, 2—FDXRRAZZFTICHRT % L HfFT
3., ZHLREICDOWT, XEHEL 2T 4 FRED 2 0D X A2 T CatAlyst & W2 — 3 EERZ1T
W, BHIAREERI BRSO XA OFEMEIEET 2MREME L. 24U, KEBARE T VR4
DRAZIZEDLDETCF2a—=v 78T d, 2—FOTEEERREINAL LTHWS Z T, ZRER
I Ca—YOHMNWEEEHN Y IR TEXZREMEZTRBT 2D TH 5.

1 IL®IC

EEORFBAEREFTLVOMERICK D, XERE
RATA FIERRE DRI Z 27 D—E8% AL IR
B 2HAanHEZ W5 25,35, LaL, Hirox
AZIZETNEF 2 —=V 7 F3aX DR TH
%L (26, 1] %, EBRERIHT LD 2 —F DR
THIHEIGELRWZI b H D 2\ Ri[11, 15, 32, 3]
o+ EAAPEA TRV D 5.

—H T, Z5LEHNE A7 ZEREOE 2 E
THZeH%L (22,23, 27, T—FRHTEMNE
72 { LT TlProcrastination (J2ZElXL)] LTLE
SEWVWHHEDH B [18,13,5]. ZOXS5 KL —H
DRATZNDILUT —I X N RIGET 3B FED Y
TuR—Fe LT, 2—FZMEIT A vE—I %R
TEREDNADPREINTNEHDD [6, 10, 20],
I LDV DEEDaAYTFRAVERMLZD
DTERL, FRFRANEDOAN) T—2 2 VITHRL
7z, HEORMADHZLDEEZ LN [24, 17].

Z ZCAWISE [4] TIE, KRBRAERET LV Z T 2—
VR UICHBE LN S, 2—FDITEEREE
LEIZ 27 OEEE L 2RI 2F 274 V&
727> ay TCatAlyst) Z4EZ L7z, CatAlyst i3,
I—YRRAZEHREIL L XS LTWBERZ,
Rl L2 EENE DR E 2 AERET LV E HWTIR
TBZLT, EHON—FLEZTITF3Z2HIET

Copyright is held by the author(s).
nonrefereed and non-archival.
* Authors contributed equally.
 Carnegie Mellon University
PR
§ PSRN B ITTAT

This paper is

I—PEERTIE, XEHELZXT7L FFERED2OD
X 27T CatAlyst DEMMEEZFHMEL TED, 20
5DFERD B F 12— = 77 UICEEHFED KFRA Y
ETFTNERMRIENR 2228 5 2 —F OHINAEFENS
BRSO T & 2 e R X 7.

2 BR

ARIFFEDIHREL, TEX L DOMNEEREL TV
HODRBICHZ Z e TE 5. TEO R DG
e LT, 255 T—FDHEX Teiehl
EERtRD 2 HB e Bbhr. 21T, ¥
DEICTHUEA Y RFT7 a v DITEDERID
—HERREAH L LT TEILEMET L Z 223,
ARG DD - 7=, BARIIZIE, tANDIEENE
WX 3L a2 —Thiud, RICENPEETH
Motz LThH, HOTOOMEDIRD 2 DIZLHAR
TR D BfHVINE K 72 2D D 5 &\ 5
RIEMR R, 2, BihT % Fogg DET IV
[12] £ HEEEHEL TV 3.

3 ®EE77O0-F

CatAlyst 13¥ 3, 2 —F DX X7 DHEWIUEH
L7430 0%, #Eu7EroBti$5. X,
HlT U 7R E TOMEENAE % A1 & L CRERBAE
METFNCEZ, ZOExEEREE3. filzF,
WEHE BV TR 2R ZENZE TIIE VW -E
BPANELT, £72254 FERICBLWTIZZNE
TIMER LA TZ A4 ROWNEE Ty AL

b oAU, FEEEO 2 Ao TEBORSEREL T
EFILD 1 OTH .



WISS 2023

£ 1 2—PEBICBWT, a¥ br— &I CatAlyst DEADNERERELE S X 72THH

FHEE H T XEER AT A4 REK
Ignorance rate BEIDER X - ES v v
Interest retrieval time X 27 B E TICE L7 v v
Progress after resumption X A7 BH%—ERBNOIEER v v
Total time AN DA S| BEERL v
Subjective quality =T & 2 ERY) o BEERL v
Cognitive load SM#EIC & % NASA-TLX [14, 8] OFFHifi v v
System usability SHE I X % SUS [7] DOFFH( v v

X 1: 254 FEREZ R 271281 3EMoiHn

LT (K1), 2t NEZERZES. £
LT, EREINIAREDO % 21— 2@ e LT
BRI 22T, RR7OHMERT

ZhE, TV OITEERIE Motivation (&)
) TAbility (£178877) ) TPrompt (Z-o513) )
DHAEGDOEIZE o Tl ERZ TN 3 & L7 Fogg
DETIL[12) KL= DOTH 5. BRI,
HENTED bR X v —I %IRRT 2D TIERL,
T L7z 2 2 7 DIRITUCE DR T-NEZENICHR
T52LT, ARZOHANOEK L ZHT.
512, CatAlyst AL S A7 48 LTHFEITEX R
WD HATWS LW EEIEIES Z L 23T E AU,
5 BEMESIFICORN D L EZ 5N (34, 33].
F7e, EENBORZEERL TIRRTS Z LT,
I—HFHREO—EZBRYNCED ANz b, AWtk
D7 AFT7HRERED Vo ET, XA ZICHD
P HENEDBRBICRIAEEED DS, 22T
HERDIX, B3 LHERNROENTETH 546
B3, 2070 FOKBBERET VEHA
REFIR A7 NERAT 2 Z EDA[REZ L WS T
Hd. 2LTC, ERNEL —FIT@EHL, 1E$%
HXE2 2032525628 T, XA27DHH
s EHE LT LF — [9]) 2K 5.

4 I—YRER

AHFFETIE, CatAlyst DA Z XEHEHEL X
74 FER E WD 2 DRI X X 7135\ THREL
L. ZRZN 12 HDBNED, MADZNR—Z
T4 V&, ZZA7HMIRICTOED 5Tz X v

L —INBH 1027 VAL RT2ayba—L
SME et S 2T, SIIENERE LT CatAlyst
ZRIA L. #RIEE LR TED, BEVEHEEH
IZDWT CatAlyst DBANFERZENEEZTH
D, L=V OHIEEBENDOERE WO R TZD
IR R XN, £, PRIANREANZ—F D
HIRAEETRENC 5 2 2 BB A TN, CatAlyst
ENEHFEICHHICHHATE 2815 %, 10205
FICh HiERt L, 2RI EZRES 220>
Z e biTo7z. PRI OERGEL A, v 22—
PHIE, BIMERENENEL T T CatAlyst &
FHALTOWREETFIHLPITR 7.

5 &

JT4E D Human-Al Collaboration (B3 2 %2
D%, NEHPHRDHATERLZZZAZ7DIDEL
FHEELT 2 222 HIEL TV [21] 25, ZOFER
WA ORI 2w e = IEHEE2ER - T L %
SV I DG XN TE[30, 16, 29]. 21 d
W UARFZE TR, ERET VR 2 —FOIEEL—
FrO—fe LTHRDIALDTIER L, 1B S8
Nz OB NADT=-DIBEMCHNS &
WO 77 —FEHITH->TWS., Zhuckh, 4
BETIANDHRED MEREZRBF LTI NEHD)
EWVWHNMEDFTIERLRD, ZOHITOEIAT
D THoTHI—FDEHCKELZIBELR VI Ve
WOHOREHAE SN, ZO7 S —FiX, Yang 5
DWW 5 TUnremarkable AT (HiZ7z720 AD J [31]
CERE[SITZ e TE, AISATLABHZTED
FHEEEHIRTZ2 2 WHI A VR ayTH A v
DOHREME R RLTWS. —F, RIANEZAIHZIT-
7=5INE D 5%, BEERNICAERET L2 HIH L TE
¥NBOMERERT I Vo2 — X7 — R TD
WTOELESBF LN, ZORTHZIX, A—ba
> 7V — b [19] % GitHub Copilot [35] D & 5 & J¥
T, ZEMELEEFEDONT VA B oA VR T
JavERERITLZILIENTHIEZLNS.

LIS

AFEE JIST ACT-X (JPMJAX200R) K f JSPS

BHfg (JP21J20353) DBIZERZITTW5.



CatAlyst: KEBERETF V2 HOWRANZ R 7 DFRIIZ LA 257> ay

BE

1]

L. F. W. Anthony, B. Kanding, and R. Sel-
van. Carbontracker: Tracking and Predicting
the Carbon Footprint of Training Deep Learn-
ing Models. In Proceedings of the 2020 ICML
Workshop on Challenges in Deploying and mon-
itoring Machine Learning Systems, Ithaca, NY,
2020. arXiv.

R. Arakawa and H. Yakura. INWARD: A
Computer-Supported Tool for Video-Reflection
Improves Efficiency and Effectiveness in Execu-
tive Coaching. In Proceeding of the 2020 CHI
Conference on Human Factors in Computing
Systems, pp. 1-13, New York, NY, 2020. ACM.

R. Arakawa and H. Yakura. AI for human as-
sessment: What do professional assessors need?
arXiv, abs/2204.08471, 2022.

R. Arakawa, H. Yakura, and M. Goto. CatA-
lyst: Domain-Extensible Intervention for Pre-
venting Task Procrastination Using Large Gen-
erative Models. In Proceedings of the 2023 CHI
Conference on Human Factors in Computing
Systems, pp. 157:1-157:19, New York, NY, 2023.
ACM.

M. Beheshtifar, H. Hoseinifar, and M. N.
Moghadam. Effect Procrastination on Work-
Related Stress.  Furopean Journal of FEco-
nomics, Finance and Administrative Sciences,
38(38):59-64, 2011.

A. M. Z. Bernuy, Z. Han, H. Shaikh, Q. Y.
Zheng, L. Lim, A. N. Rafferty, A. Petersen, and

J. J. Williams. How can Email Interventions
Increase Students’ Completion of Online Home-

work? A Case Study Using A/B Comparisons.
In Proceedings of the 12th International Learn-
ing Analytics and Knowledge Conference, pp.
107-118, New York, NY, 2022. ACM.

J. Brooke. SUS: A ‘Quick and Dirty’ Usabil-
ity Scale. In P. W. Jordan, B. Thomas, 1. L.
McClelland, and B. Weerdmeester eds., Usabil-
ity Fvaluation In Industry, pp. 207-212. CRC
Press, London, UK, 1996.

J. C. Byers, A. C. Bittner, and S. G. Hill. Tra-
ditional and Raw Task Load Index (TLX) Cor-
relations: Are Paired Comparisons Necessary?
In Proceedings of the 1989 Annual International
Industrial Ergonomics and Safety Conference,
pp. 481-485, Philadelphia, PA, 1989. Taylor &
Francis.

J. Clear. The Chemistry of Building Bet-
ter Habits, 2015. https://jamesclear.com/
chemistry-habits. Last accessed on Septem-
ber 2022.

R. A. J. de Vries, C. Zaga, F. Bayer, C. H. C.
Drossaert, K. P. Truong, and V. Evers. Experts
Get Me Started, Peers Keep Me Going: Com-
paring Crowd- Versus Expert-Designed Moti-
vational Text Messages for Exercise Behavior
Change. In Proceedings of the 11th EAI In-
ternational Conference on Pervasive Computing
Technologies for Healthcare, pp. 155162, New
York, NY, 2017. ACM.

[11]

[12]

[13]

[14]

[16]

[19]

[20]

[21]

B. J. Dietvorst, J. P. Simmons, and C. Massey.
Algorithm Aversion: People Erroneously Avoid
Algorithms After Seeing Them Err. Journal of
Ezperimental Psychology: General, 144(1):114—
126, 2015.

B. J. Fogg. A Behavior Model for Persuasive
Design. In Proceedings of the 4th International
Conference on Persuasive Technology, No. 40,
pp. 1-7, New York, NY, 2009. ACM.

M. D. Frakes and M. F. Wasserman. Procrasti-
nation in the Workplace: Evidence from the US
Patent Office. Technical report, National Bu-
reau of Economic Research, 2016.

S. G. Hart and L. E. Staveland. Development
of NASA-TLX (Task Load Index): Results of

Empirical and Theoretical Research. Advances
in Psychology, 52:139-183, 1988.

E. Jussupow, I. Benbasat, and A. Heinzl.
Why Are We Averse Towards Algorithms? A
Comprehensive Literature Review on Algorithm
Aversion. In Proceedings of the 28th European
Conference on Information Systems, pp. 1-16,
Atlanta, GA, 2020. AIS.

J. Kim, M. L. Maher, and S. Siddiqui. Studying
the Impact of Al-based Inspiration on Human
Ideation in a Co-Creative Design System. In
Proceedings of the 2rd ACM 1UI Workshops on

Human-AI Co-Creation with Generative Mod-
els, Aachen, Germany, 2021. CEUR-WS.org.

G. Kovacs, Z. Wu, and M. S. Bernstein.
Rotating Online Behavior Change Interven-

tions Increases Effectiveness But Also In-
creases Attrition. Proceedings of the ACM on

Human-Computer Interaction, 2(CSCW):95:1—
95:25, 2018.

C. H. Lay. At Last, My Research Article on
Procrastination. Journal of Research in Per-
sonality, 20(4):474-495, 1986.

F. Lehmann and D. Buschek. Examining Au-
tocompletion as a Basic Concept for Interaction
with Generative Al i-com, 19(3):251-264, 2021.

Y. Liu, Y. Jia, W. Pan, and M. S. Pfaff. Sup-
porting Task Resumption Using Visual Feed-
back. In Proceedings of the 17th ACM Confer-

ence on Computer Supported Cooperative Work,
pp. 767-777, New York, NY, 2014. ACM.

B. Lubars and C. Tan. Ask Not What AI Can
Do, but What AT Should Do: Towards a Frame-
work of Task Delegability. In Proceedings of the
2019 Annual Conference on Neural Information
Processing Systems, pp. 57-67, Red Hook, NY,
2019. Curran Associates.

N. H. Mackworth. The Breakdown of Vigilance
During Prolonged Visual Search. Quarterly
Journal of Experimental Psychology, 1(1):6-21,
1948.

R. Parasuraman. Memory Load and Event Rate

Control Sensitivity Decrements in Sustained At-
tention. Science, 205(4409):924-927, 1979.



[24]

[29]

WISS 2023

J. A. Rodriguez, G. Piccoli, and M. Bartosiak.
Nudging the Classroom: Designing a Socio-

Technical Artifact to Reduce Academic Procras-
tination. In Proceedings of the 52nd Hawaii In-

ternational Conference on System Sciences, pp.
1-10, Honolulu, HI, 2019. ScholarSpace.

T. Schick, J. Dwivedi-Yu, Z. Jiang, F. Petroni,
P. Lewis, G. Izacard, Q. You, C. Nalmpantis,
E. Grave, and S. Riedel. PEER: A Collaborative
Language Model. arXiv, 2208.11663, 2022.

E. Strubell, A. Ganesh, and A. McCallum.
Energy and Policy Considerations for Modern
Deep Learning Research. In Proceedings of
the 34th AAAI Conference on Artificial Intel-
ligence, pp. 13693-13696, Palo Alto, CA, 2020.
AAAT Press.

B. Wang, Y. Liu, J. Qian, and S. K. Parker.
Achieving Effective Remote Working During the
COVID-19 Pandemic: A Work Design Perspec-
tive. Applied Psychology, 70(1):16-59, 2020.

H. Yakura, Y. Koyama, and M. Goto. Tool-
and Domain-Agnostic Parameterization of Style
Transfer Effects Leveraging Pretrained Percep-
tual Metrics. In Proceedings of the 30th In-
ternational Joint Conference on Artificial In-
telligence, pp. 12081216, Palo Alto, CA, 2021.
AAAT Press.

C. Yan, J. J. Y. Chung, Y. Kiheon, Y. I. Gin-
gold, E. Adar, and S. R. Hong. FlatMagic: Im-
proving Flat Colorization through Al-driven De-
sign for Digital Comic Professionals. In Pro-
ceedings of the 2022 CHI Conference on Hu-
man Factors in Computing Systems, pp. 380:1—
380:17, New York, NY, 2022. ACM.

D. Yang, Y. Zhou, Z. Zhang, T. J. Li, and

R. LC.. AI as an Active Writer: Interaction
Strategies with Generated Text in Human-Al

[32]

Collaborative Fiction Writing. In Proceedings
of the 3rd ACM 1UI Workshops on Human-Al
Co-Creation with Generative Models, pp. 56—65,
Aachen, Germany, 2022. CEUR-WS.org.

Q. Yang, A. Steinfeld, and J. Zimmerman.
Unremarkable Al: Fitting Intelligent Decision
Support into Critical, Clinical Decision-Making
Processes. In Proceedings of the 2019 CHI Con-
ference on Human Factors in Computing Sys-
tems, p. 238, New York, NY, 2019. ACM.

M. Yin, J. W. Vaughan, and H. M. Wallach.
Understanding the Effect of Accuracy on Trust
in Machine Learning Models. In Proceedings
of the 2019 CHI Conference on Human Factors
in Computing Systems, p. 279, New York, NY,
2019. ACM.

C. Zhang, C. Yao, J. Wu, W. Lin, L. Liu,
G. Yan, and F. Ying. StoryDrawer: A Child-
AT Collaborative Drawing System to Support
Children’s Creative Visual Storytelling. In Pro-
ceedings of the 2022 CHI Conference on Hu-
man Factors in Computing Systems, pp. 311:1—
311:15, New York, NY, 2022. ACM.

C. Zhang, Z. Zhou, J. Wu, Y. Hu, Y. Shao,
J. Liu, Y. Hu, F. Ying, and C. Yao. Bio
Sketchbook: An Al-assisted Sketching Partner

for Children’s Biodiversity Observational Learn-
ing. In Proceedings of the 20th ACM Interaction
Conference on Design and Children, Athens, pp.
466-470, New York, NY, 2021. ACM.

A. Ziegler, E. Kalliamvakou, X. A. Li, A. Rice,
D. Rifkin, S. Simister, G. Sittampalam, and
E. Aftandilian. Productivity Assessment of
Neural Code Completion. In Proceedings of
the 6th ACM SIGPLAN International Sympo-
stum on Machine Programming, pp. 21-29, New
York, NY, 2022. ACM.

k(FkET gy

IR, KM SEEE TV R & - KRR
CILFE—XLETNDEEINZEEN DD 3
HT, Z2LOBFEPCHAT — 208 ZD¥E I
BEEHRUTER LEL, ZRHETILDY
BREEKLZaARA DAL TEREANDER D
725 LTED, Sttt EE IR LT
WAHIZ, B0 a X FRARBEAL TWY
L ZEeBFREINS. 25 LERTIIBWT,
B 274 FITNMCETAEBEHL T BV g
VEME, ZOEEBNRAGERERL TWL
YW I, T SEDRRKIIBNTH
THEIZRDENTNVW 23S,

ZOHRTRAIZ, BARIGHYF VA,
REX a0 ax b (Hz1F fine-
tuning) % X HICESLTOTIIR L, BHFED
ETINZDEETHLI—FDHIZUDEIIZ
AR aryTHA U ELIRT DLWV,

HCIW152& 7% 65 Tldo 7 7 u —F AR5
e EDIRLTE (28], %7, 25LE7
T —F DR FIT, EFLOREREZHE
TE2AURTIYayTHAL IOV TDRE
HIiT-o>TW3. filziX, ACM CHI 21 iIZBW
THEAIX, BRI TERREY Y TET IV
WHSLKNAFEDOTFA VIFEEHRRLTE
D [2], false positive 251 —F DISHER/AERZ
Bhbhwkd 74 VEEET I L,
P 25 4 F 717 Human-Al Collaboration
PERHETZ FTEETHI I EFmm L. K
HIEE T X o TRAIZHT LW Z & DSATREIC
BRSNS ZF, ZOHFTHEDLLRL
M % E 2T TV E W,




