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Figure 1  Theoretical model for this study
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Table 1 Descriptive statistics of variables
B A5 i Fe/ME LAEDEAE PN ¥ {H i 22
Backers 0 29 537 43.031 52.971
A AR
Money 0 72.72 10000 243.986 658. 638
Variety 1 1 4 1.248 0.467
A8 & Balance 0.018 0.025 1.775 0.27 0.348
Disparity 0 0 0.658 0.087 0.166
A b Novelty 0.588 0.963 0.998 0.885 0.13
Academia (1 = True) 0 1 1 0.581 0.494
WY AR Amateur (1 = True) 0 0 1 0.141 0.348
Mixed (1 =True) 0 0 1 0.278 0.448
Challenge (1 =True) 0 0 1 0.475 0.5
Institution (1 = True) 0 1 1 0.824 0.381
NumGoal 1 4000 150000 6095.5 12203. 413
NumBudget 1 5 29 5.275 3.187
{5 1) A2 NumNotes 0 4 44 5.728 6.522
NumDiscussion 0 5 188 10.511 18.074
NumEndorse 0 2 19 2.085 2.03
NumTeam 1 2 23 2.96 2.281
LengthIntroduce 183 2705.5 3444 2634. 66 268.782

F2 BERMENQAAMEDEHHEN W

Table 2 The impact of interdisciplinarity on the novelty of citizen science projects

DV Novelty
Model 1 Model 2 Model 3
Year dummy Yes Yes Yes

Variety
Balance
Disparity
Constant

F — statistic
Observations

Adjusted R?

-0.020" " (0.009)

1.221" " * (0. 148)
3.527 7"
880

0.054

~0.042* " (0.012)

1.233% % (0.149)
3.90° " "
880

0.062

~0.068*** (0.026)
1.206 *** (0.147)
364t
880

0.057

HE: "77 P <0.01,"" P <0.05," P < 0.1 BB F T Hhl A& 15 55 A D9 R fdbr vfE iR 2%
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Table 4 Report on Bootstrap mediation effect analysis
DV v AR ACME ADE TE PM

Variety Model 1 0.008 " 0.111"" 0.119" "~ 0.069 "

Backers (In) Balance Model 2 0.017" " 0.118" 0.135" " 0.125"
Disparity Model 3 0.028 " * 0.253" " 0.280" " 0.099 "

Variety Model 4 -0.006 0.149 "~ 0.144" " -0.038

Money (In) Balance Model 5 -0.012 0.157 0.145 -0.083
Disparity Model 6 -0.019" 0.421" " 0.401" " -0.048

W.: """ P <0.0l,"" P <0.05," P <0.1;ACME( Average Causal Mediation Effect) ,ADE ( Average Direct Effect) ,TE( Total Effect) ,PM( Pro-
portion Mediated ) >4 H1 A %0 ; 19 L, BD ACME (5 TE 1 Ho 61

(3) BFFE AT B B 13 B9 98 35 4

5 ME6 A T HA H5 H6 AR IR 4R, AN
S5, = ES A B S S AR 5T AT BA I 52 B
AMRSH)TERFEMK, X HA BRI He AL, RN RE A 1EFF 5L IEIBN 5 %
HBAM S 2 RHERI A RS SRR A BRA R ERN PSRN TS A RS 5 E B #F M, 3
PR, HS A RSE s IR A S AR FE A B2 G i WSk b e AR T AT BA By

TERLZREE B EEXT A RS ST, R
H6, Wk 6,H4 F1 H5 AR, HH TR 3 fik4
INFRHIEYE S ARS SIREE A BEHLRLR,

x5 AAMNEHMERARANSHNBEERNESAXSE EXZNEMN
Table 5 The impact of research team identity on the relationship between

interdisciplinarity and public engagement breadth

Academia Amateur Mixed
Interaction
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9
Variety 0.182" " -0.066 -0.177"
Interaction (0.144) (0.121) (0.095)
Balance * 0.285" " -0.097 -0.279"
Interaction (0.125) (0.167) (0.143)
Disparity * 0.487" " -0.274 ~0.417
Interaction (0.457) (0.323) (0.264)
F — statistic 72.54" " 72.46" " 72.25" " 71.937 " 71.71° " 64.347 " 72.337 " 72.23° " 71.97° "
Observations 880 880 880 880 880 880 880 880 880
Adjusted R? 0.642 0.641 0.641 0.640 0.639 0.662 0.641 0.641 0.640

E: """ P <0.01,"" P <0.05," P < 0.1;45 W R bR EDR 2% B I5 f il A8 i,

3.3 EEFHSEANRHREST

AN TA] B3 1) 9 2 AR S T SR B 2 B 3 g
filp R R REAFAE 22 5 . F AR~ S ) 1 BIF 5 )
SRR T H RS THEOARG KA B Z T, NS
FE 2o G 1] (4 BIF 5 1) AL HE 22 4t JIZ 55 3052 ) ABLA
UK . A ARSI Al S B 1) (9 5 2 R B R
ST REANTR] AN 7] 2 A 1] 18 23 AR 4 T H A R
M A BRI N % 2 AR SR, %
WOS R 2 (AN SCHHE 2R 2R 5 A5,
Fa b AR BB R IE T H 9 2 AR A

K A 53 g N SCFIAL 2B A SRR E PR G ), o
Fe 1k 13.98% F1 86. 02% , Kl 2 & W5 3 1 5 2
FHgtr ERE, A AR S m 0T 8 2R
KT NSCHIE 2B 2 T ) T H | 0 H 2 7 7 B 2
PRI 22 S 5 T, T AR 22 BEAA E 3 3 5 A
7 ORI 8 ST X W AR R ) 5 E Y 328K
VRGNS e AN TN A SN I o - I <]
{18 = 0N 43 BT 25 SR R S 3 1 R Y AR A BT A R
TOAITIRE AT 4324, A5 &I H 7 8Pk 1Y
ROV, R 7, A ARBRR A F 1 3 H b B e B
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Table 6 The impact of research team identity on the relationship between interdisciplinarity and public engagement depth

Academia Amateur Mixed
Interaction
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9
Variety * 0.068 0.009 -0.094
Interaction (0.137) (0.250) (0.137)
Balance * 0.339 0. 140 -0.479" "
Interaction (0.203) (0.355) (0.220)
Disparity * 0.172 0.035 -0.237
Interaction (0.428) (0.859) (0.412)
F - statistic 16.90" * * 16.95" " * 16.90" * * 16.82" " 16.75" " 16.82" "~ 16.71"° " 16.87°"" 16.70" "~
Observations 880 880 880 880 880 880 880 880 880
Adjusted R? 0.285 0.285 0.285 0.284 0.283 0.284 0.282 0.284 0.282
H. “7" P <0.01," " P <0.05,° P < 0.1; 355 P9 R fd b v 152 25 5 B 700 60 455 s ol 25
(@ 20 (b) 05 (c)
0.41
1.51 .
) &
.‘E 1.28 % 0.30 e 0.101 0.10
=) = 03 &
= 1.06 ég 2
o 1.0 ° a
F 0 &
© £ 02 g
Z Z ;% 0.051
0.5
0.1 0.09 0.02
0.0 0.0 0.00
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Figure 2 Average interdisciplinary level of different discipline — oriented projects
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Table 8 The impact of interdisciplinarity on public engagement in humanities and social sciences — oriented projects

Backers (In) Money (In)
DV
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
-0.418" " -0.125
Variety
(0.169) (0.501)
-0.465" " -0.009
Balance
(0.216) (0.520)
-0.945" " -0.158
Disparity
(0.452) (1.453)
Variety * 0.473"
Academia (0.270)
Balance * 1.178" "
Academia (0.513)
F - statistic 10.02" " 9.927 " 9.97" " " 9.07" " " 9.37""" 5.81° " 5.79" " 5.79* "
Observations 123 123 123 123 123 123 123 123
Adjusted R? 0.597 0.594 0.595 0.593 0.602 0.441 0.440 0.440

I

FYP <0.01,"" P <0.05," P < 0.1;555 N MR ARE DR 25 BERL P LS T iR AR

3.00 — AT -
281 .0 NG T 36| — Non—-Academia Team -~
—_ 2.5 . --- Academia Team ,/’
% 2.6 -~ :;_:250 é 34 ’/,
= . 4 .
= 241 AJAitafly 2225 AICHIHEFEE 2 3
Non—Academia Team — Non-Academia Team yrd
--- Academia Team --- Academia Team .
22 200 3007
-0.25 0.75 -025 0.00 025 050 075 0 1 2
Variety(centralized) Balance(centralized) Variety(centralized)
3.5[ EBARFRE - A TARFE - AR
— Non-Academia Team -~ — Non-Academia Team .-~ 3.61 _"Non-Mixed Team
= 341 --- Academia Team ’," = 3.31 --- Academia Team ,,/ = --- Mixed Team
7 33 7 7 34
S $ 32 <
<32 e < e —
3.1 3.1 2
30] -7 7
0.0 0.5 1.0 1.5 0.0 0.2 0.4 0.6 0 1 2
Balance(centralized) Disparity(centralized) Variety(centralized)
T2 AR AR
— Non-Mixed Team — Non-Mixed Team 4.9/ — Non-Mixed Team
= 3.4 __. Mixed Team = 33{ -~ Mixed Team = --- Mixed Team
£ g g 47
= < 32 =
s 3.2 3 3
S R = R 45
3y T 31 .
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Figure 3 The moderating effect of research team identity in different discipline — oriented projects
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The impact of interdisciplinarity on public engagement in citizen science
MIN Chao', WU Bing —yi'?, WANG Wei’
(1. School of Information Management, Nanjing University, Nanjing 210023, China;
2. School of Business Administration, Huagiao University, Quanzhou 362021, China)

Abstract; Interdisciplinary approaches are widely advocated in global science policy as a key strategy for addressing complex social is-
sues. However, evidence linking interdisciplinary research to its impact on the public remains limited. It is generally believed that in-
terdisciplinary research produces solutions to critical problems by recombining knowledge from multiple fields. Yet the public often
struggles to appreciate this recombination, since most individuals are not as specialized as patent examiners. To address this gap, our
study introduces a more accessible attribute of interdisciplinary scientific knowledge—that of being a public good—alongside its re —
combinatory nature, to explain how interdisciplinary citizen science fosters public engagement. Drawing on classic signaling theory from
product management research, as well as social cognition theory and science communication theories, we focus on the signaling system
formed by citizen science project teams, the public, and society as a whole. Based on this framework, we develop a theoretical model
to examine how interdisciplinarity influences the public’s willingness to participate in citizen science projects. According to social role
theory, we also consider how a research team’ s identity might moderate the effect of interdisciplinarity on engagement willingness. Our
study analyzes 880 citizen science projects hosted on Experiment ( experiment. com) and engagement data from 37,867 contributors.
We employ text - mining methods—including Latent Dirichlet Allocation topic modeling and Word2Vec—to quantify three dimensions
of interdisciplinarity in project titles and descriptions: diversity, balance, and disparity. Validation through manual checks and algo-
rithmic tests confirms the robustness of our quantification approach, demonstrating that text mining effectively identifies disciplinary top-
ics. Empirical results show that interdisciplinarity in citizen science projects promotes public engagement through two mechanisms.
First, there is a direct positive effect: projects spanning diverse disciplines attract both broader and deeper public engagement. Sec-
ond, there is an indirect positive effect; interdisciplinarity reduces a project’ s novelty, thereby mitigating novelty’ s negative impact on
public engagement willingness; this indirect effect, however, pertains only to public engagement breadth. We find that when the re-
search team is affiliated with academia, the direct positive effect of interdisciplinarity on public engagement breadth is strengthened, al-
though no significant moderation appears for public engagement depth. Furthermore, when disciplinary diversity or balance is high,
teams composed of both academic and amateur members negatively moderate interdisciplinarity’ s impact on public engagement breadth.
Under conditions of high disciplinary balance, such mixed teams also negatively moderate the effect on public engagement depth. In
contrast, amateur teams’ identity shows no significant moderating effects. Using the Web of Science classification system and project
tags, we classify citizen science projects as either natural science — oriented or humanities and social science — oriented. In natural sci-
ence — oriented projects, interdisciplinarity enhances both public engagement breadth and depth, and the moderating effects of team i-
dentity align with our main findings. However, in humanities and social science — oriented projects, interdisciplinarity negatively affects
public engagement breadth, though academic team can offset or even reverse this negative effect. This study enriches understanding of
how interdisciplinary research influences public engagement. Practically, it offers guidance for government agencies and scientists in
managing interdisciplinary citizen science activities.

Key words: citizen science; interdisciplinarity research; signaling theory; scientific knowledge; topic modeling



