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1 REBELERGe, p > 0.05)ECEFHARL T+ 5%, LEHHREMBH BT RRLGIESE, & T4
HH M B AR R BN AN R EZ L RBENA LR, 28 A B A & L EIEH 53R
RELERGERERLMIERFTAE, AFEEE 500 BPLSEFLIEME, At ERE T RIS R I H
ERAFM AR R E, IR FAT A THARGR R EAME, SHERANTHEFHREEZLERTE
At RBATEH P EREAW, 6% HERATEFLER, 64236 MAKKRE, L+, 41%89 0
TR SR R 45 R Ak R IR £ (e, MR L HT BER). M E4 (BRI NI E T M, &
RETAUH 5.1%0 R EF 4R TR IRIEE LHRMZ(BFy > 10), SAWATEFRCEFHRAGASTLER
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B g8 v 4 W 7 vk R F R B E R (Null
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KM R G IR R 1) sk . KT &,
Y p /DT HATBER o BIE BTGB 0.05),
WF5E 3 AT LA 48 T2 0 DT 426 52 2 B i Y
pIERTICBER, BF5EHE TCLE 4 ZAR I SR,
TEE A B AFAEPIRI ] e — 2R %
B, BN%ON ANFELE (evidence of absence); — &
[ W OEs e 2 kS SRS N TE N ol = R d o]
N (Dienes, 2014, 2016), Bl BA IiF #5391 %500
T#1E (absence of evidence).
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2004; Meehl, 1967; Miller, 2011; Nickerson, 2000;
Ziliak & McCloskey, 2008), —Ji i, T NHST
) o R R A — i R BT RS RN
EHRM BB, M5k TRk R
TP Y & F i 14 (publication bias). Fanelli (2012)
TSR SCHR G 2B, £ Fh2EBE & R i 5L
b, BE A SR LA 38 T B MR 2 A
AL, TG B S B PR S SR Y B i
95%LA b o 3B R K i 175 T RE 2 T BB A X
SEARON B4Rl T (Algermissen & Mehler, 2018;
Schifer & Schwarz, 2019), M TE—EREEE Em
JB T 0 B 2 450K ) AT EE A P AE ML (Baker, 2016;
loannidis, 2005; Klein et al., 2014; Open Science
Collaboration, 2015; #Af&ME 4%, 2016), 5 —J5 1,
WEFE IR 25 BN AN 35 25 R i s DR i, BR
H p>0.05 JoIE X o Bl SRRSO S Bl A
A DA SRR BlCHE 28 5 s X AR AL, (H ST
eSS R 25 N IIRE, B p > 0.05
VE S 32 R BB W UE i, 52 4598 1 A {5
(Greenland et al., 2016; X. Lyu et al., 2020; Z. Lyu
etal, 2018; WILMY %, 2016; %% K7k, 2017). Lyu
25N (2020) I A KB, 53%HBIFSE AL R A,
2 p>0.05 0, Kd SfF T F B

RN S 3 IR 0 R AR 1 T BB R S
JREME R B, EN IR TR S X
WIS T HUSCR e . TE IR, 5 £
{GUlEE IR S i A WL VAR = o N 0 3 i 1 . s
FERIAAE — IR E A = b 25 = (Bantk 5] . 4E
. BERE). 4 K50 p ([XT 0.05 B
0.06), B E T REIN A AR IZ L & FICH 225,
TE 5 SRR T PACR 9 53 B A 25 %72 B 152
Wi, Z2 A0 T ] R R I IR E . BB A
Ja AR HPESS RA 2 . WEFEE AT REth T/
AR S8 T PRl e 2 L A ARG 96 g A A ) ) S s A A Y
SN, VRIS B AS 3 45 5 (Button et al., 2013;
Chen et al., 2018). FEXFHFLT, WARGE BRMEEE
AR FELER, W F 25 MO AL 45 1T,
X R AT BE 4 K W £ 19 8K N (Fiedler et al.,
2012), Bilan, —3i L 0 A AE B IG5 BT (meta-
analysis, WIFNZEFSNBR, RAEIHS 5% B
A2 M SEAZTE T3 BT 45 5% v 4 i e e 114 fild
D fHAA L SR, TR AR, H
A 2 DO TR S AT 2 R IR S A))

B E) B 3 /K- (Jia et al., 2018),

S FRTXT T NHST HEZE T AN B 45 R 11t
WEHTIE Z (H/NEE, 2014; fRIEd:, 2016), {HiE
REBOEHET RIS 5 07 2 R, = SRR
FEIRVT 21 iy [ PO B 27 U R8s SO A W 35 45
SRR i P R S B . Aczel 45 A (2018) [l it
2015 4%k FAE Psychonomic Bulletin & Review,
Journal of Experimental Psychology: General F
Psychological Science IRy 412 & SSIEWF5EE 3,
e DA B A 5 BR VR AR o (BIF 9 L 4 ) W 2
ANAETE B $E S 25 i 25 R iy SCR 3 173,
XA 72%09 SCEARAFAE XA 35 45 R 5 R
ML B4, AE O B2 SR A BRI T, 2
ARLAFTE LA S R AR A 35 4 R 0 7

Wb, FESCBRIFSE T, BFSE & A I 92
UESE RGN B AR FL . ANHTPNE, X T 9k
B TA) BT 9 2 () DR P 0] R, BIF 0 4 i S i AR
SCHG2H G P LA SR A b (AR ) Y —
Bk TEXFEO T, B HE T L REE  HAb Ty
T BAT 22 5 X AR BIEE . AT, BFFE#H
A AT BR300 S A T SE g e, SR
B Ul B HG b — A S0 i O Y 22 S 0RO AR TE,
RIS 2. HF 2, TEHLEER T, uEste%
R H A R R AR H bR, X —H
PRk 55 THEA B IR A IR . $2 AR
BT IF SRR, AT HERL 2 BRIE Y K

1T NHST Jo ik F R s fe i S 45, i p >
0.05 by B $2 Bt S FF 52 B b o A R B MO
(Chuard et al., 2019), H L, #FEHEF A RS
IIGETH IR R SCRr R R B R, DL
Wi F(Bayes factors, BFs) (Wagenmakers et al.,
2018; Wagenmakers et al., 2011; BAAENS &5, 2018),
Aczel % A (2018)XF FET ¢ KI5 Hi AN 2 2 45 SR 10
Bl Bt — 2P R DU S PR, 7 Al R S
FRR R, 4R RUITEX AR REFN « K&
AR, HA 3% ¢ K I BE A 15 B AL A UEHE
SRR (BF,, > 10), 71%H) ¢ ¥ 5L FE #5153
Hh 558 B I SRR (10 > BFgy > 3) X —
GEREW, TEBRZR LG BT, B
FETREZM T — D H B R, RIS 2R
S5 R EE o R S A 0 B S R .
XM RIMG A ENOEEAZ OB TC R RIB X
hREAE, WRESRRRE . HRX— B
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https://osf.io/mfd2q/. FJa, MIEETL R,
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FEBI 5% - 152 ) BH 0N, AN A7 A (e $5 20 A= ol
HZ A 22 57), 8§ XA 3 i 45 3 (n
VA UEYE T A ARSI B 25 5). W
R E PR E B R, A A LR
MR CENEAFE, B XERS . 51 H. X
AR DL RO EESEA, R ER s RS —A
FAMERRIR, BB T UL L3EAAG B 24, i8N
SEIZ B R AR LA R I 3¢ 5 R A GE T A 3 A
B Hr, Stk fs B FE BRI R Tk,
MBI T VR R B B (LS B AR e A G, T
IREAS ¢ KB AN ST FEAS ¢ R 08), 7 ZEA 5% ¢ H,
p [EFEEAR . XH4E BT 5209 DUt A
Tit5.

PR R 5 N 2 A HERR A, 7R 58 BURTIR da G
ZJa, EHATECOCE, TSR TAE . B
it T A5 A A 24 18D 35 AR W] DL 225 %b S8 44 B (https://
osf.io/a39hb/),

753 SC 1Y B P R B I 9 4t 145 SR
Ja, Y 6 gAML HEAT PR BRI 9 4 25
R, B S S [F I8 A AR 43 B 43 25 o R 2
BB LM IPEBRAR A 2 . BRI e oy
BARUEDLFR 1o R T VAl 6 24148 1 — 2k, 1l
JH Gamer % A (2019)FF & i) R A, irr (B %X kappam.
fleiss)iTE T Fleiss' kappa (Fleiss, 1971), %185
G T A i Ry oy A i HiTor 3 2 RO
T o
23 NMEHEFSH

KT EBIAGRA ¢ IR CRREA R, e
IREAS ¢ K B ol A ST FEAS ¢ R 38 ) BT 58 B0 S 4
TR AR, RATRIESCHEREWFRITR S
BOCREA A ¢ ) T DT HF (Ly et al,

2018) DUM-307 AL AT LAFT T HO B 80 S5 5 AR
B (Hy) F1 2% B BE (Ho) 17 AH X 72 B (Wagenmakers
etal., 2018), AT
P(DatalH,)
°' " P(DatalH,)

BF,, [ 4% 1 #65% Hy, 0 %78 Hoo 1L, BF,
R Ho 5 H XL DU, ifi BF o 143 H,
5 Hy Xy DU 5 4, BFg, = 10 /R TE
TR Hy HEMISMAT BB AEE R &
FHBRE H O EDR LT Y mr R R
10 /%, T Jeffreys (1961)%F T/ [F] BFq; {EL X v
B KN4, Wagenmakers 25 A (2018)B#f T A
K/ BFoy XF R R R Lo SRT, X AP 43 75 AR
1E2%, WF5EH T BARYE R A5 Rl REXT BF,,
= SGHEATITAL

2% Aczel % N (2018)WIWF5T, i FH Morey %5
(2015)JF & ) R £, BayesFactos (PFR%X ttest.tstat)it
85 BFgyo AR A BRI I R0 F B AT VG 43
fii(Cauchy distribution)ff  # £ B 19 Jo 56
(=L BB, WA R ).
B 52 28 BH 3 P 2 (R I 1) Je 30 1 8 L3 XY
AY(Ly et al., 2016a, 2016b; Rouder et al., 2009), [A]
BF, T HREE M TS R e e, FRATE
BRI S5 43 A o3 5 Uk R e —
FhSE 56 53 A by 152553 A (Dienes, 2014); #H T2k
NGBS, IEASBRATAE O BT S5 B AR X
B, PR AS 2 AR08 L BRIA S 56 1 45 R o Bl
0,55 — Bl J2 56404} Gronau %8 A (2019)3 T& 5
T UL R BSOS A (B AR B JE ), SO
TR AT RO A AR & (H ALECh 0.350),
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(VNS K BRI

BT AR E SO R TR 32 RN AR R B SR T WR SO P A P I AR A5 R SR T B A ) 4 2 R B 2
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" v [ I RO BEAA 24 I 31.5% (46/146)
@ 500 DI I 3.2% (41/95)
e DERME I 37.4% (43/115)
DESTT R | B 32.9% (23/62)
LHEERESEE! B 35.7% (27/82)
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X BEIWF R H A REIRIE p (EAE A S HEE X
PIEdE, AT — LR T p 55 BFy ZMHYXK
Z, WItSE T p (85 BFy ZRIMHKRE 1
(Kendall’s 1s) (Kendall & Gibbons, 1990) Az HXF 1
B 95%n] {5 X [A] (credible intervals, Cls), LAILIF
i p (H 2T BFy FEEBSRHG ., WE p HYS
BF, fAAE SR A, WK p EAFEFPRE
AT PASCRE AR AN p {65 BFo AFTERR
ARG, JEHAE Y p > 0.05 i 5 BF,, MHI T,
I F WY AR p (B4R Ry SCRF R UE I 2
BWo W T IAEE R RIFAE LM R, TRl
PERAE AR R4 10 FAVEH Signorell (2017)
¥ % 1) R 4, DescTools H ¥ PR ¥ Kendall TauB 115
T BT M ¢ KIS H BT KB credibleInterval
KendallTau (van Doorn et al., 2018)i1 5 X} h/ 1)
95% Cls. fJi, BT RHEARMWMIRIET R
PET SR A ESE, FRATHRRARSEN FIERRT
BFy SHARZAIFHI LR

3 #R

31 ABELEREDXXEHBPHLIENE
AR HTRYLE R KRB, (£ 500 5 STUECE

36% M X EMEM ST T EL—APIERE . H
OB ) bR R SCH R AL & M R 1
Eb A1 5% 13 (43%), {HJ T A 2% 5 Y 35X — 491 40 4
11T 30% (WL 2a)' s X —S5 R K, 160 BEAESL
WEAFF ST 16 30 H B 1 ik AE 353k

U H T 500 5 30 EE RO B S KTAAAE SR S0 A1) e 2,
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P 2 SRR BlngE COFEZE ). COBERRE) DL
Fo COBSATRBESE ) h, STEZEM S0 5 LR, Bl
50%, Mite PEIGE OIS AR ) M QLELL R SHE )
wh T A A R S IR A I A LU B o T SRR 2, T
— R e A AR, IR AT I R T ] — A
5T X AN ) A B 1 e (R MERRGR 1 BSR4 Rk
HRIBIFE 1 R AR A X ROV I A B35 m; B RR
R 20 PR REH LT 1 h s B XTI A
3 5 LA K ) — A~ B R X A [ 9F 52 A4 1 0 (£
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Pk R ) o DRI I T 5 28 YA 9 R R Y B B
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3.2 FAMERRIAS 2

T 6 APFarE T BIPERR AR 4 25 0 — Bk
A4 0, Fleiss' kappa 4 0.588 (p < 0.001),
2% Landis fl Koch (1977)%} Fleiss’ kappa & X HY
X143, % Fleiss’ kappa /s H 4500 1Y L4 —
Htko peAh, YEEILRIHE T A4 5 B0 2 g
T 2s IR, I I A5 3 B 2 TR PE BRI A 2R 5 R
I, BIMERRIR A S B A ]

SRR R B, BIPE R P 2R
FWH B ENESSOAER R0 = 55).
A F D0 R R BB M, X b 2 ki v] LA
i RO ILEBRAREX p < 0.05 B EHEE
e, W ZREA XA EBEKE, 5%
Sy B F AR B SO IER R L, QNI i
BRI R R BRI E, SR h 2R/
BT, BRI 43258 Sy <R T 00 38 32 LI 4 1R fig
BE-FE T M ATREA R, 7RI S0 B M MR i 14 43
KGR AR, FRATT 53 0 AR A 3 A fige 132 AT
T

FATVHe VAT W3 09 22 /AN /AR T B BR A
DN FETHR T LW IEM s, X 236 ABAME:
Wik AT 02, SR ER, TR E L IER
R 53.4% (n = 126); FEFH0% 3 SR
BEA 41.1% (n=97), HH 13.6% (n = 32)I%7E T3
3 4R 32 SR AR - TS TR A
27.5% (n = 65)VE1E T2 51 3 T 50 % 32 S A i~ i
B B, ANEAT 5.5% (n = 13) TR
R FARATE B, X LB B LA 1 A R A 2
T 2B Ay HE LRI W o BRI HE 45 A ek
(45347 WL IET 2b, FE T 52 RY 43 2 45 S WL IR 2
Aczel % A 2018 AEMWF5E PR 5 s 1 3 T DLH-§i
ST B MERRAR IS, HERITFREANE T
RS B BRR, R AE X 28 SOk T I il

IR T AT YL T 22 S AR FR R R 42 B
TR 32 SO R DR - B T Y AT AR AR, R 236 B 1
BRI SEAT 328, FR e A AR HURE IR 3 T A 3R 32 LAY IR A
T2 R 3 A0 2% T S R R A - R T XY TR AR 3 S O Y
FHPEBRIR R E, AP BRIR 2 a5 R R, 3
FHR T SCRYIERMEE 5 30.1% (n = 71); HXTHY, T4
B RIS 64.4% (n=152), Hh 36.9% (n = 87)
THTE T 28 ) 3 01 %6 3 SO0 A R A 1 - T Y TR AR o
27.5% (n = 65)F&FE T2 HIEL T A 32 SRS A 32 -4
PSRN

JH DL 307 PR Al AR5 A 15 Y R B ) SR 401
BEAEABESE AR 1% 250
33 NMHEEFH

fE NHST HEZET, #F5E# HAEMRYE p /D
R A R R ) ook R, R R
SCRPRARE AR o L, FRATZEG ¢ K i £l
HHTIHA BFg,, SRV A 2 45 R B
SRR BT

TEFT A GRS b, M R HARE T
gt ARSI R E H N 39, R ¢
KR (0 ¢ ERIFREAS BT, 7 v 45 RUBE (8 U A 7Y
434 (Cauchy distribution)VE A 5 BB A0 e 56 i
B BF,,, JGERE7E 0.51 2] 10.64, 2% Wagenmakers
SN (2018)%) BFgy & LHy%4r, LA 1. 3 F1 10 24
Il FAEKE BF oy X1 53247 055 B UESE SO 4 H», e85
FOUEYE SCHF How, <HP A5 RERE AYIEE SCRF Ho 15
MIUEYE SCHF Hy” o 255 3R, 39 > 1 K by 2.6%
(n = D) BFo R4 555 IIEYE SCHF Hy, 33.3%

(n = 13)f) BFq, £WIA I X Ho, 59%
(n = 23)l) BF, AP ERENIEN 25 H,

MRAT 5.1% (n = 2)1 BFo, WA 5 I UE R S
Hoo #e52, WRAEZAE RSO 73245 Ho i
HEWT, W BF,, X S5 50 v U —2k A4 A
EHGRAIESE R Hoo L, BFFEE LT p (HHE
W Ho 2 FLRANE 11

AT B UE S T AR, o G e g 15 E X 4
i BUE R, FATT A B RS e g A {E B
W FF R DU R . KRR ER I E T BF, 1
SN 3a TR, HETIEASER, BF, BEEN
0.45 3] 6.00; H:AAH 15.4% (n = 6)iY BF, KA
S5 IR ST Hy, 64.1% (n = 25)H9 BFy KA
55 IER 324 Hy, 20.5% (n = 8)1Y BFy KA
SRR B (R UE I S Hoo 1T 36T 15 25650, BF,
JWHE R 0.41 3] 21.69; H 1 20.5% (n = 8)Y BF,
FWIAE B 5 IEE S 4 Hy, 53.8% (n = 21)Y BF,
F WA B 55 O EdE S 4% Ho, 17.9% (n = 7)Y BF,
R AR UENE Z3F Hy, TRA 7.7% (n=
3)1 BFq 22 AT s Y IEHE SCRF Hoo BHULTT DL, 2
TR RS R% 2, BFy WA ETELER .

WF 5 i — 25 93 e 56 1 8 X T B PEBR A 4 2
MISEIR . S5 SRR I, B BRI SE 56 B O A B 5
Y HF, BFo, ATt A& L& A BB EL IR 60%
(n = 23); MRREBRIASEE B SO IEASGI, BFy,
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TE: AT X R —ANREARTTREAEAEZ A BFo, fH, BlAnFEAR R

138 (A XTI 24~ BFo10

It g ) R AR AR E BN 61.5% (n = 24),
XU SR 56 43 A B BT BF gy BT g A A
R, WP E T BF,, I 75 B R
M SR A

Ja, AT F DU HF 17 TR TN
I3H, JrERSE BF o 5 p (HLA M BFy SHEARY
MR R T AR5 HHSs T Rgi &
FREA B ST REH AR 39, AWFSE A
SRS %, TERLMR M — L RIS R
AIEEME . A TIRSE p (H S5 X BFy A KR,

A H T p 55 BFy, MHEUSE (& 3b), I35
THIERE T LHXR 95%n] {5 X 8], 4558 BoR,
p 155 BFy, IIAIEER %k © 5 0.527, H 95% CI A
[0.282, 0.687]; UiLHH p BRI, XY BF o {E ik
Ko kM, MWK 3b ATLLE H, HHEXRFEZE
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I nter preting nonsignificant results: A quantitative investigation
based on 500 Chinese psychological research
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Abstract: Nonsignificant results are common in psychological research and can be easily misinterpreted as
evidence for accepting null hypothesis. This misinterpretation may lead to false statistical inferences in
empirical research. However, how prevalent this misinterpretation exists in Chinese published psychological
studies is unknown. To answer this question, we randomly selected 500 empirical research papers published
between 2017 and 2018 in Acta Psychological Sinica, Journal of Psychological Science, Chinese Journal of
Clinical Psychology, Psychological Development and Education, Psychological and Behavioral Studies,
screened articles in which the abstracts contained any sentences that indicated nonsignificant results (we call
these sentences “negative statements” hereafter). We then read those articles and extracted negative-
statements-related statistics and their interpretations, and evaluated the correctness of each interpretation.
Finally, we calculated Bayes factors based on the available ¢ values in these nonsignificant results. The
protocol was pre-registered at OSF (https://osf.io/czx6f). We found that (1) out of 500 empirical research,
36% of their abstracts (n = 180) contained negative statements; (2) in those 180 articles, we extracted 236
nonsignificant results and corresponding interpretations, and found that 41% of these interpretations was
incorrect, (3) Bayes factor analysis revealed that only 5.1% (n = 2) of available nonsignificant ¢-values (n =
39) can provide strong evidence in favor of null hypothesis (BFy; > 10). We compared the results with Aczel
et al. (2018) and discussed the potential reasons that caused the misinterpretation. These data suggest that
Chinese psychology researchers need to improve their understanding of nonsignificant results and statistical
inference.

Key words: nonsignificant results, null-hypothesis significance testing, Bayes factors, meta-research



