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(Abstract)
Introducing jamovi as a Tool for Education in Statistics.

In the past decade, research methodologies in science have been
reviewed rapidly after the major criticism against low reproductivity
of various scientific findings, namely replication crisis. In response
to the crisis, several guidelines have encouraged to report not only
p-values of statistical testing, but also other indices, such as effect
size and confidence interval, to adopt Bayesian approach, and to
avoid dichotomous judgments based solely on p-value. It is also
recommended to reconsider education of research methodology,
particularly the use of statistics in scientific research. Teaching
statistics is always accompanied by the choice of statistical software.
Although proprietary software (e.g.. SPSS) incorporated as a default
teaching tool in many universities, it has several disadvantages
over open-source software: extremely high cost, discontinuity
of educational effectiveness, and delays in implementing newer
statistical methods. In this paper, we will propose an alternative
approach to statistics education in the new era. We suggest open-
source statistical software “jamovi” as a successful candidate of
educational tool in statistics, because it has a user-friendly GUI and is
based on powerful statistical programming language R. In this paper,
we argued the potential benefits of “jamovi” and introduced how it
works with typical statistical testing.

OHFTIL, JFEERFHRE (Null Hypothesis
Significance Test) ~OHER, HEHWA

BRI, RIS OBENIE T, B
ED I % BEA 5 2 FIUEERE (Open
Science Collaboration, 2015) @ &4 DL %,
DHRZEEB X OCRLGH OIS %5 & A
ARZEE (B2, = - M- Bk
2018 ; Kk - =il - $H4E, 2016), ZhIHE
IWMEHEmROABEL 2T TVWE, £

BHORETH 5 HEME (p-value) ~D
Afr, FTh, FRAKELZSKEETLZ
AR, &2 wiEZ 2254 L %QRPs
(Questionable Research Practices) @ 34
MEEPFHE LD W >TWVE T
E (Bl ziE, RASE, 2016), Z OFEIEAH
T 2 AT O MO T BT H FFRICR S

F—U—F HEHEE, jamovi, F—7 vV —2X, RSiE,

Yo oRkiE
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n, FHACBUT 2R EHoMHEZ £ L T
5T ENRMBENTWS (Gelman & Loken,
2014), ZOfERE~NOXMPTEE LT, T A
) DB S (APA) T A HEHEA
(ASA) DIt F 2 2T, WiIZEim
WCBWTHEMERUAMZL, 3R E (effect
size) XfEHHX M (confidence interval) %
BEH L7223, N4 A7 I —FoEA,
H—nfiE (§4bb, HEMR) I2Xs
TERGHIBT O Il 72 5SS T d (MR
JE, 2018 ; U, 2017),

COXI) B EmOYE (LMK
¥, 2017) ofhom T, LEEEH
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521, HA LT BHEHEITHIn L7z
HERZLOREETIT) TENTE D0,
BHEIHCDLY 7 by = 7 ORISR L
ENTLE) EWIHIMIGLED S,

11 A7 ZA4 T8 Vvs. =T > VU—X -
V797

FSFHAFIFIC BT BT Y 7 Py = T
i, KL CEED TR IS4 8 - VT
frzTl, EEOF—FT V=R VT b
LT NHLL

¥, Y sS5 A4 25)-VT7 b T
ELTHALKRTY 7 by = 7I2id, SAS,
SPSS, S-Plus, Stata®, SAS#EATBHZ L T
WLimpAiH b, INHICHBELTVED
i, SEIFERETONICHIE T AN
HEEAREMLLTHDL L, GUIA v ¥ —
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TERREE) Mg L2 oTwnb e v )i
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DERNZWER 302, W O 5k~
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v % —7 x—X (character user interface)
PHOHEFEITY FERETHZET, Zhb
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RKENDTD, D2 o THFEEITE - TIEH
HDN— FIV2sE N,

—HDOF =TI —AOFKEFH VYT T
& L TIER (R Core Team, 2018) 2%k dH
HTHHH)o RiZ, TNHELRY 7 727
DEHITS HDH, WEz w3 OHEHRNT
DlzdOTUrT IV IEiEE LTOREE
ThY), Sk TORMBFETRENPRE VD
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VM2 TEHRLTWEES > T,
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RS 2 9 B IEROIER 2 5% < OF%RE
DR E L THEEINRTBY, EIILLT
NWolr—V%AVAM=NV -0O—=FFT5ZL
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F=T WD DIZ, VT FT T DRRIC
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L, KL LThRER - B
BOBRBcEASNLAEMCH Y, FATH
OHEDLE V. EBICREFEICE, REZOD
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I NBEBS L EAET 50 — /T, 71
TIALTLEY VT T TICHRD L, )
FHEI-F—DOHFR— bOREL VW) HTIE
BENZIWNBLMENCH S, FRCHEENOFET
CERRKOBEHRTHHCUILLDIT Y FA
J1TiE% L, GUITOEREZTREICT S X
AT OBEMIIREORTEY vV —
ARHET 5720, BRI RT Y T47 -
R=ATIfbhbZEDENVF =T VY —
A V7 b 2T TIREEPEY TRV,
YltoXsis, 7a754x49 -7k
LT, =TI —=X VT T TIIE
NZNTRALETDVH 5. TNTIX, A
THREL TV, M¥EERNZOMHE L,
ZFOHEEBEIZBIFLV 7 -7 T ORI E VD
BlErs, TNHORFT - Rz LD X HI
EZRDIENTEDLES) D KEITIE,
DRIV Ti L TAR Iz,

12 #—F>V—ZX-JYTbIzT7EVD
EIR
MfioEmEe ST 5L, WNFEHOFH -
HEBEIIHzoTlE, Turs4 x5 -7
M 27 OBADRKETH S L) IZEZDH

b LN, W2, oHzETlibhsy
T hTzTIZOonTIE, Ao 7Tu 754
Z1) -7 b7, BEEICDOLHRE
R, FT77 7 MAFUF—FELTHAL
NV 7 bz 7~OEN, BEEEORE
GLELMEST, HEHD) Y —ADBSAT
AHFIET HDIZFHETH 5,
LAL%RAS, HatY 7 b7z 7Ii2onT
X, BTLIZOX) y M SF—T VY —
A VT M TRBEET LD LR
e HEoREY 7 b, BlziES
T AR AL = MR EITHRD & — BT
WRZZETEL BWIET TR, BELRE
MAERINLZELDH Y, —HRICHETD
bo FD72%, HNTOWEADIEHIZN 7 Al
BEETHY, FIHTLEESHIRINS,
HEHBELE V) BTS2, RFEFOREM
—fETA LV ATHAT LI EDE L, P4
HPEANTHAT S Z EIZBENTIZ RV,
ZZT, Furi4 Ly -7 77T
WIE—2OMENIET b, T, HED
WEiE L WHOMETH D, T3, V7 b
TORBEEA SN DTH B, %L D
1%, TOFADFEBEMNICHE SN 720K I
Mgz, P TCOFMHAPAITRTHL, €
DIz, VI T2 T OBAEHS A &Y A
ERo T AN, KL, fFICHT
FHRIBWTHHATE 2V E W) HlHRDH
%o MAT, FHDERE L TV E R e R,
BFTHEVT T RFITERLS D
EWIHMELH D, FTAAAL—F -7
b7 2 7IZDWTUE, B3R D B2l 2
fili#% CREBERVH A RECH D L, T4k
TORMHEBLZ N b, FHERD HEIF]
ORI LZWEEDND, LA Lad5,
WMEFY 7 MY 2 7I2o0wWTIE, ZOEHESW
AN, FEDBER AR APITBER LY T
b =7 &R UBREE TR 2 17 2 % " HE
Pidtd TR fit-> T, HEZEFTD L
ODORRELTEZLOTRIFIE, FHIE
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HEFBIZBW T UREETOEE R
THY), SHIEBLIHAFIVE, T0F
FREFERIIBIEETE S, ZOXIHI, =7
YV—=Z V7 by TIE, AN BN
HERNRONE LR L W) T TIFFITRE
BAVY M BHAHENZ D,

BT, BETOVIZ MY T7ICNUTIEES
BIFTERVWbo0, FIHZEOZ VW —T ¥
VA V7 by TR, —F—OREEH
IS, LV EBOI—F—2FHBICLEDbS
LB, LN LRI VB L5
EINRTVEWV) XY v bBH L, KiFE
LT, INFETH—-T Y =R -V T}
VT DGR TH - 72 FEICH R0
GUIRERHR—1F54 75 1) ofid, 7
754251 - V7 by TICEBRRWIE
ERbRTVWEr — AL GHET B F 2, 21—
F— DR DIEDD T LB E 5% LRIE
MElL<T, 2—H—H%S Fhro03FFEh
TEHMILBE DK AN B 2 8T, FENT 2
L ATELHEHREIHIMLTCVEE W) L
LBITFON B, EEIZ, FmiCIcBIT b5
FEY 7 by TosmE LT, 20124 & B
WA =TV I—=A VT NT=TDORY, 7
075415 1) -7 v T7ORELELE
IRESPSSEMZ THWOHNL X H k-
72w RS DS (B 21X, Muenchen,
2019), F 7z, HLHHIZR statistics, B L O
SPSS statistics& W) F—7 — FTEIZE
NGoogle i % LTA B &, AR K
WZBWT, MEEIIEEEZEZ2 ey MAS
HHDITH L, HBEIE5500 0L BLZ20
OB ENH 5. GoogleiZED L v b,
PBFL L= aR—VEEFHE LTS
DIFClERL, T ¥EBFLL>THRER

F ) ST

THEHROEZ EMICKBL TWwE EEE LW
bOD, XA —FT VI —ATHDLROHED, 1§
HROMTTOTI4L5) - VT I=7T
DSPSSZERE L TWLI ENRTENS,
ROBOWHETZMEIELH)M#MAE L
TlE, CUITOa~< >y KO AN &I
AGUITOBMERXWEIC LRI ¥ ¥ —
(RCmdr) %, RCmdr!c & 5 [2#fe 2 8
MU 7=EZREDVHFEAT 5, & HIT, EAE
TIERFHEOMA I BEE T H % RStudio
(RStudio Inc., https://rstudio.com/) @ Fl
M2 2 Twbo RStudio lZREBFED A7 Y
Th774)N, avy FeEFTLA Y —
W, 70y hOFIR, 774 VB EDOR4
A YR (RA4V) hHRY, ERiEIXH
HICAETE S, 72, Whka~ >y FoHl
THEZ D, BT — 5Ly NEOKT
P ETANT S L ERRS NI ERi» O3
WI 5 EXWMEICR Y, 57T OMEHI—H%
HoTWwb, ¥/, A2V T 7740,
FFa2XY MEEDZDDINY r—IThbH
R Markdown %5 Z &2k 5T, D
THALR B ZED S 2 L D HETH
% (Bl 21X, EfG, 2018) . Ml d, ZHAR 7 —
DNy K 7R b Lo x
& L 7ztidyverse (https://www.tidyverse.
org/) EWVIHINY I —IVHHABENTWD,
DEDXHZ, F—TF vV — A0
VI M T OEAL, KEZAY Y M
HEEZ Do LMLEDES, RIINKRFEAF
FTOHBIZBVTWbHW 5 HEZREHO%
BETHICZT TR, hoTurs3Irr7
DAF N & TG L TR —
F—1l& o TE, REFHIZBEIEHVOIZE
ETHAHo 72 VHICEBREL IS ST
b, BEONA U SHEK S A RStudio ®
A5 —=T7 =A% REBIKL2H5HD
HFRERICL T, FHEHRMETL, #HE
&L TAFMBHEROWITIC R 2R D B
T&E %\,
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ARTlE, Z0X) REFERL RO
FHIL—H—IZ& 5 THADLIY R N— PV
ML, — 7 TR 2 8 R, BRI

REEZ W72 R~ & &%#wk%
N7 7u—FE LT, EERBINE
GUIR—=ZADKEIY 7 v = THhHAF— b
L, REMICRNERIT D L) ke RE
L7z,

2 WEHBY—ILE L TDjamovi

SC, FEHESLOBEBETIL, SPSS, b
X O'R (RStudio) 737 M O L Bl A |2
A VA=V ERTWD, L, EHOSE
DSHTE§ % 0B A% FH 38 T UL SPSS % f7 it
WRary 7 b 27 LTHBETu s 5
DI AIAATEs ZORNEE T 2 C,
MEFEHIZDFAH LR T VGCUIN—ZAD A —
TUV—AR VTN TRERET DL,
JASP (https://jasp-stats.org/), B X O
jamovi (https://www.jamoviorg/) M2
PERE LTEITONE, wWIhd, SPSS
EMES B MIZAT LY Ry — D F—
FITFTAIRMHALRED 2 -V HHEK S

LMY — VR FEL, HAE) D SPSS
DENIZELAPTVDL, L7zA-T, BRI
SPSSEHHFICHEALTWABYA, V7 b
7 7 DBATICED S 7 + — MK
WEHENE NG,

250V T hY 2T DI HIASPIE, T A
AT IVE LAKFDE. ]J. Wagenmakers (N
A Zfato, @ [ROAOR] 374 &K
DEZLELTHEATHD) Dbk %o TH
BLIA—T V=AYV T MTTTH
D, RFOBEIFEAERY AL L, APA
XM ZMREICT A2 L, EROME Y
TZhy T EIdRE) LB RS LT
=W —DRAELEZ T L LR EREBL T
IS TWaE, FIZ, 7urs3v7 -2
FUDBHLLELTMPETTEL L, Wil
DOHEIRIRD T TR D L) ISR
TWAOHF LR T W &R E e L
TEITON D, EHIZJASPIE, fEHHY 72 4
JE G Y 2 AL FF 0T (Frequentist analysis)
WA, N4 Z#EHS X 504 (Bayesian
analysis) #1795 2 & 2#HEHR L TER SN
TWwb, JASP THREZ ST IE Table 1 (72)
WRENTW5S,

Table 1. Available major statistical methods in JASP and Jamovi

Analysis

JASP Jjamovi

Frequentist Bayesian

A/B Test (Beta)

ANOVA

ANCOVA

Binomial Test

Confirmatory Factor Analysis (CFA)
Contingency Tables (incl. Chi-Squared Test)
Correlation: Pearson, Spearman, Kendall
Exploratory Factor Analysis (EFA)
Linear Regression

Logistic Regression

Log-Linear Regression

Machine Learning

MANOVA

Mediation Analysis

Multinomial

Principal Component Analysis (PCA)
Repeated Measures ANOVA

Reliability Analyses

Structural Equation Modeling (SEM)
Summary Stats®

T-Tests: Independent, Paired, One-Sample

- v

;\\\\\;\\\\\\\\\\\\I

N N N N N N N Y N N U VN N N NN
AN N N N e e e N N NN Y NN

v v

Notes. a) functionality is provided as third-party modules, b) Bayesian estimates from summary statistics
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T 7T, JASPL LW/ v o —T7 = —
A% FHoTWw5D (JASPORIFE A v X—=03%
MLTCnwbEDZETHD), SHIZ, JASP
LMICII 2 =T 1 BNz ET L4+ —T ¥
V—=ZA V7 7T THY, PORIOMN
FITPEZEBMICAETE S L) ICEFI s
TWh, jamovi & JASPOKE ZpjEwnk LT
1%, jamovids, MO E L B AR RE %
BHEICL o TEELTWVD L) AT
bNbo T/, JASPIZHANS L, ARi#sE
FERiClE, R oL /8= M) —=» 47 <
(Table 14), $FI2XA ZIENT X % 504
BT 74V FTIRARINRTEHT 3t
SEHHERESHT (SEM) DHE STV,
Wy 7 ryz73RcEwTers 3 v
7 AF N LTRTOKEFEEFHT
&, —RICOBIEER O KL R KR AT
) FZE T ORI AR E S N5 HEPH O F1:H5H
FEINTVWE, FLFHELDBITLAHAT
13, EBEOBIEEKICORERENITRL, —
FHMS 2 KIFICERE L Twb EIdF vzl
Vo LALARDS, BN TRRMIZLYE
JER M B AT ) 72121, RIS
BITTAHULERHLZ X2 5L, T
KRN B B R FAZRIIY Y Yy s

E‘iﬁc:

= oA

()

jamen - Unitled

55 57 7

AE— FTREBFHDA—T 4 ¥ T2,
FEMIZRANEBITL TV T E 2 TRBICT
% jamoviNi b FHIA P OL B VY T b
T ThbEEDNS,

21 jamoviQi1—HY—-A424—-T1—2R
jamovilZi, Windows, macOS, Linux,
ChromeOSHA3H b, L& (solid) &
Fr (current) BENEFRHE IR TW
% (https://www.jamovi.org/download.
html)o AR BEERE 5L D 20194E10 A T,
Windows H DL EM DN — T 3 »131.0.7,
macOSH DL EMIZ1.08 &L % > T b,
Z Tl%, Windows H®1.07%2 ¥ = > u —

F, f YA P=L72bDELTiExED
bHo 4 YA M=V L7zjamovi ZET 5 &,
Figure 1® X 9 it Bl AR /R S b,
TN, SPSSOF—% 71 ¥ LERIC,
AT Ly Fy—MIOF—% L7574 % Ol
Lo TWh,

A7 Ly F¥— MEHTIE, HilizT—5
DARTMZ, 7= OREH (4% M
e, $l, ID), ZHEOFHESENTHETH 5,
F— 7 HDOIDIZ, jamovi M 2% ¥
A7THY, BUWRTMER 7% L5
HHLZRWERZIDIZHEELTBLE,
DFEE NIRRT TIIY 7 I 7 = T 08

-
—

Figure 1

Spreadsheet interface of jamovi
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T TIEEFHEINTW R, BEeR
D% 583 A5 VMEAN() &) B H
BEINTWDE. LI, F—F2EEATL Y
FY—FMZABT BT T%RL, CSVER,
H % W IESPSS, Stata, SASOTF—% 7 7
ANz GARL T ENFETH S (Excel B
FUIBAET R — P EIN TR0V, Excel T
CSVHERICEBLL THLHEDITLI V), &5
2, 77 A VERAAGEIC, BHEOT 74
WERREEHIA YR=1MTHIEHEE Lo
TWa,

2.2 jamovi CO 5l

WIZ, jamoviZ o 72 AR E D X ) IS
fTbNDOMPICOWTIREHRT 5. 2T,
FEBRIZEM TR E L TRT E N 0i5e 0 4+ —
Ty TF= 2T B AT T—5 %R
U2 0BET#E & L Cid, Open Stats
Lab (https://sites.trinity.edu/osl) & 9
TaYv s MAEHY, KFTIE, ZoFA b

THEHENTWE Ty FH9620% %
O, bRt E oSN, 28O FIgEO I,
BRI OFEBIZ RS L L DI, Bt —TF
¥ T7= 5 O THRF T DT 277§

ARRETENEY AL REO2HEDOT
O EEI121%, Open Stats Lab ® t-Test
Activities (https://sites.trinity.edu/osl/
data-sets-and-activities/t-test-activities)
TETHEH & LTHIF 51T 5 Schroeder
and Epley (2015) &5 —% # i3 %, [
R—=TUM5LSPSS, F/213CSVOTF—% v
FeFwua—FL, jamoviTitAIAA T
A Lo LT T, SPSSH %M L T
T 5o

jamovi TTF — % & @t AT 21, EEjE
WERZHLIRBORY V27 ) v oL,
OpenZ#ERT L, F74+ NV FDT V¥
FF2AY MIHoTWBEDT, ThUSND
TANTIZT 7 ANDEDLEEE Lo
Browse X% Y% 27V v 7 LTHEDT + )V
FIBEILT, 774 VERL,

T—%%B< &, Figure 2 (f£) o X HiZ
% %o FIHINSER, AT N AE & O BLANE
RS & RN 20 0B 2 7 — & DT
REBoTwd, TOF—FICIZELOER

& thought 5 intell &

1 T T 7
2 | Audio Condit... [ 3 6
3 | Audio Condit... T 8 &
4 | Transcri 4 3 6
2 3 1

] 3 3 3
7 4 H
B | Transcri 2 3 3
9 | Audio Condit... [ ] o
10 | Transcript Co... 4 ] 4
11 | Transcript Co.. & ¥ 7
12 | Audio Condit... 10 10 10
s =

13 | Audio Condit... [

Descriptives @

|

4 meanhire - Variables
4" meanintellect

& meanimpression
47 centhire

o centintellect

4" centimpression
Intellzct_Rating

4 impression_Rating

Split by
B
&b Hire_Rating

Frequency tables &b

> | Statistics

Figure 2 Spreadsheet view with opened data (left) and descriptive statistics menu (right)
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RHDHA, T Tix, OSLTOFHE B
Vv, Schroeder and Epley (2015, Study 4)
THREEN TS, EBROMED NFIHYE
(WFEt ) 2e%5s (¥—7v b)) OH
EPR’?: B CTHWAEEGE, HUHNEE X
THATGEET, =7y PO L X
)b@éﬂﬂﬁ (Intellect_Rating) \ZZEMNR O
BH & IO TR I ARGRE 217 9 o
B, T2 ToOHMIEjamovill X BT —%
GMOEEZBBT LI LETHLOT, Z0
MEDOHEIZOWTOFEMAZwRT A2 L 1XL
R\,
2T, FFIEHA RS E - C,
HI L OV 0 FF-Hill O 5L b i 7 = & JEBR S
(CONDITION) WJizk®, o ETHE%E
TEE L CThA & 9, FLilbfiiT=1%, Analyses
% 712 & A Exploration 2 = 2 — 7 6
Descriptives # #IR L Tl T 5, A =2—
IG5 & Figure 2 () DX HI2% 5,
EMOKRERKRY 7 AP —ERFREN
bDT, LELREH% Variables K v 7 ZAD

Descriptives

55 57 7

Fz ALs, 21 Tld, Intellect Rating %
Ky 7 ZAOHIZANTHL D HEIWIZER
MEtEAETE SN, HUORKREY 1 v P
FRENDLIIZTTHS (Figure 3),

77 4V hORETIE, YT NHFA X,
KRIMEO, B LT, ol /M,
KM EREND, GHHE Lottt
BEAMBIZD H A1, FatE (Statistics)
T T TaveEBWTHENT LAHRAEEIC
Frv 7N Tb, BREIRESSH YT
%4 X (Sample Size), /S—t ¥ ¥ f V1l
(Percentile Values), #fi ¥ (Dispersion),
o .0 {8 7] (Central Tendency), 4 A
(Distribution), 1FE # ¥ (Normality) o
HTT) =P Twb, 22Tk, 7
7 4V b OFEHRICI A T, HH#EEZE (Std
deviation), “F¥OFFEHEFE (S, E. Mean),
RIETIT ) 2MED T OME DR & % 5
SR DIEREDORERD 2, Y r¥a - v g
)V %7 (Shapiro-Wilk) ME DK E % FR L
TH& 5 (Figure 3)o

@ Descriptives

-

meanhire -+ ntellect Rating
& meanintellect
¢ meanimpression
centhire
4 centintellect
Splitk
centimpression e
Impression_Rating 2
& Hiechating: 5
Frequency tables (& o
w | Statistics
Sample Size Central Tendency
¥ N |# Missing F Mean
Percentile Values ¥ Median
Quartiles Made
Cut points for | 4 Sum
Dispersion ‘ Distribution
o Std, deviation | Minimum Skewness
Variance + Mxamum Kurtosis
Range ' S.E Mean
k Normality

+ Shapiro-Wilk
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Figure 3 Descriptive statistics and Shapiro-Wilk’s test
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FERU AT 2 MRS A L DT TH b B
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Figure 4 Box and violin plots
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Dependent Variables
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Figure 5

Independent samples t test (top panel = options, bottom panel = results).
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Figure 10 Independent samples t test run in syntax mode
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