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Quantitative research

* Quantifying all the data (covert into
numbers) > inference & interpretation

« Confirmatory (Hypothesis testing)
— RQ = Yes/No questions
— Related? Different?

* e.g., H1 = The Output-focused group will outperform
the input-focused group

* Research design + Inferential stats >>
predetermine



Quantifying data: creating matrix
Pre-test |
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Quantitying data: Discrete or

Continuous
| Participants | Group | Pre-test | Posttest | WM
1 1 24 6.3 15
2 1 4.4 59 12
3 2 3.2 4.1 10
4 1 3.6 7.8 9
5 2 2.8 4.1 17
6 2 1.9 2.8 19
7 2 3.3 3.6 6
100 1 1.8 55 14
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Data types

/ a‘ta\

“CtatistiCs IS SO much Fun!/ \
disCret continuous
W ¥ 3

W /

HUFS Junkyu Lee 5



Data conversion: Unidirectionality

e Hys O

e Discrete —X-> Continuous
 Continuous = Discrete

« Which one is more informative/useful?



Parametric vs nonparametric test

« Normal distribution

Parametric Nonparametic

Independent t-test Mann-Whitney test

Paired t test Wilcoxon Signed-Rank test
One-way ANOVA Kruskal-Wallis test
One-way repeated Friedman'’s test

measure ANOVA

Pearson correlation Spearman correlation
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L2 data & operationalization

e |2 data
— Latent data, Invisible data

« Operationalization (working definition) & Interpretability
— e.g., Measuring implicit knowledge
* retrospective verbal reports
« direct and indirect tests
 subjective measures

— >> Either discrete or continuous coding + interpretation
— (Refer to previous studies)

 (validity & reliability)



7|=E A (Decriptive statistics)

« Description of your data

— Continuous data > Mean, Standard
deviation, range

— Discrete data > Frequency
— Meaningful description?



F=E2E7 (Inferential statistics)

« ZtA (Relationship): r
Correlation/Regression

 X}O|/H| 11 (difference): d
t-test, ANOVA
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Relationship

 Correlation
» Regression

 Factor analysis



A 7t /U=
)
)

f
f

o ISLT7| B0 MT| ™A}
QF X
Q

A 7} L =717

« T 72| A= HH (two continuous
variables) 7}



. Of)) ®==: 00 A 100", ME (scale)Of] EA
St A Ol 7—|)
= | ML= A

- Ct= 4 30| Xrile] Sols=Hs #EAIG] F
o g - 7I% ).

|:|I--('5|_7|
M7
]

7t
O

>
S r=

7t
O

M

HUFS Junkyu Lee 13



Data structure (Matrix)
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Correlation coefficient (& 2tA| %)

» [OIA] O4-_rL-r7(|]

_ H5}7| Mot 2oH7 Mt

— Zdit:r=-59 p

= 0o A=Y H= (two continuous

variables)7f_l-7'.:*7¢| F LQLL?

» &A= OILIS| BRUSE BA[ 5

(correlation coefficient) = r

g2

— Pearson’s r [ H7t SAE2E 2 L]

A
T

— Sgearman rho, Kendall's tau [+ =7t 32X

HO|X| QS I



AP AH 2= must-know

« Strength (Ax) > r (M2HA )

 Ther isstatistically significant? - p-value

» Directionality (‘4eFd): = positive (+) or
negative (-)




« Strength (Z£) > r (& 2HA )
— &2 A = (= B4k 00| A 1 AFO| Q] ==&}
— (%) r=.34,r =67

0 =no relationship
1 = perfect relationship
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SHdA S

Strong relationship No relationship
ro| 10| ro| ooff &
o5H7| & XpAlZ 2ol7| & 7|
10 10
o o o ® &6 6 ¢ ¢ o o o o
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JEAT SAHLE 72|0)?

 Ther isstatistically significant?

BN r°| 0-2t0| OSHCIXOH EHMOR 5q/
2|0

.05, .04, .03 ... .01, .00%x2|O|)

>.11, .12, .56, .67 2| 0|5HX| S




JEAT SAHLE 72|0)?

« null 7HE 2 SAMCZ pifS M2 (F, nullZtd

— p2t0| 00l ZHIt2 =5, r2t0| 00| & ZE0| HLCH= A.
— BICHE pdtO] 101 7H7H2 =5, r2t0] 00| & =E0| 2
Ch= A,
—[0l] r=.90,p=.0001 r=.75p=,05
r=.45,p= .45 r=.10,p=.89



inverse relationship

positive relationship
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AooA 2 A Summary so far

vg#sar M| B/t A7 A=712
=-.02,p=.85n=100

BEef A& E7F HA 7 J=712
r=.94, p=.0001, n= 100

vg#sar =2t d71 2A7F A=717
r =-.65, p=.0001, n=100



SEHFOA .

=M (analysis)

> NI (correlate) y -

> Of 2 AFBA %
(bivariate)

vt Bivariate Correlations

gL 1L =

SHGRP  [Group]
& SUB  [Subhum]
&b A0A  [AOA]

ShHLOR  [LOR]

&) ‘fears of education ...

& o1 e 5

f Pronunciation rating ... ||

Correlation Coefficients

Wariables:

ﬁ English uze, average of .
ﬁ Korean use, average of .
W Pronunciation rating of 5|

Pearzon D Kendal's tau-h |:| SHEarman

Test of Sighificance

(5) Twodailed () Oneailed

Flag significant correlations

X

| Citionsz... |

| 0K J| Pazte H Reset H Cancel || Help |
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— Explain/predict
— Y= axX+e

2| H=EA:

> IHl

M1 Eot?7| ™=+t

=
(L

|A| A5
7F?

L

— Y can be explained/predicted b

_L01

PA L



APEE M o ©

B 282 X0

Y= aX+e [E[HAL =HH A7)

T1L H .
)c\;tPTI:&ul-

— Xt Y7F O & 2Bl = [Thed| = Haor
AZF Q=71 B

— e.g., The relationship between X and Y

ol H=4

~ XOtY7 AME [0] AL HiE
Off 7|25 OF =]

—e.g. The effectof Xon Y

— BUTQI}&A| oF= i1 [NO causal relationship]

>
o
rHu

>
o
e
-



S| HEAM must-know

e Y= aX+ error
—Y =ZFH, dependent variable (DV),
outcome variable
— X = FEH=E independent variable (1V),
predictor variable



| EBEMol =2

o 71— O
=2|H&2M [smpleregression]
aX+e
= 2|

X
O
Ct=S 3| M2 M [multiple regression]
X, +aX,+...+gX, t+e
E

= (V)72 7HQl B%
= + AT + XM + error

Notel. Y= Ch=/CHS 2|24 B 1719 A&5d HE
Note2. Ve A2 (continuous)H T (categoricalyat 2
HA D= -



A
—|

=32|H&4 (simple regression)

e Y= aX+e
. ST E—’F(IV)7f6-LrOI Z

o AAE|= A a7F B2 MZEAH A (1)

i E25




* Y= aX+e
« 219 AS ModelO|2t BE
= [é‘ﬂwl/\ln ModelO| EAM o2 = Q7|7
=, X7tYs 2989 E = UA=7
741rx1|)&|2] all 7t (a7t BAMLE Fol0lst
71?)
— [24tHM|A[3] a8 %*%“S [positive/negative]
— [Z1H|Al4] model2 & T{ME Q| O
(variable) & S E ol & —’F R=71?




O:I ? = x _” . Linear Regression X
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CHE 2| H &AM (multiple regression)

* Y= agX;+aX,+...+gX,te€
X, 5 S (v)7H ol 4 A
—C|>— / [] houss of etudy
hour smf study
Offy 2&}7| = SOtZH+ MT| + XpAIZ |.a [ MLAT scae
+ error [{}H[ b\ ){ i ressonalit

". R ;MLI}AT score
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(HET)LHES 2[4
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ASH 2H=H
Hierarchical regression

- 2] 7tX| Ivs DVE /0SSl & = /Y= =

Mol RE2 AU}

 Standard/Simulatneous multiple regression

» FOL7| = A7) + SH + A G + error
 Hierarchical/Stepwise multiple regression

e [model 1] &43}t7| = A7| + 29t + error

+ [model 2] Eol7| = 27| + FHZ + AE + error
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Differences

Univariate vs Multivariate
How many Ys?

ANOVA vs MANOVA
ANCOVA vs MANCOVA



Differences

Between-subject differences  Within-subject differences

« Independent t-test:  Paired t-test

>Y =aX + e > Y1 =Y2

« One-way ANOVA: « Within-subject repeated
>Y=aX + e measure ANOVA

>YT =Y2..=Yn

« Multi-way ANOVA:

>Y = alX1 + ... + anXn
+e



Between-subject differences
(2 groups)

Independent t-test

D [Group  [Scores
1 Experimental 9 8
2 Experimental 8 7
3 Control 4 6
4 Control 3 5
5 Experimental 7 4
3
100 Control 5 p)

1
0

M Exp M Control
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Between-subject differences

(>3 groups)

One-way ANOVA

98

101
124
134
125

SRS, BN UV R
(GRS SR

100 3 67

140
120

100 -
80 -
60 -
40 -
20 -
0 -

HUFS Junkyu Lee

mAE 1
mAg 2
mAE 3
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Within-subject differences
(2 measures)

paired t-test

D [Pretest  |Posttest [N
1 2 9 8
2 3 8 7
3 1 4 6
4 4 6 5
5 2 7 4
3
100 2 5 2

1
0

M Pre-test M Post-test
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Within-subject differences
(>3 measures)

Within-subject RMA
D |Pre-test | Post-testl | Post-test2 IRy

1 71 101 98
2 73 112 101 120
3 79 152 124 100
4 81 162 134 80 mAE 1
5 66 145 125 0 L] 7;”% 2
eeas ces s ] . 71| % 3
100 62 99 67 40 -

20 -

O _
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Multi-way ANOVA

Y = Group + Gender
+ Group x Gender + (Age + error) 3 x 2 ANCOVA

* Aretheredifferences ID____|Group | Gender |Scores |Age

between groups with different

1 1 1 3 24
language backgrounds (three > : 5 29
groups) and different gender 3 3 1 7 22
(two genders) in how 4 1 2 8 32
accurately they recognize the s 2 2 9 45
affect in someone’s voice 6 3 2 3 26
(when the participants’ age is 7 1 1 7 38
statistically controlled for)? - : :

100 3 2 5 33

« Dromey, Silveira, and Sandor
(2005)
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Y = Group + Time + Group
x Time

D [Group __|Pre-test | Post-test [PY)

u A W DN =

100

Exp
Exp
Exp
Control
Control

Control

A O U1 DO =

12
15
18
19
9

15 /

10 ——Exp
/ -=-Control
5 V.

O I |

Pre-test Post-test
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Mixed ANOVA (Btw-subject factor + Within-subject Factor)

Y = Instruction + Time

+ Instruction x Time + error

Will instruction that helps learners to
“notice” formulaic sequences
improve their perceived fluency in
L2 Englishmorethan a group taught
by the same teacher with the same
materials but without a focus on
formulaic sequences?

Boers, Eyckmans, Kappel,
Stengers, and Demecheleer
(2006):

Two-way RMA; 2 x 2 RMA;
mixed ANOVA

« Y = perceived fluency

 Instruction = 2 levels
Between-subject

Time = 2 levels =
Within-subject

* Group
Time
« Group X Time



Descriptive vs Inferential stats

Component 1: Description of your data

— Continuous data > Mean, Standard deviation, range
— Discrete data > Frequency

— Meaningful description?

Component 2: Statistically important?
— Related?
— Different?

Component 3: The meaning/interpretation of your findings
— |Is your hypothesis confirmed?
— So what? (How are your findings related to previous literature?)

All the 3 components should be included.





