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Why quantitative research
and stats?



Why quantitative research and stats?

Ich glaube nur der Statistik,
die ich selbst gefdlscht habe




Why quantitative research and stats?

* where is the truth?
* introspection ?
* observation ?
* modelling ?

* theorising ?

* evidence ?

° [..]



Why quantitative research and stats?

Die beliebtesten Antworten von Mannern




Quantitative research in general

Titanic Survival

survived

dead survive
@ Pearson
© residuals:
- 5 12.80
@ o, 4.00
g- 53 2.00
14. April 1912, 23:40 Uhr . 0.00
5 2.00
* 1.495 dead passengers . oo
* is passengers’ class a factor? . .
E p-valu-e'=

<2.22e-16



Why quantitative research
in EFL?



Quantitative research in education
The Hattie-study and effect sizes

* d =0.01 for open learning

Collective teacher efficacy
Self-reported grades

Teacher estimates of achievement
Cognitive task analysis

Response fo intervention

Piagetian programs

Jigsaw method

Conceptual change programs

Prior ability

Strategy to integrate with prior knowledge

Self-efficacy

Teacher credibility

Micro-teaching/video review of lessons
Transfer strateaies

0,99
0,94
0,93
0,92
0,90
0,88
0.86

1,33
1,29
1,29
1,29
1,28
1,20
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Quantitative research in education

The Hattie-study and effect sizes VISIBLE LEARNING
Different types of testing 0,12 O RELATING TO ACHIEVEME ..‘.:.m. s
Teacher subject matter knowledge 0,11
Diverse student body s 0,10 et v
Background music 0,10 |
Diversity courses 0,09
Charter schools 0,09
Modifying school calendars/timetables 0,09
Detracking 0,09
Gender on achievement 0,08
Perceptual-motor programs 0,08
Single-sex schools 0,08
Middle schools' interventions 0,08

Mastery goals 0,06

Whole language approach 0,06
College halls of residence 0,05

Teacher performance pay 0,05




Quantitative research in education

Effect size
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Why the stats?



Quantitative research and stats

Automatisches Speicharn s e i £ Suchen
Datei Start Einfiigen Seftenlayout Datei Start Einfiigen Seitenlayout Formeln Daten Uberpriifen Ansicht Hilfe 14 Teilen i? Kommenta
: Ausschneiden . ~ . | = " AutoSumme ~
ﬁj X Ausschneiden Calibr & Calibri Y1 A A= v 3 Textumbruch Standard - = @ @ & B O 2 %?
. (3 Kopieren ~ usfiillen ~
[@ Kopieren ~ Einfligen K U ') A = [o) 0 00 Bedingte Als Tabelle  Zellenformatvorlagen | Einflgen Léschen Format Sortieren und  Suchen und Ideen
i N Y~ = = AL Verbinden und zentrieren ~ S ~ LU 1 . T = S
g . F K U~ - < Format ibertragen - % L Formatierung ~ formatieren ~ - v - = & Laschen Filtern~  Auswahlen ~
~ < Farmat iibertragen
Zwischenablage N Schriftart N Ausrichtung ~ Zahl ~ Faormatvarlagen Zellen Bearbeiten Ideen Vertraulichkeit
Zwischenablage ] Schrif
v7 - F2 NA
B40 <~ F
H 1 J K L M N o P a R = T u v w
A B C (»] E F G 1 |impact_fluency_vocab fluency_vocab_studies skills_improved skills_improved_most_LV proficiency_decision_studies taught_CLIL confident_teaching confidence_competence EFL_easier_than_CLIL more_CLIL comfortable_teaching role_of_L2_proficiency_success_CLIL VST_5000 VST_10000 VST_SUM
2 |to some extent to some extent yes Spoken Academic Production, applied linguistics yes ves somewhat confident to some extent ves yes very comfortable plays a big role 80 70 75
1 D group R3 RS pP3 P3 3 |yes 10 some extent yes TLS 1+11 yes no does not apply to me yes not_sure no somewhat comfortable plays a big role 100 100 100
2 1 L 18 17 17 15 4 |yes yes yes Spoken Interaction partly no does not apply to me to some extent yes yes very comfortable plays a minor role 100 40 0
3 L 18 18 16 15 5 |to some extent yes yes varigus partly yes very confident yes na yes very comfortable plays a minor role 90 60 75
4 3 L 18 18 16 13 6 |to some extent 10 some extent yes the speaking classes partly no somewhat confident to some extent yes no somewhat comfortable plays a minor role 100 70 85
7 |to some extent yes yes Spoken Academic Production yes no somewhat confident yes no yes somewhat comfortable plays a minor role NA NA| NA.
5|4 L 13 15 15 14 8 |yes yes yes spoken interaction partly no does not apply to me yes no yes very comfortable plays a minor role 100 60 B0
6 5 L 18 15 14 10 9 |yes to some extent yes Written Production 1 no no somewhat confident to some extent no yes somewhat comfortable plays a minor role B0 &0 B0
T 6 L 17 17 17 11 10 |yes yes yes written production 1 no no somewhat confident yes no yes very comfortable plays a big role 100 30 65
P 7 L 11 11 NA NA 11 |no to some extent yes various partly no does not apply to me yes no yes very comfortable plays a big role 80 30 55
12 |yes to some extent yes Pronunciation and Intonation partly no does not apply to me to some extent no yes very comfortable plays a minor role 80 &0 70
9 8 L 18 16 9 NA 13 |to some extent yes 10 some extent Spoken Academic Production yes no somewhat confident yes yes no very comfortable plays a big role 100 60 80
10 9 L 18 11 7 6 14 |to some extent to some extent to some extent  Listening and speaking no no does not apply to me to some extent yes no very comfortable plays a big role 100 70 85
110 L 18 16 16 39 15 |yes yes yes Systemic Linguistics partly no somewhat confident to some extent yes yes very comfortable plays a big role 90 40 65
16 |to some extent yes yes TLS, Listening and Speaking yes no does not apply to me to some extent yes no somewhat comfortable plays a big role 100 30 90
12|11 L 17 13 14 NA 17 |yes 10 Some extent yes Listening and Speaking no no does not apply to me to some extent not_sure yes somewhat comfortable plays a minor role 90 70 80
13|12 L 15 16 9 5 18 |yes yes yes Linguisites partly no very confident yes not_sure yes very comfortable plays & minor role 100 50 75
1413 L 14 9 NA NA 19 |to some extent to some extent yes various partly no somewhat confident to some extent ves yes somewhat comfortable plays a minor role 100 49 70
15 14 L 18 17 16 11 20 |yes yes no Discourse Linguistics yes no very confident yes no yes very comfortable plays a big role 90 90 90
21 |yes yes yes various partly no somewhat confident yes yes no very comfortable plays a big role 100 50 75
16| 15 L 17 17 11 11 22 |yes to some extent yes Written Production na no somewhat confident to some extent yes no very comfortable plays a big role 20 50 65
17| 16 L 17 16 13 12 23 |no yes yes Spoken Interaction and Speaking and Listening  partly no does not apply to me to some extent not_sure no very comfortable plays a minor role 100 30 65
18|17 K 17 10 11 5 24 |to some extent yes to some extent various yes no very confident yes yes no very comfortable plays a big role 90 60 75
o = P 15 A 10 5 25 |to some extent yes to some extent  Phonetics yes yes very confident yes no no very comfortable plays a big role 100 70 85
26 |yes yes to some extent Grammar; linguistics partly no does not apply to me yes yes no somewhat comfortable plays a big role a0 50 70
20|19 K 15 13 8 4 27 |yes to s0me extent yes Language Work no yes very confident to s0me extent yes yes very comfortable plays @ big role 100 50 75
21|20 K 16 10 10 5 28 |no yes no various yes yes very confident yes yes yes very comfortable plays a big role 100 80 90
= K 13 1n 13 s 29 |yes ves yes cuL ves ves very confident yes no yes very comfortable plays a big role ) &0 75
30 |yes yes yes Language Work partly yes very confident 10 some extent no yes somewhat comfortable plays a minor role 100 %0 a5
23|22 K 12 7 3 2 31 |to some extent yes yes Textwriting partly no does not apply to me to some extent no no very comfortable plays a minor role 100 40 0
24|23 K 12 5 4 32 |yes ta some extent yes various no no somewhat confident yes yes yes somewnhat comfortsble plays a big role 90 60 75
2524 K 13 6 5 1 33 |yes yes yes Integrated Skills partly no somewhat confident to some extent yes yes very comfortable plays a big role 100 70 85
34 |yes yes to some extent  Language Work partly no does not apply to me to some extent yes no very comfortable plays a big role 90 60 75
26 | 25 K 18 9 10 8 35 |yes yes t0 some extent  various no yes somewhat confident to some extent yes yes somewhat comfortsble plays a big role 100 60 80
27|26 K 17 11 7 3 36 |yes ves yes various no ves somewhat confident to some extent ves yes somewhat comfortable plays a big role 100 20 50
28|27 K 18 12 13 6 37 |yes 10 Some extent yes Language in Use partly yes very confident 10 sOme extent no yes very comfortable plays a big role 100 60 80
29| 28 K 15 1 7 3 38 |yes yes yes Economics yes no very confident yes no no very comfortable plays a big role 100 70 85
39 |to some extent to some extent yes various partly ves somewhat confident yes ves yes somewhat comfortable plays a big role 100 50 75
30|29 K 16 9 6 2 40 |yes yes no Classroom Managament yes yes very confident yes no yes very comfortable plays a big role NA NA NA
31 30 K 17 11 5 4 41 |yes yes yes Phonetics yes no somewhat confident yes yes yes very comfortable plays a big role 100 70 85
32|31 K 16 13 1 6 42 |yes yes no various yes yes very confident yes yes yes very comfortable plays a big role 90 60 75
43 |yes yes no Phonetics yes yes very confident yes not_sure yes very comfortable plays a big role 90 60 75
33|32 K 12 7 4 3 44 |to some extent yes 10 SOme extent  various yes no very confident yes no no very comfortable does not play a role atall 100 100 100
3433 K 16 12 9 6 45
35|34 K 15 9 11 10 a8




guantitative research and stats

* descriptive statistics
structure of the data

sample values, means, dispersion, proportions, ranks, frequencies, tables, visualisations, ....

* inferential statistics
trends in the data
differences and commonalities
changes over time

relationships and dependencies — how does x change y when z is present
predictions



example 1

A one-way repeated measure analysis of variance, comparing the overall
group effects across CLIL and control group interacting with time, produced a
significant difference for groups (F(1, 174) = 4.29, p = .04, r]p2 =.02). Time as a
factor, in contrast, is insignificant (F(1, 174) = 0.07, p = .79, n.>=.0004), as is
its interaction with group (F(1, 174) =0.02, p =.89,n *= .0051). Coming back
to hypothesis 2, these results suggest that even within the k1 vocabulary
band, the expected vocabulary development does not seem to be co-
determined by CLIL exposure.

There is, however, one clearly significant CLIL-based frequency effect. When
the k1 test scores were centred (M =0, SD = 1), a regression model (F(3, 85)
=16.91, p <.001) controlling for t1 showed a significant CLIL effect over time
(B =0.45, t(85) = 2.31, p =.024).



example 2

- i
— & — hin
—e—
I I I I I
G¢ 0¢ G'¢ 0¢ Q1

73 NZ 2)10MS3UNZIBYISUIDISQ[AS A[ONIW3

T
|

n

T
1
n=|72

n=44

B
|

n

I I I I I
g€ 0¢€ G'¢ 0¢ qT
11 NZ 2110MS3UNZIBYISUIDIS[OS A[ONIW3

Schulnoten Englisch

Schulnoten Englisch



s this just for techies?



techie stuff?

oSci

oFb - der onlineFragebogen

0% completed

Dear students,

after more than a month of distance learning and some more weeks ahead of us, we'd like to ask you for
some feedback on how your teacher training in English has been.

Please answer the guestions referring to courses taught by PHDL, PHOO and JKU staff members only.

At this point in time it is very important for us to learn more about your concerns so that we can adjust
our planning accordingly.

Thank you for your cooperation!
The English coordinators Linz

1. Please specify your gender.

() female

) male
() other

2. What semester are you in?

O 2nd O eth
() 4th () upgrade/ Erweiterungsstudium
) 6th () other

3. Please specify your second subject.

(7 1) Bewegung & Sport o) 10) Gestaltung: Technik. () 18) Mediengestaltung

() 2) Bildnerische Erziehung Textil () 19) Physik

. . 11) Griechisch .
() 3) Biologie & Umweltkunde O 11) Griechisd ) 20) Psychologie &

. 12) Informatik & Philosophie
O 4) Chemie O Informatikmanagement .
(0 21) Russisch
() 5) Deutsch o 13) .
() 6) Ernshrung & Haushalt Instrumentalmusikerziehung (O 22) Spanisch
fai 14) Italienisch 24) Spezialisierung Inklusive
() 7) Franzdésisch 019 ) o () Padagoaik/ Fokus
() 8) Geographie & Wirtschaft (7 15) Katholische Religion Behinderung
9) Geschichte & (0 16) Latein o 25) Spezialisierung Schule
O Sozialkunde/ Politische ) 17) Mathematik und Religion
Bildung () 26) Other
Next

Prof. Or. Thomas Wagner, PAdagogische Hochschule Oberdsterreich — 2020



techie stuff?
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techie stuff?

Datei History Resize Windows

R R Graphics: Device 2 (ACTIVE)

[==]=]

Tippen S5ie 'demo()' £ir einige Demo=s, 'help()' fir on-line Hilfe, oder

'help.start () ' fir eine HTML Browserschnittstelle zur Hilfe.

Tippen S5ie 'g()', um R zu wverlassen.

Vork ick © Work. iederk telltc H H H H
[Voxner gesicherter Workspace wisderhergestellt] mosaic plots for onset, nucleus, and coda over binary type of inflection

par (mfrow = c(1,3),oma=c(0,0,2,0)

1flection = xtabs (~datDaF 1
flection, xlab
= xtabs (~datDaF_1b%

mosaicplot
mosaicplot (mosaicp ot_]
mosaicplot_coda_:
mosaicplot (mosaicplot_coda_
title ("mosaic plots for onset,

nucleus,

irregular
irregular

irregular

par (mfrow = c{1,3),oma=c(0,0,2,0))
par{cex=1.5)

par (font.main
par(cex.ma
par (cex.lab=1)
mosaicplot _onset _inflection = xtabs (~datDaF_lbfonset + datDaF lbipref
mosaicplot (mosaicplot onset inflection, xlab = "nucleus" ab="

par (cex=1.5) inflection over onset inflection over nucleus inflection over coda
nset + datDaF _bpv& CC sch schC schCC
mosaicplot nucleus ®xtabs (~datDaF

par (font .mai
mosaicplot (mosaicplot flection, xla

par{cex.ma

icplot [ icplot_onset inflection, xlab leus", ylab="ty

i T i nflection i
itl i 1 r on e T 1 n Y g
par (mfrow = c{1,3),oma=c(0,0,2,0))

type of inflection
type of inflection
type of inflection

regular
regular
regular

par(cex.la
Nosa*cp'ot onset
xtab3t~datDaF 1b&coda + datBaF
n, xlab="coda",
title("mo=saic plots for onset leus, and coda over

par (cex=1.5)

par (font.mai

pax (cex.ma nucleus nucleus coda

par (cex.la

mosaicpiot cnest = Ktabs (~datDaF_lbScrsst - datDaF ibSpres 74, N=34)=199, p = 74 7°(1,N=34)=0004, p = 95 1°(4,N=34)=1362, p = 008

lection, xlab = "
xtabst datDaF 1b

us", lab="typef
eus + datDaF 1bg

mosaicplot_nucleus

mosaicplot (mosaicplot lection, xla
mosaicplot_coda_: xtab3t~datDaF 1b&coda +
mosaicplot (mosaicplot_coda_inflection, xlab="coda",

title("mosaic plots for onset, nucleus, and coda over
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techie stuff?

Running head: [SHORTENED TITLE UP TO 50 CHARACTERS] 1 [SHORTENED TITLE UP TO 50 CHARACTERS] 2
Abstract

[The abstract should be one paragraph of between 130 and 230 words. It is not indented. Section

titles, such as the word Absiract above, are not considered headings so they don’t use bold

heading format. Instead, vse the Section Title style. This style automatically starts your section

on a new page, so you don’t have to add page breaks. Note that all of the styles for this template

[Title Here, up to 12 Words, on One to Two Lines]
are available on the Home tab of the ribbon, in the Styles gallery.]

[Author Name(s), First M. Last, Omit Titles and Degrees]
Kevwords: [Click here to add keywords.]

[Tnstitutional Affiliation(s)]

Author Note

[Include any grant/funding information and a complete correspondence address.]



techie stuff?

e Useful links:
* https://researchbasics.education.uconn.edu/



https://researchbasics.education.uconn.edu/

Stats can be funny and disturbing



funny stats /\

NORMAL DISTRIBUTION

e e T
PARANORMAL DISTRIBUTION



funny stats

ACTUALLY\UNDERSTAND THE

HETEROSCEDASTICITY

esator.net



funny stats

What Little Kids Learn from Cinderella

EEC N

A princess can come
from anywhere

| should be grateful
for what | have

| should always be
myself

It is bad when your
parents die

Pretty blond girls
always get what they

want and ugly people
are bad



funny stats

Divorce rate in Maine
correlates with

Per capita consumption of margarine (US)

= Dworce rate in Maine
» Per capita consumption of marganne (US)

a _— 3
2002 200 2005 2006




disturbing stats

Over 100 Million People In U.S. Now Receiving Some
Form Of Federal Welfare

108,000,000 : : : g e TTRICE
Figures Cownt Means-Texted Welfare, Not Social Security Or Medicare

106 000000

104 000,000
| 102000 000
| X 100,000,000
; i
9% 000,000
96 000,000 l

94,000,000
2000Q1 2009Q2 MOS0QY 200904 2010Q1 2010Q2 2010QF 20100Q4 2011 QF 2011 Q2

| Fipuees inchade pnyone seabling in 2 howehold in whach ot Joast coe person recewal a peogram bencfl
| Sowrce: 'S Cenouy' Survey of Income anxd Progesn Parcipation

e D s Al 0l Dossbian Wisidos LaiN Q ilna L R N = S

Nownrbecr of Aoy beam

| Dl 0 € i O B £




disturbing stats

Percent Who Agreed With Court

64
62
60
58
56
54 -
92 -
S0

-

Democrats  Republicans Independents
Political Party




disturbing stats
IF BUSH TAX CUTS EXPIRE




disturbing stats

UNEMPLOYMENT RATE

UNDER PRESIDENT OBAMA

9'\0.: 8.9% g%

'

0, 9.2% M O 0,
0.0% 9.\1- 9% 9.1‘ : 9.'1. 9.0% B8.6%

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV

2011
SOURCE: BUREAU OF LABOR STATISTICS

2,292.50




disturbing stats

9.1% 9.1% 9.1%

9.00%




dlsturbmg stats
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2012 PRESIDENTIAL RUN

GOP CANDIDATES

,BACK PALIN |

03-/."

BACK HUCKABEE BACK ROMNEY l

;i" Wi SOURCE:OPINIONS

a7* >)’




disturbing stats

OE24 Umfrage:
Ligt Sebastian Kurz?

JA




