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Objectives

= Design meaningful and measurable variables that align
with research questions and reflect theoretical
constructs

= Classify, recode, and manage variables to prepare them
for accurate and efficient analysis

= Construct clear and organized codebooks to standardize
data coding and support replicable research practices
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Objectives

= Clean datasets and apply descriptive statistics to ensure
data quality and summarize patterns and distributions

= Apply inferential statisticalmethods to test hypotheses
and draw generalizable conclusions from sample data

= Conduct correlation and regression analyses to explore
and interpret relationships between key variables.

Outline

- Variable design

|
Variable handling ]
Codebook building ]
Cleaning data ]
|
|
|

Descriptive statistics
Simple inferential statistics
74 Correlation.and regression
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1. Variable Design

e

e ———

Learning for
knowledge

rewards

Intrinsic

Extrinsic

2026-04-24

Motivation
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Intrinsic

o

Extrinsic

2026-04-24

2

Reseach questions

1. What is the impact of EFL students’

learning motivation]?

Sex

on their level of

To what extent is student's'level of

motivation

correlated with their[age level
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Male

1015

® What is your gender?

Female-

B What is your age level?

16-18 19-22

2026-04-24

&)

INTRINSIC MOTIVATION
1. I learn English to know about U S culture.

2. | learn English as | want to improve myself.

3 =2

4. :

5 =F
. p— |

6.

10
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EXTRINSIC MOTIVATION
1. I'learn English to get a good jo

A

2. | learn English to make my parents happy.

3.

=2 SIS 5 T -

11

W Discuss with your partners and experts to choose the
best items possible. Improve your items if necessary

W Finalizing a list of at least 6.items for each type of
motivation.

m Do the items in the instrument really mean what you want
to measure?

12
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W Distribute your questionnaire to the participants’

W Ask your participants to complete the questionnaire
W Collect responses from the participants

W Ensure that you can get responses from around 50
participants.

O

13

2. Variable Handling N

m Types of variables

Coding variables
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2.1 Types of variables E Q-

Categorical variables with no order or ranking

I Categorical variables with a meaningful order,

9 al | but intervals are not equal or known Edulevel, class rank
Numerical variables with equal intervals Temperature, year
between values but no true zero point period

‘Dasin | Numerical variables with equal intervals and a :

4 .I 0 .:.

m A general term for interval or ratio ,I[‘i'rfgt BEale i)

15

2.1 Types of variables e

ey
On-SPSS
Align Measure Role
= Right re Nuﬁnai * | % Input

& Scale
JHl Ordinal
|@> Nominal

16
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W Assigning values to levels of variables

foreigners | m
Erm o
(17

W Reverse coding for negativéljj( phrased items in scales

Strongly Disagree -—
=l 0o
Not talk to b |
S E B

BN 0 B
Strongly Agree —n—
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W Combining categories

Years of studying |
English

W Using clear, meaningful, and consistent variable names

W Checking for missing values and duplicates

W Documenting all changes for transparency and
reproducibility

M Keeping in mind the statistical tests associated with the
variable types.

p
| 20
(®

20
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W Classifying variables correctly to choose appropriate
analyses

W Recoding when needed to make data usable and
consistent

B Managing variables methodically to ensure analytical
accuracy.

)

21

3. Codebook Building

Concept of a codebook

n Purpose @codeboo‘k
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B A structured document that describes the variables,
values, and coding rules in*- aidataset

W Acting as a reference gmdafnr researchers and
collaborators

B Essential for transparency, replication, and data sharing.

: Codebook &'
= Questions w

= Pre-assumed = Labels '@
responses * Measurements |

» Structured file Analysis

Defined values = Descriptive J

= [nferential

Dataset
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3.2 Purpose of a codebEk e

W Clarifying what each variable measures

W Helping troubleshoots, cleaning, and analyzing data
efficiently

W Required for publication or data archiving in most
reputable journals.

W Standardizing coding across team members and time

Variable Name
:% el
Value Labels

Developed by Tin T. Dang, PhD

0 for female and 1 for male; 1 for strongly
disagree and 5 for strongly agree

Nominal, ordinal, scale

Transforming data, history, problem when
collecting data

26
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Reliability tes

[ Name | Type | Width | Decimals|  Label | Valwes | Missing | Columns | Aign M Role

1 | ClassName  String 3 0 Class Name None None 7 = Left & Nominal N Input
2 Class Numeric 3 0 ' 1:LS1) 4 i Center &> Nominal e Input
4 | Group Numeric |3 ' 5 &> Nominal N Input
4 ' Groups?2 Numeric 8 & Scale N Input
5 /D String 10 ~Value Labels j &> Nominal N Input
5 ' Name String 23 | | vame: I:' b4 : Left & Nominal N Input
7 ' ScorePre Numeric n _ Labet | J i.‘.enim f Scale _\ Input
8 ScorePost  Numeric 1 - E Center & Scale v Input
9 Gender  MNumeic 11 | = ;:z; Center g Nominal M Input
0 YOB Numeric D | o ECenter b Nominal N Input
11 | Age Numeric 8 Change | |4 -~ 54° E Center & Scale N Input
2w Numeric 1 Remave | i Center gl Ordinal N Input
13 TimeY Numeric T Ri & Nominal N Input
¥ 'Numeric 11 &l Ordinal '\ Input
O Numeric 11 | ol Ordinal e Input
6 I3 Numeric 11 o Ordinal e Input
17 4 Numeric 11 /I1-4: look for op... | &l Ordinal N Input
%15 Numeric 11 _ 16 tiy tofind a... None _ _ ofl Ordinal N Input

19 U6 Numeric 1 0 11-6: will ask the. | Norie e i in
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%

ﬁeE&Vngrrmmmeangm.mmmﬂmﬂw

SH8 0« .&

D M B S wa

| Name | Type |wi.|De..|

Label

Missing | Columns |

|| Values ||

A.ge

_Nume _8 :{} Sex
0 Age

Mume... 8

__5{1, Malel

[IBM 3PSS Statistics Processor is ready| |

|Unicode:OM|

I'l ﬁﬁ %%....

Visible: 0 of 0 Variables

var |

7
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hecki issi
4.2 Checking missing
SPSs.sav [Datasetl] - IBM Sta
File Edt View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help
: = i [&] ¢
=y = i~ o | Resots P ERSE 1Y@ 4
2 - | Descriptive Statistics *  |[= Frequencies...
| Custom | ables k 5] Desc riptives. . = =
I Sex | Ayge | Compare Means b sicS " Inlinsic6 ||
2 & Explore... 2
1 g - General Linear Mode| » B - e
2 0 26 o L) [MmEsu=EDE 4 5
__| ; 50 Generalized Lincar Modcls TURF Analysis - 5
- Mixed Models 3 )
A 0 45 Ratio_.. 3 2
1 Caorrelate 1 1
) 1 20 R : , |EE-PPiots.. 3 5
i i egression i
- O' 33' Loglincar » |EQ-QPlots.. 3'. 5
T 4 32 - 2 2 3
T 1 Meural Metworks » T i
8 1 23 - 5 5 4
| | - ; |
9 0 43| Cesswr 3 3 1
II 1 25 Dimension Reduction 5 5 5
= 0 56| Scale Rk 3 4 il
31
Checking missi
4.2 Checking missing values
= ME-SHEE N NN EECAE Wi 9 W e
Visible.
be | intrinsic1 | intrinsic2 || intrinsic3 | Intrinsic4 | intrinsic5 | Intrinsic6é | Extrinsic1 | Extrinsic2 | Extrinsic3 | Exirinsic4
30 4 .5 4 3 3 4 3 x 1
bs 723 = = £ L3 !
#3 Frequencies .
Variable(s): Percentile Values r Central Tendency
# llear E to be... |~ o Sex [Sex] 17l Quartiles i ¥ Mean
< lleam E to wi ol Age [Age] {7 Cut points for: 10 equal groups | | [C] Median
& |learn E to sp__. & |learn it becaus. e i 1 Mode
& |learn E to co__. E & llearn it bic | wa. . L Parcentie(s): D
& llearn E to do . & llearnit bic | lov. O sum
+ | learn E to re |
& | learn E to un... |
+ Display frequency tables | : B
1 Values are group midpoints
[LoK ]| Baste || Beset || Cancel || Help | 2 T e
- » — = y ™1 Std. deviation [ Minimum [Fl Skewness
By LI Variance [¥ Maximum 7] Kurtosis
[l Range M S5.E. mean
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4.2 Checking missing values
Frequencies
Statistics -
el/ ~Iwantto _
iMmprove my | lowe fareign
Sex Age [ lilke it skills languages
M Yalid a0 a0 50 a0 50
ad Missing 0 0 a ] 0 I

hean G4 34 94 4.08 4 26 376

Std. Deviation 485 12.566 1.426 1.084 1.061

Minirmum 1] 20 1 2 2

M aximum 1 60 L & 5

33
4.3 Normal distribution
L -’ N
- -
aﬁaaAH
aaaaaaaa%
Hﬂﬁﬂﬂﬁﬂﬂﬁ‘
,»*HMFJO LY. ) HHFJOH ",
P L L L L L b

I (L L Yool Ll
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0.13% 2.14% 13.59%

13.59% N2.14% 0.13%

34.13% | 34.13%

—3sd —2sd —1sd 0sd +1sd +2sd +3sd

®

35

0.13% 2.14% 2.14% 0.13%

—3sd —2sd —1sd Osd +1sd +2sd +3sd

p
| 36
®

36

Developed by Tin T. Dang, PhD ' Page 18



Quantitative Data Analysis with SPSS

2026-04-24

4.3 Normal distribution

e *Outputl [Documentl] - IBM SPSS Statistics Viewel

Eile Edit View Data Transform Insert Format Analyze Direct Marketing Graphs |Utilites Add-ons  Windoy
22— g =, [ s P [ Reports 3 .
;‘-;*Htaﬂgfﬁ_lﬁ*ﬂué i - =X
= - » Descriptive Statistics " | El Erequencies... =
e | Custom Tables P S S
5% Dne?acri plives Total 50 b E ek et
) Title Compare Means %-Explore...
General Linear Model ¥
Actve Uataset DATASET CLOSE DataSct) . : fH Crosstabs...
....... (B Descriptive Statist FREQUENCIES VARTABLES Generalized Linear Models 4 TURF Analysis
...... {8 Log /STATISTICS—STDDEV Mixed Models 4
&--{& Frequencies J ORDEL—ANALYSIS . [ Ratin
Correlate r
1 [ P-F Plots...
Statistics Freguencies Hegriexion :
Frequency Table 9 Luylinesr [ B Q-Q Plots ..
&) Titl
S'@f MNeural Networks 3
Classify 1
L8 | leamitbeca g ) ) bign
@ | learn it bic |,I Sex Dimension Reduction 4 bes
L& learmitbic |l N T - Scale b p
e
37
| distributi
4.3 Normal distribution
e | Width | Decimals | Label |  Values | Missing | Columns | A
- 8 0 Sex Mone None 8 = Rig
E: a8 0 Age \ Mo =.Ri0
r | ®3 Explore \

Dependent I ist: \

&> Sex |Sex| = -
ol | agetagen
- & | want to impr.
K & Ilove torergn |...

» & llearn C to be... Yl
E & llearn E to wi...
|| |4 llearn Eto sp...
E & llearn C to co... [& -y

& ke tt |Intrinsic1] |

Factor List

Label Cases by:

r Lisplay
@ Both O Statistics @ Plots

| OK | Paste || Reset || Cancel || Help |

r Boxplots - Nescriptive
®iEactor levels together!| | ¥ Stem-and-leaf
Dependents together 71 Histogram
© None

& Normality plots with tests

r Spread vs Level with Levene Test

38
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Normal Q-Q Flot of | like It

| @
N
| | O;

T T T
d"bsmed Value @
39 S
Olﬁ,gg'yed Value
L —

40
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Reports
L Descriptive Statistics
| Custom Tables g
[ Sex | Compare i ans _Infrinsic4 _Intrinsic5 | Infrinsic6 | Extrinsict | Exirinsic2 | Extri

£t 1 General Linear Madel | | 3 3 4 3 3
; {: Generalized Linear Models 2 g : i i

. Mixed Models % |
4 0 e E 2 3; 2 2 1
a 1 ¥ 4 3| 5 5 8
< D . 4 2 3 4 5 4
7 1 RELET ' 2 2 3 1 1
8 1 Hleuret Hetwors 5 5 4 5 4
- a crechy _ ¢ 3 3 4 3 2
10 1 Dimension Reduction 4 5 F ,?' 4 5
7 o Scale . | Reliability Analysis. - 2 3
12 1 Nonparametric Tests Multidimensional Unfolding (PREFSCAL) 1 2
13 0 SRS Multidimensional Scaling (PROXSGAL) 2 4
14 1 bl " Multidimensional Scaling (ALSCAL). 4 2
15 1 Multiple Response ] | &3 2 4|
16 i ] Missing Value Analysis... 3 1| b 3 5
1r 1 Multiple Imputation [ 3 3| 4 3 3

41

5ic5 | Intrinsic6é | Extrinsic1 | Extrinsic2 | Extr
& Sex [Sex] : 2 = 2 : —||

ol Age [Age] - = e S|
& | learn E to communicat. ..
# |learn E to do business. .
& | learn E lo read E book_. @
4 | learn E to understand
& |learn E to travel aroun...
& | learn E to find a good j._.

rinter-ltem
ftem I Cormrelations:
] Covariances

r Summaries rANOVA Table
Means @ None
"1 Vanances O F test
7] Covariances © Friedman chi-sguare

Correlations

© Cochran chi-square

7] Hotelling's T-square 7] Tukey's test of additivity

1 1 3
1 &0 2 2 2 | Intraclass correlation coefficient
1 35 1 2| 2| | Model: |Two-VWay Mixed o | Type: |C.‘on5istenc1,r s |
& - =
1 30_ 4 5 4: | Confidence interval. (95 L Test value: 0
0 26 L5} 5 3 | i m— e
| — (orimme)  Goncet |(_top J ]
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Reliabhility Statistics
» Gronbach's /
Alpha M oof ltems | |
.B16 &
item-Total Statistics
E Scale Coarrected Gronbach's
Scale Mean if Variance if Item—'l'o!al \Q}I{I if kem
Itz Delsted Itern Deletad Carrelation aleted
I like it 17.74 23543 298 ) 883
I want to improve my skills 17.56 22.211 &1a 7E1
| love fareign languages 18.06 21.835 EE9 T2
'3';':;';; EREATIR R ROHt R 16.68 21.732 522 799
I'want to widen my knowledage 18.86 17.715 784 A3
I'want to spealk E fluently 18.20 21.184 BT73 L] —
I\\ia/j

43
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6.1 Independent-samples T-test |

B Comparing means of a variable from 2 different groups.

M In this case, the males’ mean of intrinsic motivation level
is compared to the females’mean of intrinsic motivation
level.

W Refer to research question 1.

—
| 45

45

6.1 Independent-samples T-test |

——

L2 *SPSS.sav [DataSetl] - IBM SPSS Statistics Data Editon
File Edit View Data Transform Analyze Direct Marketing Graphs  Utilities Addons Window Help

[l . Reports » =
SHe 0 = - = =2 0% 8
= Descriptive Statistics b
| Custom Tables b ” ;
| Sex || Age I Compare Means " | Means... Extr
1 1 30 . I
Lopercil v Mol PR One-Sarmple T Tesl
7 0 76 .
(Generalized Linear Models L4 i3] Independent-Samples T Test
9 ’ 4 Mixed Models L
4 0 45 - Summary Independent-Samples T Test
Correlate: » !
5 1 56 ] Paired Samples T Test..
Reqgression Lg
6 0 33 Lo , [ one-Way ANOVA
aglinear
7 1 3o[ = ) ;. 3
T [
P 1 23 Neura-l MNetworks 5 5 2
9 0 43| =9 ? 3 3 4
10 1 25 Dimension Reduction r 5 5 5
[ 1 1 | 0 56 Scale L 3 4 4
1_2 | 1 29 Monparamelic Tesls L 2 1 1
—— =5 Ll —1- I R | R |
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6.1 Independent-samples T-test |

L) Independent-Samples T Test : | 2L |

Test Variable(s):
ol Age [Age] = £ Intrinsic
& |like it [Intrinsi___
& |'want to impr__
& | love foreign |...

ﬁ I want to DE'-‘CD... @ USE Specrﬁe{’ valUES .
& | want to wide___
rouping Yarnable:

[V 0% R =

e

Group 1: |0
& | want to spea._. i |

£ |learn E to co... | |$ex[? ?)

& llearn E to do ... ﬁ
& llearnEtore . [& [_eﬁne GFO'UP‘S---]

-t [Reset |[cancel|[ Hel| [Sentinue]| cancel || Help |

Group 2: |1

Cut point:

47

6.1 Independent-samples T-test |

T-Test
Group Statistics
Std. Error
Say N Mean Std. Devlatlon Mean

Intrinsir 1] 18 38056 s8R0 1050

1 32 3.5417 1.07597 18021

Independent Samples Test

Levens's Tastfor Equality of
“anances t-test for Fquality of Means
94% Confidence Intarval of the
Mean Std. Error bl
F Hig t df Sig. (-tailed) Differance Diffarence Lower Upper
Intrinsic  Equal varisnces assumed 15.067 .0oo ) .0B8 43 26389 26768 -.27434 80212
Fqual vanances not assumed 1.200 45918 236 ' 26389 21997 =178 70669
—

Conclusion: No statistically significant difference between these two means. In other
words, male students’ level of intrinsic motivation is not different from that of their
female counterparts.

48
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6.1 Independent-samples T-test |

Reporting

Purpose] [Name of statistical test]

Test result] [Result intepretation]

Conclusion if necessary]

49

49

6.2 One-way ANOVA W

B Comparing means of a variable from more than 2
different groups.

M In this case, the one group mean of intrinsic motivation
level is compared to other groups’ means of intrinsic
motivation level.

W Refer to research question 2.

50
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6.2 One-way ANOVA e
[ ]
@ *Untitledl [DataSet0] - IBM SPSS Statistics Data Editor ] 'vfl:l“l@ ﬁ
File Edit View Qata Transform  Analyze Direct Marketing Graphs Utilties Add-ons \Window  Help
Report r = Wi [&] (- ARG
=& k=~ Sl B 9% _b‘
Descriptive Statistics L -
:1 . Ex6 3 Visible: 16 of 16 Variables
| ' Custom Tables » i i — M
7 | Sex 1 ” g 1| Compare Means b | Means. . Ex1 3== —
— 2— 5 5 General Linear Model 2 One-Sample T Test. .
[ 3 2- 3 < e e e ' 4 iIndependent-Samples T Test... 5
4 2 1 Mo Modets 4 Summary Independent-Samples T Test 5
(o lat L3
5 | 2 2 ;orre @ e g ¥ Paired-Samples T Test .. 5
ression
| 6 | 2 3 _Eg;. \ One-Way ANOVA .. 5
7 2 q| lLaglinear 5 3 3 5
n g 2 2 Neura.l Networks r 2 5 5 5
9 2 3l Stassily ' 2 2 2 5
10 | 2 1 Dimension Reduction 2 3 5 3 5
1 1 2 1 Scale s 4 4 F 5
_12 o 1 Monparametric Tests b 4 4 4 5
13 > 1 Forecasting L 4 4 4 4
14 1 1] Survival » 4 4 4 B
51 |
51

6.2 One-way ANOVA

tics Data Editor

EE DataPDusay [DataSet]] - 1BM S

Eile Edit Yiew Data Jransform Analyze Graphs Utbliies Exensions

Window  Help

l_"*tf-_—-ﬁm - B.EHE R B

I & Gender dAgs & Age_Group dExp:nencd PD_:ﬂen: &Teachsr

;LlDogea jhem1‘jhem2 yllam:i fltarnd ’Ilams jl{emﬁ

Bm"i | — i i = —

1 1 4 5 3 5 4 5

2 1 4 5 4 5 a 5

= 3 L Dependent List = 4 4 4 4 4 E

4 2 7 — (cogtasts..| 5 5 5 4 5 5
—_— Agency [Agency] @

—5— etﬁmg sup porle : : : S - :

: f Sharlnq opinions .. [ + ] @ 2 : g : ; !

8 1 5 4 4 4 4 4 4

9 2 : 4 3 5 5 5 3

10 2 55 g Ras:u]r;’g choic... 5 5 5 5 5 5

1 1 YL &L TIuEg ReR o 3 3 3 3 4 4

12 2 4 L_usJLmJMLMW 5 E 5 4 5 |

13 2 41y o A ] i | £ 4 4 4 4 4 4

1 2 28 100 2 3| 2 200/ 3 3 4 5 5 4

15 1 30 200 2 3 2 200 4 4 4 4 4 4

16 1 30 2.00 1 3 2 2.00 4 3 3 3 4 4
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6.2 One-way ANOVA |

ANOVA
Agency
Sum of
" Squares df Mean Square F Sig.
Between Groups 538 2 269 1.037
Within Groups 5.451 21 260
Total 5.990 | 23 "

Conclusion: No statistically significant difference between these three means. In
other words, teachers’ level of agency is not different across three regions.

)

53

&
6.3 Chi-Square |
L?‘ QuantitativePractice.sav [DataSet1] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze Graphs Utilities Exensions Window Help
f-% ' —-_] . b~ ~ Repots » = Al ®
Descriptive Statistics * | [E Erequencies...
21 FavTeacher Bayesian Stafistics » Desciiptives...
&) Gender & FavTeach Tables » A, Explore.. f Resource f Strategie & A
1 T | BB crosstabs.. T
— 1'00 2'00 General Linear Model » TURF Analsls s
e v - Generalized Linear Models ’ -
3 1.00 2.00 atitceis . Ratio... 2.00 2.00
4 | 1.00 1.00 Comelate : P-P Plots... 3.00 4.00
5 | 1.00 2.00 _ B a.aPiots.. 5.00 5.00
6 | 100 100/ | Degression P o o 3.00 4.00
7] 1.00 100 | ‘oglinear ' 400 3.00 3.00 3.00
e | 1.00 1,00/ | Mot ' 2.00 1.00 2.00 1.00
9 | 1.00 200/ | GRsEY ; 4.00 4.00 4.00 3.00
10 1 200 1,00 Dimension Reduction ’ £ N £ nn & nn & 0N
54
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°
6.3 Chi-Square
[ ]
Data  Transform  Analyze  Graphs  Utiliies Extensions  Window  Help
pr = ~ F - — .= L H-= é‘ { E
M~ BhAE B BT 40 Z
nder & FavTeach il Prof & Use & Goals & Plan | & Monitor lJResnurca é>9halegh: & ection & LA - -
| i | I 2| 8 | nce I
1.00 1.00; B Crosstabs 4.00 5.00 414
1.00 2.0&; 400 ¥ 4.00 4 57
100 2.00| = Rawis). 1.00! 200 157
1.00 1.0 |l Proficiency Level [Prof rYy @ Gender tics < I3
i 5od] & Frequency Level ofUse [ | [ 5
: | | ¢ [11Leaming goals [Goals] | = - " I
| Chi- Coprelati
100 1.00| | # (21 making plans Pian] Column(e] / ¥ Chi-square orrelations z
1.00 1_4]&5 & 3] Monitoring progress [... — ﬂ, Favourite Pher Fav.. Mominal Ordinal 29
1.00 1.00| # [ Seexing resources [R.. [_?_J | Contingency coefficient| | [ Gamma 29
1.00 200| | & [F1Choosa stratagies (St ] Phi and Cramer's V [~ Somers' d 86
|| f [6] Evaluating performan_.. | —y ayar1 = ) i
2.00 1.00| | & (7 Seit-renection [Refiect.. . | Lambda I Kendall's tau-D | 00
200 200 |4 Leamer Autonomy[La] | L7000 7] Uncertainty coefficient | | [T Kendall's tau-g | 71
200 1.00| _ 86
| Nominal by interval Kappa }
200 1,00 @ - - 2
2.00 2.00| - Ri; 00
2.00 200 — ! [7] MeNemar 2
2.00 1.00] _ H [T Cochran’s and Mantel-Haenszel statistics 14
55

6.3 Chi-Square

hal

Chi-Square Tests

Asyrmptotic
Significance Exact Sig. (2- Exact Sig. (1-
Value df (2-sided) sided) sided)
Pearson Chi-Square 2027 1 653
Continuity Gorrection® 000 1 1.000
Likelihood Ratio 202 1 653
Fisher's Exact Test 1.000 500
Lingar-by-Linear 14z 1 661
Association
M oafWvalid Cases 20

b, Caomputed only far a 2x2 table

3. 2cells (50.0%) have expectad countlegs than 5. The minimum expected countis 4.50.

| 56 )

56
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7. Correlation and regression

7/« Correlations
=
/74 Regression

/=1 Factor Analysis

Thank you!

datati@gmail.com
VietCALL.org
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