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Why using statistics in
linguistic research?

» Qualitative research

» Use of data to identify and describe features of language
usage

» To provide real occurrences of particular phenomena
» In quantitative analysis...
» Linguistic features are classified and counted

» (Complex) statistical models are constructed so as to
explain the observed facts
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Statistics: some basic
concepts

» Population: total universe of all possible observations.
» e.g. The weight of all adult women in Spain

» Descriptive statistics are called parameters

» Sample: subset of observations drawn from a given
population

» The weight of 100 adult women in Spain

» Descriptive statistics from a sample are called statistics

» It is important to draw a representative, random sample that
is not biased
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Central tendency: mean

» Mean: sum of scores divided by the
number of scores

» Every score is taken into account

> Sorr:je interesting properties = Most widely
use

- Mean 3

Add all the numbers then divide by the amount of numbers
93,1,8,3,6
9+3+1+8+3+6=30
30+6=5

The meanis 5
| & 4




Central tendency: median

» Median: score from the middle of the list whe
ordered from lowest to highest

» Cuts data into halves, not taking into account v
of all scores but only the scores in middle positi

» Good estimate for abnormally large or small valu

> gnly influenced by values in the middle of ordere
ata

@ Median b
Order the set of numbers, the median is the middle number
93,1,8,3,6
1,3,8,6,8,9
The median is 4.5
N J




Central tendency:
how to calculate the median

th |
med(x) = (nTH) smallest value if n isfodd

ath N
med(x) = average of the (;) and (; + 1) smallest values if n is pven

Caution: The observations must be arranged first!
(preferably in an ascending order)




Central tendency: mode

frequency distribution table

» Mode: Most frequent mark
(Note: there may be multiple

A data table that lists a set of scores and their frequency.

modes ) score tally | frequency (f)

» Quick if we have frequency 1[I 4
distribution - 2 T 9
» Possible with categorical 3 [T 6
data THENEE
5 |l 3
— 6 |l 2

Mode

The most common number e
9,3,1,8,3,6

The mode is 3
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Spread of the population:
variability measures

SRS

Variance Standard
Deviation

» Variance: sum of squared deviations from the mean

» Used to obtain the measure between the variables and
how they differ from one another

» Standard deviation: square root of variance

» It shows how the observations/values differ from the mean
or the average value from the data set




Normal distribution

Normal Curve

Standard Deviation

TN

19.1%|[19.1%

15.0%) 15.0%

0.1% 0.5%

0.5%
T%
-3 28 2 15 4 05 0 05 1

Chart prepared by the NY State Education Department
(http://www.regentsprep.org/regents/math/algtrig/ats2/normallesson.htm)

0.1%

The spread of a normal distribution is controlled by the standard deviation.
The smaller the standard deviation, the more concentrated the data.



http://www.regentsprep.org/regents/math/algtrig/ats2/normallesson.htm

Spread of the population:
standard deviation

Sentence length

(in words) Domain Mediu
12 Mathematics oral \
12 Literature written \
13 History oral \
14 Mathematics oral \
15 Mathematics written \
16 History written \
16 Literature written \
17 Literature oral
20 History written
22 Literature written




Spread of the population:
standard deviation

Medium N Mean Standard Deviation

Oral 4 14 2.16
/

Written 6 16.83 / y 3.6

Total 10 15.7 3.3

//

It shows how the observations differ from the
mean or the average value from the data set




Don’t panic about all these
formulae...

» Some good news! Fortunately, we have spreadsheets
and software packages like SPSS to obtain all these
measures automatically.
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TYPES OF SCALES

» Nominal scales
» Ordinal scales
» Interval scales

» Rational scales




TYPES OF SCALES

» NOMINAL OR CATEGORICAL SCALE

» Nominal is hardly measurement (categorical or
qualitative variables)

» Quality more than quantity: categorization of items

» Nominal level of measurement is a matter of
distinguishing by name, e.g.

» 1 =male, 2 = female

» Binary category of 0 and 1 used for computers

» Meal preference: Breakfast, Lunch, Dinner

» Religious preference: 1 = Buddhist, 2 = Muslim, 3 = Christian,
4 = Jewish, 5 = Other

» Political orientation: Republican, Democratic, Libertarian,
Green




TYPES OF SCALES

» ORDINAL SCALE
» Ordinal refers to order in measurement - used to rank data

» Ordinal scale = nominal information + direction

» Ranking an experience as a 6 on a scale of 1 to 10 tells us that it
was higher than an experience ranked as a 3, but with no
implication of twice.

» Many psychological scales or inventories are at the ordinal level of
measurement.

»  Examples:
» Low/Medium/High
Faster/Slower
Rank: 1st place, 2nd place, ... last place

Level of agreement: No, Maybe, Yes

vV v v Yy

Political orientation: Left, Center, Right




TYPES OF SCALES

» INTERVAL SCALE

» Interval scales provide information about order, and also possess
equal intervals.

» If we can state that the distance between 2 and 3 is the same as
that between 6 and 7 on a 10-point rating scale, then we have an
interval scale.

» Temperature, either measured on a Fahrenheit or Celsius scale
» Adegree represents the same underlying amount of heat, regardless of
where it occurs on the scale. Measured in Fahrenheit units, the

difference between a temperature of 36 and 32 is the same as the
difference between 84 and 80.

» Equal-interval scales of measurement can be devised for opinions
and attitudes.

» Further examples:
» Time of day on a 12-hour clock

» Other scales constructed so as to possess equal intervals



TYPES OF SCALES

» RATIONAL SCALE

» Qualities of nominal, ordinal, and interval scales + an
absolute zero (a point where none of the quality being
measured exists)

» Using a ratio scale permits comparisons such as being
twice as high, or one-half as much.

» Some examples:
» Ruler: inches or centimeters

» Years of work experience

» Income: money earned last year




TYPES OF SCALES

» FURTHER EXAMPLES

vV v v v v Vv

Satisfaction => ordinal scale

Nationality => nominal/qualitative scale
Height => rational scale

Hair color => nominal/qualitative scale
Discomfort => ordinal scale

Weight => rational scale




Measures of central tendency

» Interval data

» roughly normally distributed data (less appropriate for

skewed distributions)
=» mean (although mode and median should give the same

results)

» strongly skewed
= mode, median

» Nominal or categorical data
= mode




SPSS Statistics

» Software package used for statistical analysis

*5in titulo2 [Conjunto_de_datos3] - IBM SPSS Statistics Editor de datos
Archivo  Edicién Ver Datos Transformar Analizar  Marketing directo  Graficos  Utilidades  Wentana Ayuda

FHE M e~ BLIal A BEBLE 00

Mombre |  Tipo | Anchura |Decimales]  Etiqusta | Valores | Perdidos | Columnas| Alineacion |  Medida | Rl

1 morphosyntax Numérico g 2 Minguna MNinguna 8 = Derecha & Escala “w Entrada
translation MNumérico 8 2 Ninguna Ninguna 8 = Derecha & Escala “w Entrada
statistics Mumérico g 2 Minguna MNinguna 8 = Derecha & Escala “w Entrada
interpreting  Numérico 8 2 Ninguna MNinguna 8 = Derecha 4’ Escala “w Entrada
semantics Mumérico g 2 Minguna MNinguna 8 = Derecha & Escala “w Entrada
lII gender MNumérico 8 2 Ninguna Minguna 8 = Derecha “w Entrada

8

9




SPSS Statistics

@ courses,sav [Conjunto_de_datos3] - IBM SPSS Statistics Editor de datos

Archivo Edicidn Ver Datos Transformar Analizar Marketing directo  Graficos  Utilidades  Ventana Ayuda

SEE @M = ~

Informes

| Mombre ” Tipo || Al
1 morphosyntax Numérico 8
2 translation Numérico g
3 statistics Numérico 8
4 interpreting  Numérico 8
5 semantics Numérico 8
6 gender Numérico 8
i
8
9
10
11
12
13
14
15
16
17
18
19
20
21

E i descriptivos
Tablas
Comparar medias
Modelo lineal general
Modelos lineales generalizados
Modelos mixtos
Cormelaciones
Regresion
Loglineal
Redes neuronales
Clasificar
Reduccién de dimensiones
Escala
Pruebas no paramétricas
Predicciones
Superviv.
Respuesta multiple

ﬁ Andlisis de valores perdidos...
Imputacién miltiple
Muestras complejas

B2 simulacién...
Control de calidad

& cuvacor

¥ ¥ ¥ ¥ F Y YT YTCETETTITTT v vy vy

B 2 B

[F] Frecuencias

E Descriptivos.

B, Explorar

g Tablas de contingencia.

[ Graficos P-P
[ Graficos Q..

md QW %

as| Alineacion |  Medida |  Rol
Derecha & Escala “w Entrada
& Escala “w Entrada
Derecha & Escala “w Entrada
Derecha & Escala “w Entrada
= Derecha & Escala “w Entrada
= Derecha g Nominal “ Entrada




SPSS Statistics

Frecuencias: Estadisticos

| rValores percentiles rTendencia central
1 [[liCuartiles Media

E Puntos de corte para: 10 grupos iguales Mediana

i Percentiles: Mada

| Ariadir ETma

3 Los valores son puntos medios de grupos

| rDispersidn rDistribucidn

| Desviacidn tipica [ Minimo Asimetria
1 Varianza laximo Curtosis

| Rango E. T. media

: (contnuar]  cancelar || o |




SCALES AND VARIABLES
TYPES OF SCALES

Question:

On which type of data can we calculate a
meaningful “central tendency”?




Beware calculations with
nominal variables!

a *courses.sav [Conjunto_de_datos1] - IBM 5PS55 Statistics Editor de datos
Archivo Edicidn  Ver Datos Transformar Analizar  Marketing directe  Graficos  Utilidades  Ventana Ayuda

SHe B e~ HLAE H H5E BLHE i 0% *

|mur|i|osyﬂ...|| translation || statistics || interpreting || semantics || sex || var || var || var || var || var ||
1 7.00 8.50 2.00 1.80 1.00 1
2 5.50 10.00 1.00 6.30 1.70 0
3 4.00 6.50 50 9.20 1.20 0
4 6.60 9.10 740 30 8.10 0
5 7.00 9.50 5.80 4.60 6.50 1
[ 8.60 10.00 1.30 1.10 2.00 1
7 3.00 550 8.20 3.00 8.90 0
8 4.30 6.80 1.30 1.50 2.00 1
9 420 6.70 250 770 320 1
10 3.20 570 8.10 6.50 10.00 0
"
12 Frecuencias X
E Variables: ﬁ
14 f morphosyntax 58X
15 f translation ﬁ
16 & statistics ;
17 & interpreting ﬁ
18 f semantics ;
19
20
21
29 Mostrar tablas de frecuencias
2 (Lcoptar ) poger J{Restabiocsr)_cancatar J(_ ayues )
25
26




Beware calculations with
nominal variables!

li® *Resultado? [Documento?] - IBM SPSS Statistics Visor

Archivo  Edicién  Ver Datos Transformar Insertar Formato

SHeq 0 « » &

Analizar  Marketing directo Graficos  Utilidades  Ventana  Ayuda

FEERL XL X
LIJ_Ilado FREQUENCIES VARIABLES=seX
. Fl?l;!l:uenmas J/STRATISTICS=STDDEV VARIANCE MEAN MEDIAN
i Titulo

/ORDER=ANALYSIS.
Conjunto de datos activo

L@ Estadisticos Frecuencias
[ sex

% [Conjunto_de_datosl] F:\00 ANGELR\2020_2021\MRES\present\SPSS\courses.sa

Estadisticos

Media
Mediana
Desv. tip

Varianza

sex
Porcentaje Porcentaje
Frecuencia | Porcentaje valido acumulado
Vdlidos  male 5 50.0 50.0 500
female ) 50.0 50.0 1000
Total 10 100.0 100.0

-0




Appropriate statistics

B\ “courses.sav [Conjunto_de datos1] - IBM SPSS Statistics Editor de datos
Archivo Edicion Ver Datos Transformar Analizar  Marketing directo  Graficos  Utilidades  Ventana  Ayuda

SHEeM e~ HLEAE A EIE BLEH 190

maorphosyn. .. i statistics | interpreting i Sex var var var var var

1 7.00 8.50 2.00 1.80 1.00 1

2 550 10.00 1.00 6.30 1.70 0

5 4.00 6.50 50 9.20 1.20 0

4 6.60 9.10 7.40 30 8.10 0

5 7.00 9.50 5.80 4.60 6.50 1

6 8.60 10.00 1.30 1.10 2.00 1

T 3.00 5.50 8.20 3.00 8.90 0

8 430 6.80 1.30 1.60 2.00 1

9 420 6.70 250 7.70 320 1

10 320 570 8.10 6.50 10.00 0

11

12 13 Frecuencias X
i Variables: E
L sex & morphosyntax

15 & translation E
16 & statistics ﬁ
17 / interpreting ﬁ
I i & semantics

19
20
21
22 Mostrar tablas de frecuencias
= (L sceptar ] pegar J[Restamicer]| Canceiar [ ausa |
25
26
27




SPSS: nominal and ordinal
data

# debate.sav [Conjunto_de_datos2] - [BM SPSS Statistics Editor de datos
Archivo  Edicidn  Ver Datos Transformar  Analizar  Marketing directo  Graficos  Utilidades  Ventana  Ayuda

SEe B e BLFAT HEBY B

md QW %

Nombre Tipo Anchura |Decimales)  FEtiqueta Valores Perdidos | Columnas| Alineacin Medida Rol

1 agecat Numérico 4 0 Age category {1, Under 31... Ninguna 8 = Derecha il Ordinal “ Entrada
2 sex Numérico 4 0 Sex {0, Male}. .. Minguna 8 Derecha &> Nominal “w Entrada
3 prefl Numérico 4 0 Preference before debate {1, Addison}... Ninguna 8 Derecha &> Nominal ™ Entrada
4 pref2 MNumérico 4 0 Preference after debate {1, Addison}... Ninguna 8 Derecha &5 Nominal il\' Entrada
5 I Escala

B ol Ordinal

7 & Nominal

8

9

10

"

12

13

14

15

16

17

18

19

20

8B L& | RSB S| 8] N)5 8RR8I




SPSS: nominal and ordinal
data ...

[ConjuntoDatos3] C:‘\Program Files (xB&)\IBM\SPS55\Statistics\23\Samples\English'\debate.sav

Estadisticos
Age category
M Yalido
Perdidos

Beware calculations with
ordinal and nominal variables!

Media

Mediana

Moda

Desviacidn estandar

Varianza
Rango
Minimo
Maximo

a. Existen multiples modos. Se
muestra el valor mas

peguefio.
Age category

FParcentaje Porcentaje

Frecuencia | Porcentaje valido acumulado
Valido  Under 31 3 16,0 15,0 15,0
3-45 G 30,0 30,0 450
46-60 f 30,0 30,0 75,0
Over 60 A 250 250 100,0

Total 20 100,0 100,0




SCALES AND VARIABLES
Experimental research

m Often, we are interested in whether human behavior is
dependent on certain factors, e.g.

m Is average sentence length dependent on the dialectal regi

m Does biological sex affect lexical choice?




SCALES AND VARIABLES
Dependent and independent
variables

m Independent variable:
m Variable(s) manipulated by the experimenter
m Experimenter determines the values it will assume

m Independent variables may have a humber of different
levels

m Dependent variable:

m  Measure of behavior (not manipulated or controlled by
experimenter)




Some practice

What are the dependent and independent variables in this
research question?

» Does sex influence speech rate in adults?




Some practice

What are the dependent and independent variables in this
research question?

» Does sex influence speech rate in adults?
- dependent variable: speech rate (interval/rational
data)
- independent variable: sex (2 levels)
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Inferential statistics

» Inferential statistical analysis infers properties of a
population, for example by testing hypotheses

» It is assumed that the observed data set is sampled from a
larger population

$o
i
tyid g b

WK ®
AL RN P coer
q,m nn*mmm = 44 =ox

Individuals Variables




>

>

Hypothesis testing: 4 steps

(Cantos, 2013:44)

1. Formulate the null hypothesis H, and the alternative hypothesis H,

2. Identify the test statistics that can be used to assess the truth of the null

hypothesis H,

» Characteristics of the data, parameterized distribution, etc.

3. Compute the p-value, which is the probability that a test statistic at least as
significant as the one observed would be obtained assuming that the null hypothesis

H, were true.
» The smaller the p-value, the stronger the evidence against the null hypothesis.
4. Compare the p-value to an acceptable significance value a. If p < a:
» the observed effect is statistically significant
» the null hypothesis is ruled out

» the alternative hypothesis is valid



Hypothesis testing

= Null-hypothesis H,

m Generally phrased to negate the possiblity of a
relationship between the independent and
dependent variables.

= If the null-hypothesis is true, there is no
interaction between dependent and independent

variables.

m Alternative hypothesis contradicts null-hypothesis




State the null hypothesis in the following research
question:

» Does gender influence speech rate in adults?
- dependent variable: speech rate (interval/rational
data)
- independent variable: gender (2 levels)

- null-hypothesis: there is no difference in speech rate
for males and females




Statistical significance

» Significance tests allow us to determine whether or not a finding is...
»  The result of a genuine difference between 2 (or more) items;

p  Just due to chance

» It has been somewhat arbitrarily defined by statisticians as the probability of phenomena

occurring due to chance less than 5% (p <.05)
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Introduction to parametric versus
non-parametric statistics

» Tests of differences between groups (independent
samples). Two groups

» t-test for independent samples (83.2.1, Cantos 2013)

» Tests of differences between variables (dependent
samples)

» t-test for paired samples (83.2.2, Cantos 2013)




IBM SPSS Statistics - Tests of differences
between groups (independent samples)

13 *ttect_independentSamplesData.sav [Conjunto_de. datosZ] IBM SPSS Statistics Editor de datos
Arde{iuonVerDmsi directo  Graficos  Utilidades Ventana Ayuda

@H%lbd ﬁ&ﬂl hEYEYE 00 %
group medical_term_freq var var var var var var var var var var
1 1 22.00
2 1 16.00
3 1 21.00
4 1 18.00
5 1 14.00
6 1 19.00
T 1 20.00
8 1 17.00
9 1 24.00
10 1 15.00
1 2 15.00
12 2 12.00
13 2 14.00
14 2 16.00°
15 2 14.00
16 2 20.00
17 2 19.00
18 2 11.00
19 2 10.00°
20 2 14.00
2
2
23
24
25
26
27
28
29
30
3
32
33
34
35
36
k1
38
| I ——)




IBM SPSS Statistics - Tests of differences
between groups (independent samples

@ *ttest_independentSamplesData.sav [Conjunta_de_datos2] - IBM SPSS Statistics Editor de datos
Archivo  Edicion Ver Datos Transformar Analizar Marketing directo  Graficos  Utilidades  Ventana Ayuda

= Informes [ = (&
SHE @ = ~ . BE BoE 400 %
H Estadisticos descriptivos 3
‘ ‘ Tablas [ ‘
ooup | medical_term_fre Comparar medias P | [ Medias J =y 41"'3’ L
1 1 2 Modelo lineal general » n Prueba T para una muestra
2 ! ! I CEETS M B (EEE Fs B Prueba T para muestras independientes
B] 1 2 -
Modelos mixtos [
- Prueba T para muestras relacionadas.
4 1 1 Correlaciones 3 -
5 1 1 3 [ ANGVA de un factor.
Reagresion 3 -
€ 1 1 Loglineal »
T 1 2
Redes neuronales 3
8 1 1 i
Clasificar 3
9 1 2) 3
Reduccidn de dimensiones 3
10 1 1 E.; I N
cala
11 2 1 - "
12 3 1 Prugbas no paramétricas »
13 2 1 Predicciones 3
1 2 |  Emer D
15 2 1 Respuesta miltiple 13
16 2 o [EZ Andlisis de valores perdidos..
17 2 1] Imputacidn miltiple 13
18 2 1 Muestras complejas (3
19 2 1| B3 simulacién...
20 2 1 Control de calidad 3
21 Curva COR..

\F'rueha T para muestras independientes.




IBM SPSS Statistics - Tests of differences
between groups (independent samples)

@ Prueba T para muestras independientes

Variables para contrastar:

pod
Opcionss..|
Bootstrsp. |

Variable de agrupacidn:
i laroup(1 2) |




IBM SPSS Statistics - Tests of differences
between groups (independent samples

1@ ttest_independentSamples.spv [Documento3] - IBM SPSS Statistics Visor

Archive Edicién  Ver Datos Transformar Insertar Formato Analizar  Marketing directo  Graficos  Utilidades  Ventana  Ayuda

SEEQ VN H e HELF OO FRERS

= [E Resultado

DATASET ACTIVATE ConjuntoDatos2.

. ﬁREgISt’O DATASET CLOSE Ci itoDatosd
o[ PruesaT onjuntoDatos4.
DATASET ACTIVATE ConjuntoDatos3.
DATASET CLOSE ConjuntoDatosZ2.
B E Estadisticas de gr DATASET ACTIVATE ConjuntoDatos5S.
L& Prueba de muestr

DATASET CLOSE ConjuntoDatos3.

- (B Registro T-TEST GROUPS=group(l 2)
/MISSING=ANALYSIS
JVRARIABLES=medical term freg

/CRITERIA=CI(.05).

= Prueba T
Estadisticas de grupo
Desviacidn Media de error

aroup 5] Media estandar estandar
medical_term_freq A 10 18.6000 320416 1.01328

B 10 14.5000 3.20580 1.01379

Prueba de muestras independientes
Prueba de Levene de igualdad de
varianzas prughatparalaigualdad de medias
95% de intervalo de confianza de la
Diferencia de Diferencia de errar diferencia
F Sig. t gl Sig. (hilateral) medias estandar Inferior Superior

medical_term_freq  Se asumen varianzas iguales 060 809 2.860 18 010 4.10000 1.43333 1.08868 TA1132

Mo se asumen varianzas iguales 2.860 18.000 010 4.10000 1.43333 1.08868 711132

SAVE COUTFILE='"\\tsclient\F\00 ANGELA\2020_2021\MAES\SPSS\groups.sav'
/COMPRESSED.

SKVE QUTFILE='C:\Users\fenix\Desktop\groups.sav'
/COMPRESSED.




IBM SPSS Statistics - Tests of differences
between variables (dependent samples)

@ *ttest_pairedSamplesData.cav [Col o_de, datosﬂ IBM SPSS Statistics Editor de datos
MumEﬁunnVeIDmi directo  Graficos  Utilidades Ventana Ayuda

@H% l i~ @&ﬂl H SN BOAE 100

student 1| g 2 var var var var var var var var
1.00 30.00 23.00

3.00 20.00 14.00
. 27.00 i
5.00 17.00 13.00
6.00 24.00 17.00

8.00 27.00 24.00

Sl|w/o| o ;e |w|r) =




IBM SPSS Statistics - Tests of differences
between variables (dependent samples

#3 *ttest_pairedSamplesData.cav [Conjunto_de_datos1] - IBM SPSS Statistics Editar de datos
Archivo  Edicion Ver Datos Transformar Analizar Marketing directo  Graficos  Utilidades  Ventana  Ayuda

: Informes 3 m % % (4] Q ‘ ‘
@ H % e Estadisticos descriptivos 3 E m m“ %
Ja0: | Tablas 3 |
student H questionnaire ” Comparar medias P | [ Medias J var R L
1 1.00 30.00 Modelo lineal general 3 n ;meba T para una muestra
2 200 17.00 EeEis e e T e 2 iy [0 Prueba T para muestras independientes
3 3.00 20.00 Modelos mixos 3 -
4 400 2700 Corre\auon;s , Prueba T para muestras relacionadas
5 5.00 17.00 —— N [ ANOVA de un factor
6 6.00 24.00 g e b
! .00 18.00 Redes neuronales 3
8 8.00 27.00 Clasiicar >
1!:) Reduccién de dimensiones 3
11 Escala 3
12 Pruebas no paramétricas (3
13 i ) Predicciones 3
14 ) i Superviv. 3
15 . i Respuesta miltiple 3
16 R . [EZ Anlisis de valores perdidos
17 Imputacidn miltiple
18 Muestras complejas (3
19 B2 simulacion
20 Control de calidad »
& curva cor

EL I (= b S e A = A B Pl

|Prueha T para muestras relacionadas...




IBM SPSS Statistics - Tests of differences
between variables (dependent samples)

@ Prueba T para muestras relacicnadas

&b student Par  |Variablel  |variable2
& questionnaire1 1 ¢ lquestio. ¢ [questio_.
2

x
Variables emparejadas: =

<

(_aceptar | Pegar J[Restablecer || Cancelar || Awda |




IBM SPSS Statistics - Tests of differences
between variables (dependent samples)

@ Prueba T para muestras relacionadas: Opei.. X

Porcentaje del intervalo de confianza: |25

Yalores perdidos

® Excluir casos segun andlisis
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Questions to be addressed when
evaluating Discussion/Conclusion

1. Do the findings logically answer the research questions
or support the research hypothesis?

2. Does the nature of the study remain consistent from
beginning to end?

3. Are the findings generalized to the correct population or
situations?

4. Are the conclusions consistent with the type of research
design used?

5. Are the findings and conclusions related to theory or
previous research?

6. Are the limitations of the study made clear?

7. Is there consistency between the findings and the
applications?
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