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INTRODUCERE

Acest ghid metodic este destinat studentilor din anul terminal al programului de studii
PSIHOLOGIE pentru a facilita activitatea lor de nvatare in cadrul disciplinei Analiza statistica
computerizati prevazuta, in conformitate cu planului de studii, pentru semestrul VI.

Unitatea de curs de specialitate are ca obiectiv major aprofundarea cunostintelor teoretice
despre utilizarea statisticii Tn domeniul psihologiei si formarea competentelor necesare pentru
utilizarea programului SPSS. Aceste competente sunt absolut necesare pentru activitatea de cercetare,
dar si pentru intelegerea corectd a rezultatelor unui studiu stiintific intr-o documentare de rutina.
Rezultatele invatarii vor fi aplicate in planificarea cercetarii experimentale, analiza descriptiva si
inferentiald a datelor 1n lucrarea de licenta.

Competentele dezvoltate in cadrul cursului:
CG 2. Analiza datelor referitoare la situatiile concrete de natura psihologica.
CP 6. Adaptarea metodelor / tehnicilor de asistenta psihologica la diverse contexte.

Rezultatele invatarii:
La finalizarea cursului, studentul va fi capabil:
F-1. Sa examineze / cerceteze obiectiv datele, informatiile, circumstantele problemei / situatiei
concrete de natura psihologica, evaluand calitatea datelor si a informatiilor acumulate pentru
rezolvarea problematicii / situatiei.
F-2. Sa aplice metode eficiente de evaluare psihologica in functie de context, analizand rezultatele
obtinute.

Continutul unitatilor de curs:

Tema 1. Concepte utilizate in prelucrarea statistica
Tipuri de variabile, indicatorii tendintei centrale, indicatorii de imprastiere, indicatori ai tipului de
distributie, tipuri de distributii, caracteristicile distributiei normale.

Tema 2. Introducerea, editarea si crearea datelor in SPSS
Copierea datelor dintr-un editor tabelar in fereastra Data View, editarea variabilelor in fereastra
Variable View. Salvarea documentului construit in SPSS. Transformarea scorurilor si crearea de
noi variabile.

Tema 3. Analiza descriptiva a datelor
Determinarea frecventelor variabilelor nominale si ordinale si reprezentarea grafica a lor. Analiza
descriptiva a variabilelor de tip scald. Testul de normalitate.

Lucrare de laborator nr. 1: Crearea unei baze de date in SPSS. Identificarea normalitatii distributiei

pentru variabilele continue. Determinarea frecventelor pentru variabilele dependente in raport cu o

variabila independenta.



Tema 4. Corelatii sau asocieri intre variabile
Selectarea testului statistic In functie de caracteristicile distributiilor analizate. Utilizarea
metodelor statistice parametrice (testul de corelatie Pearson) si neparametrice (testul de asociere
Kendall, testul de asociere Spearman, testul Chi-patrat si testul exact Fisher). Interpretarea datelor.

Lucrare de laborator nr. 2: Corelarea / asocierea datelor si interpretarea rezultatelor

Tema 5. Diferente intre 2 grupuri
Selectarea testului statistic in functie de caracteristicile distributiilor analizate. Compararea a 2
esantioane independente (testul t pentru esantioane independente si testul U Mann-Whitney) si a
2 esantioane dependente (testul t pentru esantioane dependente si testul Wilcoxon). Interpretarea
datelor.

Tema 6. Diferente intre 3 si mai multe grupuri
Compararea a 3 si mai multe esantioane independente (ANOVA unifactoriala si Kruscal-Wallis).
Interpretarea datelor.

Lucrare de laborator nr. 3: Compararea datelor a doud si mai multe esantioane si interpretarea

rezultatelor.



Partea I. STATISTICA DESCRIPTIVA

Tema 1. CONCEPTE UTILIZATE iN PRELUCRAREA STATISTICA

A. Tipuri de variabile
1. Variabilele nominale
« clasificarea diferitelor cazuri in categoriile prestabilite ale unei variabile
* Ex: gen, gtup de varsta (copii si tineri), religie, cu / fara cafea

» Statistici: frecventa fiecarei categorii, modul

2. Variabile ordinale
» categorii ordonate de la ,,inferior” la ,,superior”, in functie de gradul in care acestea poseda
trasatura masurata
*  Ex: nivel educational, nivelul intensitétii unei trasaturi (redus / mediu / ridicat)
» distantele dintre categorii nu sunt neaparat egale

* statistici: frecventa, modul, pozitia in ierarhie a fiecarui subiect = rang

3. Variabile scala de tip interval
*  Subiectii pot lua scoruri aflate la intervale egale
* Raspund la intrebarile: Care este diferenta dintre? Cu cat este mai...?
*  Ex: anul nasterii, scorul la un instrument de evaluare psiho-sociala (IE, 1Q, anxietate,
agresivitate etc.)
»  Zero stabilit arbitrar, nu absolut (ex: temperatura Celsius / Kelvin)
*  De aceea nu permite calcularea proportiilor

*  Permite calcularea mediei si variantei — teste statistice parametrice

4. Variabile scald de tip raport
«  Are punct zero natural — reflecta absenta acelei caracteristici
* Réspund la intrebarea De cate ori este mai ...?
*  EX: numar de ani de scoala, varsta in ani, timp de reactie, nivelul adrenalinei

*  Permite stabilirea proportiilor — comparatii intre elemente



i ®§ E Clasificati datele oferite de raspunsurile la Intrebarile de mai jos 1n cantitative si
\r — calitative si indicati scala de mdsurare pentru fiecare dintre ele.
Exersare: a) Care este varsta dumneavoastra?

Exercitiul 1.

b) Sunteti persoana care face de obicei cumparaturi pentru familia dvs.?

c) Cate persoane sunt in familia dv.?

d) Cum notati, pe o scala de la 1 la 10, gustul produsului, daca 1 este cel mai
putin gustos?

e) Veti cumpara acest produs daca va fi disponibil in magazine?

f) Daca raspunsul la e) este “Da”, cat de des veti cumpara produsul?

B. Concepte utilizate In descrierea unei distributii

1) Indicatorii tendintei centrale

Media (,,m” sau ,,M”) — media aritmetica a unui grup, se calculeaza prin sumarea scorurilor
individuale ale tuturor subiectilor din grup si impartirea sumei obtinute la nr de subiecti din
grup

Ex: 2,3,5,6,7 M=(2+3+5+6+7):5=23:5=4,6
Mediana (;, Me”) — este scorul central, punctul de mijloc al multimii de scoruri pe care le
imparte Tn doua parti egale
- pentru numar impar de scoruri — e nr intreg (ex: 2, 3, 5, 6, 7 Me=5)

- pentru numar par de scoruri — se afla intre valori

Ex:2,3,4/5,6,7 Me=45sau Ex:2,3/5,6 Me=4
Modul (;,,Mo?”) — scorul cu cea mai ridicata frecventa

Ex. 2, 3,5, 6, 6, 7 Mo=6 (distributie unimodala)

Ex. 2, 3,3, 5,6, 6,7 Mo=3 si Mo=6 (distributie bimodala)

Ex 2,3, 3,3,56,6,6,7,8 9,9, 9Mo=3, Mo=6 si Mo=9 si (distributie multimodala)

2) Indicatori de imprastiere

Amplitudinea variatiei (,,A”) — diferenta dintre scorul maxim si scorul minim al distributiei:
A=V max -V min

Ex:2,3,5,6,7 A=7-2=5
Abaterea medie (d) — modul in care se abat rezultatele de la medie: d ind= V- M. Suma
abaterilor medii intotdeauna este egala cu 0.

Ex:2,3,5,6,7 M=4,6;



Abaterea medie a scorurilor individuale: d1=2-4,6= - 2.6
d2=3-4,6=-1.6
d3=5-4,6=0.4
d4=6-4,6=1.4
d5=7-4,6=2.4
Abaterea medie a unei serii se calculeaza: d =) |V — M| /n. Se aduna toate abaterile fara a
tine cont de valenta si se Impart la n: 8,4/5=1,68 (abaterea medie a seriei de date).

o Dispersia / varianta (,,s*”’) — media patratica a diferentelor scorurilor individuale fata de
media aritmetici (media abaterilor medii): s2= Yd*n

Ex: s2=((-2,6)2+ (-1,6)2+ (0,4)2+ (1,4)2+ (2,4)?)/5 = (6,76+2,56+0,16+1,96+5,76) /
5=17,2/5=3,44

e Abaterea standard (,,s”) — radicina patratd din valoarea dispersiei: s=\'s2

Ex: s=V3,44 = 1,85
Abaterea standard este un indicator care ne oferd informatii privind modul de imprastiere a
termenilor unei serii cu tendintd de normalitate. Astfel, o regula empirica spune:
- 68,37% din valorile unei serii se situeaza in intervalul (M —s, M +3);
- 98,45% din valorile unei serii se situeaza in intervalul (M —2s, M + 2s);
- 99,73% din termenii unei serii se situeaza in intervalul (M — 3s, M + 39);
- 99,94% din termeni se gasesc in intervalul (M —4s, M + 4s).

o Coeficientul de variatie (,CV”) — gradul de imprastierea a scorurilor in jurul mediei, se
calculeaza impartind abaterea standard la medie si inmultind cu 100%: CV=s/M-100% (ex:
1,85/ 4,6 x 100% =40,2%)

- Valorile sub 10% — indica o populatie omogena
- Valorile intre 10%-20% — indica o populatie relativ omogena
- Valorile intre 20%-30% — indica o populatie relativ eterogena
- Valorile peste 30% — indica o populatie eterogena.

3) Indicatori ai tipului de distributie

- Boltirea (kurtosis) — arata cat de ascutitad sau aplatizata este o distributie:

»  distributie normala: boltirea=3, excesul de boltire=0
»  distributie leptocurtica (ascutitd): boltirea>3, excesul de boltire>0 (rosie)

» distributie platicurtica (aplatizatd): boltirea<3, excesul de boltire<0 (albastra)
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Caracteristicile distributiei normale:

Este unimodala

Simetrica fatd de medie

Boltirea normala

Limitele stdnga — dreapta tind cétre zero
Este valabila doar pentru variabile continue

Indicatorii tendintei centrale au aceeasi valoare: M=Me=Mo



Exercitiul 2.
— Determinati media, mediana, modul, amplitudinea variatiei, abaterea medie,

—@O©®
\rgg dispersia, abaterea standard si coeficientul de variatie a celor 2 multimi de scoruri:
Exersare: I multime: 1, 4,5,2,2,3,4 Il multime: 1,4,5,2,2,3,4,5,5
M= M=
Me= Me=
Mo= Mo=
A= A=
d= d=
§2= §2=
S= S=
Cv= Cv=

Exercitiul 3.
Reiesind din datele obtinute n exercitiul 2 pentru cele doud multimi de date si
caracteristicile unei distributii normale, determinati tipul distributiei (normala sau

eparametricd) a scorurilor acestor multimi. Argumentati-va opinia.

Surse recomandate:

1.

CLOCOTICI, V., STAN, A. Statistica aplicata in psihologie. lasi: Polirom, 2000. ISBN 973-
683-577-4
GHEORGIU, D. Statisticdi pentru psihologi. Note de curs 1. Disponibil:

https://www.studocu.com/ro/document/universitatea-titu-maiorescu/statistica-

psihologica/statistica-i-note-de-curs-1/10155971

RACU, Ig. Psihodiagnostic si statistica psihologica. Chisinau: CEP UPS, 2017. ISBN 978-
9975-46-321-8.

VASILIU, D. Momento de cercetare in psihologie. Bucuresti: Editura Didactica si
pedagogica, 2018. ISBN 978-606-31-0501-2
http://www.phys.ubbcluj.ro/~dana.maniu/BIOSTAT/CA4.pdf
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Tema 2. INTRODUCEREA, EDITAREA SI CREAREA DATELOR iN SPSS

1. Copiati datele din Excel in SPSS.
2. neditorul VARIABLE VIEW completati datele:
- Name — scrieti numele scurt al variabilei fara spatii (indica numele variabilei in editorul
DATA VIEW)
- Type — numeric
- Decimals — scrieti 0 daca aveti numere intregi sau 2 daca aveti numere cu sutimi
- Label — scrieti numele variabilei
- Values — introduceti codurile doar la variabilele nominale sau ordinale
- Align — pe centru
- Measure — tipul variabilei (nominal, ordinal, scale (scala de interval sau de raport)
3. Determinati indicatorii tendintei centrale, de imprastiere si a tipului de distributie pentru
variabilele de interval / de raport:
Analyse — Descriptive Statistics — Frequencies
Statistics:
Central Tehndency: Mean, Median, Mode
Dispersion: Std. deviation, Variance, Range, Minimum, Maximum
Distribution: Skewness, Kurtosis
4. Transformati veniturile lunare in categorii ,,sub medie” si ,,peste medie”:
Transform — Recode into Different Variables — duceti variabila necesara in fereastra.
Name: nivVLO08, Label: nivel venit lunar 08
Old an New Values — Range (inscrieti valoarea minima), through (inscrieti
valoarea mediei)
New Value — inscrieti ,,1”, tastati butonul Add
Old an New Values — Range (inscrieti valoarea mediei+1), through (inscrieti
valoarea maxima)
New Value — inscrieti ,,2”, tastati butonul Add, apoi butonul Continue de mai jos.
Pe pagina Data wiew editati Label pentru variabila nou creata.
5. Transformati (pasii din p. 4) scorurile de la variabilele ,,intergrare in colectiv”” in nivele Tn
corespundere cu urmatoarele intervale:
1-4 — nivel scazut
5-7 — nivel mediu

8-10 — nivel Tnalt

11



Denumiti noile variabile create in felul urmator: Name: NivInt08, Label: nivel integrare 08.
6. Creati variabila MEDIA INTEGRARII PE 3 ANI:

Transform — Compute Variable

Target Variable: Medint

Numeric Expression: (integr 08+ integr 09 + integr 10)/3. Tastati butonul OK

7. Transformati ,,media integrare” in nivele (nivelele din p.5, pasii din p. 4)

Exercitiul 4.

\v@)‘(@ Creati un nou document .sav, utilizdnd o noud baza de date in excel. Editati
— variabilele.
Exersare:

Exercitiul 5.
Creati noi variabile transformand variabilele continue in variabile ordinale.

Editati noile variabile.

Exercitiul 6.
Determinati pentru toate variabilele continue urmatorii indicatori: media,
mediana, modul, amplitudinea variatiei, dispersia, abaterea standard, coeficientul

de variatie, valoarea minima si maxima.

Surse recomandate:
1. Introducere in  SPSS. Partea | - Componente  SPSS. Disponibil:
https://www.youtube.com/watch?v=mtKHtsMB7s0

2. Introducere Tn SPSS. Partea Il — Intrare variabile in SPSS. Disponibil:
https://www.youtube.com/watch?v=sszSeqOKiic

3. VASILIU, D. Momento de cercetare in psihologie. Bucuresti: Editura Didactica si
pedagogica, 2018. ISBN 978-606-31-0501-2
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Tema 3. ANALIZA DESCRIPTIVA A DATELOR

1. Utilizdnd baza de date 1 (creata la tema 2), determinati frecventele in functie de gen, nivelul
venitului lunar pe ani, prezenta sanctiunilor pe ani, atitudinea fatd de management, nivelul
autonomiei percepute si nivelul integrarii In colectiv pe ani:

Analyse — Descriptive Statistics — Frequencies
2. Determinati frecventele in functie de gen a urmatoarelor variabile:
- nivelul venitului lunar pe ani,
- prezenta sanctiunilor pe ani,
- atitudinea fatd de management,
- nivelul autonomiei percepute
- nivelul integrarii in colectiv pe ani,
Analyse — Descriptive Statistics — Crosstabs — Rows (variabilele care ne intereseaza) /
Columns (variabila independenta — ex. gen)
— Cells — Percentages: Row, Column, Total
Tastati butonul Continue, apoi OK

3. Determinati frecventele in functie sanctiuni 08 a urmatoarelor variabile (pasii din p. 9):

- nivelul venitului lunar 08,
- atitudinea fatd de management,
- nivelul autonomiei percepute 08.

4. Verificati normalitatea distributiei scorurilor pentru ,,venit lunar 08” si ,,venit lunar 09” cu
ajutorul testului Kolmogorov-Smirnov:
Analyse — Descriptive Statistics — Explore
Plots — bifati Normality plots with tests

Tastati Continue, apoi OK

Tests of Normality

Kolmogorov-Smirnov@ Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
IQ .145 40 .034 .920 40 .008
EQ .087 40 .200° 977 40 .568

*, This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Testul Kolmogorov-Smirnov compara distributia empiricd cu cea teoretica (normald).
Privim Sig. Daca valoarea este mai mare de 0,05, inseamna ca distributia se apropie de cea normala,

respectiv putem utiliza teste parametrice de analiza inferentiala.
13



Daca e mai micd de 0,05 — exista diferente intre distributia empirica si cea normala.

Tn exemplul dat la variabila 1Q p=0,034, deci distributia scorurilor individuale la variabila IQ ale
celor 40 de subiecti diferd de distributia normala (curba Gauss).

Pentru variabila EQ p=0,2, distributia scorurilor la aceasta variabild nu difera semnificativ de

distributia normala.

Exercitiul 7.

@© Determinati frecventele (nr si %) scorurilor variabilelor continue.

Exercitiul 8.
Exersare: Utilizdnd optiunea Crosstabs, generati tabele cu frecvente (nr si %) prin

incrucisarea a doua variabile categoriale.

Exercitiul 9.
Utilizand testul de normalitate, determinati tipul distributiei datelor la toate

variabilele continue.

Surse recomandate:
1. Introducere in SPSS. Partea Il — Statistici descriptive: Media. Disponibil:
https://www.youtube.com/watch?v=z6f Nz6Imc

2. Introducere n SPSS. Partea Il — Statistici descriptive: Modul. Disponibil:
https://www.youtube.com/watch?v=m40dY ChK7pk

A

3. Introducere n SPSS. Partea IlIl — Statistici descriptive: Modul. Disponibil:
https://www.youtube.com/watch?v=WeuaQ4IDPTY

4. Introducere in SPSS - Partea IV - Amplitudinea, Varianta si Abaterea Standard. Disponibil:
https://www.youtube.com/watch?v=DjXTEZq59Zk

5. VASILIU, D. Momento de cercetare in psihologie. Bucuresti: Editura Didactica si
pedagogica, 2018. ISBN 978-606-31-0501-2
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Partea II. STATISTICA INFERENTIALA
Tema 4. CORELATII SAU ASOCIERI INTRE VARIABILE

Decizia cu referire la testul statistic care va fi utilizat se va lua in functie de tipul variabilelor

si a caracteristicilor distributiei, conform tabelului:

Variabila 1 Variabila 2 Testul statistic
Interval / raport Interval / raport r Pearson (pentru distributii parametrice)
Kt Kendall-tau (pentru distributii neparametrice)
Ordinala Ordinala rs Spearman
Categoriala Categoriald %2 Chi-patrat (dacad macar o variabila are 3 si mai
(nominala sau (nominala sau multe categorii)
ordinald) ordinald) Testul exact Fisher (doar daca ambele variabile sunt
dihotomice)

Aprecierea tariei corelatiei dupa valoarea coeficientului de corelatie, conform lui Davis:

0,01-0,09 Corelatie neglijabila

0,10 -0,29 Corelatie scazuta / slaba
0,30 -0,49 Corelatie moderata

0,50 - 0,69 Corelatie substantiala
0,70-1 Corelatie foarte puternica

1. Corelatie Pearson
Analyze — Correlate — Bivariate

Se bifeaza Pearson, Two-tailed, Flag significant correlations

Tastati OK
Correlations
IQ EQ
Pearson Correlation 1 -.081
1Q Sig. (2-tailed) .620
N 40 40
Pearson Correlation -.081 1
EQ Sig. (2-tailed) 620
N 40 40

Coeficientul de corelatie r=-0,081 (este o corelatie negativa), iar pragul de semnificatie p=0,62. Deci,
IQ nu coreleaza cu EQ.
Daca ar fir=0,75, p< 0,05, atunci am fi afirmat: EQ coreleaza foarte puternic cu IQ, aceasta corelatie

fiind una pozitiva / direct proportionala: r= 0,75, p< 0,05.
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2. Asociere Kendall
Analyze — Correlate — Bivariate

Se bifeaza Kendall's tau-b, Two-tailed, Flag significant correlations

Tastati OK
Correlations
IQ EQ

Correlation Coefficient 1.000 -.049
1Q Sig. (2-tailed) . .664

N 40 40

Kendall's tau_b

Correlation Coefficient -.049 1.000
EQ Sig. (2-tailed) .664

N 40 40

Datele obtinute la variabila EQ nu au relevat o asociere semnificativa intre ranguri cu cele obtinute
la variabila 1Q: Kt =-0,049, p=0,664.
in cercetiri se prezinti doar valorile coeficientilor care indici corelatie sau asociere

semnificativa din punct de vedere statistic, adica sunt la p<0,05.

3. Asociere Spearman
Analyze — Correlate — Bivariate

Se bifeaza Spearman, Two-tailed, Flag significant correlations

Tastati OK
Correlations
IQ EQ

Correlation Coefficient 1.000 -.063
IQ Sig. (2-tailed) . .698

N 40 40

Spearman'’s rho

Correlation Coefficient -.063 1.000
EQ Sig. (2-tailed) .698

N 40 40

Intre rangurile variabilei ,,1Q” si cele ale variabilei ,, EQ” exista o asociere nesemnificativa

/ nu exista o asociere semnificativa (p=0,698).

4. Testul Chi-patrat
Pentru variabile categoriale: nominale sau ordinale. Chi-patrat se utilizeazi doar atunci cind
cel putin o variabild are 3 si mai multe categorii (de ex. variabila sex are 2 categorii — fete si baieti;
variabila nivel de studii are 3 categorii: liceu, colegiu, universitate). De exemplu, vrem sa vedem daca

este vreo asociere intre gen si nivelul studiilor, cu alte cuvinte daca difera semnificativ numarul fetelor
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si baietilor din liceu, colegiu si universitate. Sau dorim sd vedem daca exista o asociere intre nivelul
de studii si nivelul 1Q.
Analyse — Descriptive Statistics — Crosstabs — Rows (o variabild), Columns (alta variabild). Daca
doriti histogramele frecventelor, bifati Display clustered bar charts

- Statistics: Chi patrat; Phi and Cramers V. Tastati Continue

- Cells: Percentages — Row, Column. Tastati butonul Continue, apoi OK

genul * studii Crosstabulation

studii Total
liceu colegiu universitate
Count 7 10 3 20
feminin % within genul 35.0% 50.0% 15.0% 100.0%
% within studii 100.0% 50.0% 23.1% 50.0%
genul
Count 0 10 10 20
masculin % within genul 0.0% 50.0% 50.0% 100.0%
% within studii 0.0% 50.0% 76.9% 50.0%
Count 7 20 13 40
Total % within genul 17.5% 50.0% 32.5% 100.0%
% within studii 100.0% 100.0% 100.0% 100.0%

Cum se citesc datele din tabel:
Pe rand: Din totalul de 20 de fete 7 (35%) au absolvit liceul, 10 (50%) — colegiul si doar 3 (15%) au
facut facultate.
Pe coloana: Din cei 7 subiecti cu liceu, toate sunt fete (100%), din cei 20 subiecti ce au absolvit
colegiu 50% sunt fete (10), 50% - baieti (10), din cei 13 subiecti cu facultate 23,1% sunt fete (3) si
76,9 (10) sunt baieti.

Chi-Square Tests

Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 10.7692 2 .005
Likelihood Ratio 13.681 2 .001
Linear-by-Linear Association 10.005 1 .002
N of Valid Cases 40

a. 2 cells (33.3%) have expected count less than 5. The minimum expected count is 3.50.

Cum se citesc datele din tabel:

Din tabelul de mai sus ne intereseaza valoarea coeficientului Chi-patrat si pragului de semnificatie.
Cercetarea facuta pe 40 de subiecti confirma o frecventa mai mare a baietilor cu facultate in
comparatie cu fetele (y?> =10, 697, df=2, p=0,005<0,05), ceea ce inseamnd ca este o asociere
semnificativa a nivelului studiilor si genului (frecventa mai mare a fetelor cu liceu spre deosebire de

[frecventa mai mare a baietilor cu facultate).
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Dat fiind faptul ca am obtinut un rezultat statistic semnificativ, este necesar un indicator suplimentar

care sa indice intensitatea legaturii — acesta e coeficientul phi Cramer din tabelul de mai jos.

Symmetric Measures
Value Approx. Sig.

. . Phi .519 .005
Nominal by Nominal
Cramer's V 519 .005
N of Valid Cases 40

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

Cum se citesc datele din tabel:
Diferentele de frecvente ale fetelor si baietilor in raport cu nivelul studiilor sunt de intensitate mare:
phi=0,519.

Valoarea lui Phi se raporteazd la urmdtorul tabel:
0,01-0,24 Efect mic
Phi/ ¢ 0,25-0,39 Efect mediu
Peste 0,40 Efect mare

5. Testul exact Fisher

Pentru variabile categoriale: nominale sau ordinale. Testul se aplica cind ambele variabile
sunt dihotomice (ex: variabila sex cu 2 categorii — fete si baieti, variabila nivel EQ cu 2 categorii —
sub medie si peste medie).
De exemplu, vrem sd vedem daca este existd o asociere semnificativa intre gen si nivelul EQ, cu alte
cuvinte, difera semnificativ numadrul fetelor si baietilor cu EQ sub medie de numadrul fetelor si
baietilor cu EQ peste medie. Testul lucreaza cu frecventele, nu cu scorurile individuale.
Analyse — Descriptive Statistics — Crosstabs — Rows (o variabild), Columns (alta variabila).

- Exact: bifati Exact. Tastati Continue

- Statistics: Chi patrat. Tastati Continue
Tastati butonul OK

genul * nivel EQ Crosstabulation

nivel EQ Total
sub medie peste medie

Count 9 11 20

feminin % within genul 45.0% 55.0% 100.0%

genul % within nivel EQ 47.4% 52.4% 50.0%
Count 10 10 20

masculin % within genul 50.0% 50.0% 100.0%

% within nivel EQ 52.6% 47.6% 50.0%

Count 19 21 40

Total % within genul 47.5% 52.5% 100.0%
% within nivel EQ 100.0% 100.0% 100.0%
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Chi-Square Tests

Value df Asymp. Sig. | Exact Sig. | Exact Sig. Point

(2-sided) (2-sided) (1-sided) | Probability
Pearson Chi-Square .1002 1 .752 1.000 .500
Continuity Correction® .000 1 1.000
Likelihood Ratio .100 1 751 1.000 .500
Fisher's Exact Test 1.000 .500
Linear-by-Linear Association .098¢ 1 .755 1.000 .500 .236
N of Valid Cases 40

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 9.50.
b. Computed only for a 2x2 table
c. The standardized statistic is -.313.

Pragul de semnificatie bidirectional este 1, pragul de semnificatie unidirectional este 0,5, ambele fiind
mai mari de 0,05 — pragul de semnificatie admis.

Cum se citesc datele din tabel:

Intre participantii de gen feminin si cei de gen masculin nu existd diferente privind nivelul EQ.

Raportul fete — baieti cu EQ sub medie nu difera de raportul fete a baieti cu EQ peste medie.

Exercitiul 10.

, ®§)7 Corelati 3 variabile continue selectdnd testul potrivit in functie de tipul de
\r — distributie a datelor.
Exersare:

Exercitiul 11.
Asociati 2 variabile categoriale selectand testul potrivit in functie de nr de

categorii al variabilelor.

Surse recomandate:

1. Analiza corelatiei dintre doua variabile. Disponibil: https://www.youtube.com/watch?v=r_w-
WYMx4Ug

2. CLOCOTICI, V., STAN, A. Statistica aplicata in psihologie. lasi: Polirom, 2000. ISBN 973-
683-577-4

3. Introducere in SPSS - Partea \% -
https://www.youtube.com/watch?v=c7oNwdKHWAS8

4. VASILIU, D. Momento de cercetare in psihologie. Bucuresti: Editura Didactica si
pedagogica, 2018. ISBN 978-606-31-0501-2

Corelatia. Disponibil:
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Tema 5. DIFERENTE iNTRE DOUA GRUPURI

Decizia cu privire la testul utilizat se va lua conform indicatiilor din tabel:

Variabila independenta Variabila dependenta Testul statistic
Interval / raport (parametrica) t pentru esantioane
_ % Distributia este una normala independente
2 2
= g :)-’_ Ordinala (neparametrica)
% 2 | Interval / raport (distributia NU este U Mann-Whitney
kS normald)
’g Interval / raport (parametrica) t pentru esantioane
A

dependente

Ordinala (neparametricd) sau
Interval / raport (distributia NU este Wilcoxon

Grupuri
dependente

Categoriala (nominala sau ordinald)

normala)
L5 Interval / raport (parametrica) ANOVA unifactoriala
= (5]
E = c 5 - . -
s S 2 S | Ordinald (neparametricd) sau Kruskal-Wallis
i £ (% :)-). Interval / raport (distributia NU este
D ° 2 | normald)
o

1. Testul t pentru esantioane independente
Testul se foloseste pentru a compara rezultatele a 2 grupuri obtinuite la variabilele
continue, distributiile carora sunt normale.

De exemplu, ne intereseaza daca exista diferente intre scorurile subiectilor obtinute la testele
de 1Q si EQ in functie de gen (2 categorii — fete si baieti) si distributiile datelor la aceste variabile
sunt normale.

Analyze — Compare Means — Independent-Simple T Test

In Test Variables se transfera variabilele dependente (in cazul nostru EQ si 1Q)

Tn Grouping Variable se transfera variabila independenti (in cazul nostru sex), apoi definim
variabila independenta tastand butonul Define Group: Group 1 si Group 2. Conteaza cum au fost
codificate categoriile in baza de date SPSS pe pagina Label View in coloana Values.

Tastati butonul Continue, apoi OK

Group Statistics

[ genul N Mean Std. Deviation | Std. Error Mean
9 feminin 20 85.7000 18.22404 4.07502
masculin 20| 116.6000 8.97013 2.00578
EQ feminin 20 46.6500 10.20462 2.28182
masculin 20 45.4500 8.70859 1.94730
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La variabila ,,IQ” media in grupul de fete este 85,7, iar media in grupul de baieti este 116,6. Se
pare ci la baieti este mai dezvoltat 1Q. In schimb la fete este mai dezvoltat EQ (media B6J68) decat
la baieti (media 45,45). La intrebarea Sunt statistic semnificative aceste diferente? ne raspund datele

din tabelul de mai jos:

Independent Samples Test

Levene's Test t-test for Equality of Means
for Equality of
Variances
F Sig! t df |Sig.(2-| Mean Std. Error | 95% Confidence Interval
tailed) | Difference | Difference of the Difference
Lower Upper
Equal variances
7.841 .008| -6.803 38 .000 | -30.90000 4.54191 -40.09462 | -21.70538
assumed
IQ
Equal variances
-6.803 | 27.696 .000 | -30.90000 4.54191 -40.20828 | -21.59172
not assumed
Equal variances
.008 931 400 38 .691 1.20000 2.99978 -4.87274 | 7.27274
assumed
EQ
Equal variances
400 37.083 .691 1.20000 2.99978 -4.87767 | 7.27767
not assumed

La fiecare variabila sunt cate 2 valori ale testului t, de ex. la IQ e -6,803, si 2 valori ale lui p,
de ex. <0,01. In cazul dat ele sunt egale, dar se intimpla ca ele sa fie diferite si atunci urmeaza de
decis pe care sa le ludm?

Pentru a decide, trebuie luat in consideratie p din coloana a [i@ig: testul Levene indica daca
variantele celor 2 distributii sunt egale sau nu, in cazul nostru daca distributia datelor in grupul de
fete este egald cu distributia datelor in grupul de baieti. Daca p<0,05 inseamna ca sunt diferente
semnificative in variantele celor 2 distributii si luam valoarea lui t din randul de jos (Equal variances
not assumed). Tn exemplul nostru, pentru 1Q se va lua valoarea lui din randul de jos (Equal variances
not assumed), iar in cazul EQ — valoarea lui t din randul de sus (Equal variances assumed).

Cum se citesc datele din tabel:

Intre media scorurilor obtinute de fete (M=85,7) si media celor obtinute de cdtre bdieti (M=116,6)
sunt diferente statistic semnificative (t=-6,803, p<0,01).

Scorurile obtinute de fete (M=85,7) la testarea 1Q sunt semnificativ mai mici (t=-6,803, p<0,01) decat
cele obtinute de catre baieti (M=116,6).

Media scorurilor obtinute la variabila ,,1Q " este semnificativ mai mare la baieti (media 116,6) decat
la fete (media 85,7): t=-6,803, p<0,01.

La variabila EQ nu sunt diferente de gen.
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2. Testul U Mann-Whitney

Testul se foloseste pentru a compara rezultatele a 2 grupuri obtinute la variabilele ordinale
sau continue, ale caror distributii sunt neparametrice (difera de distributia normala).

De exemplu, ne intereseaza daca exista diferente intre scorurile subiectilor obtinute la testele
de 1Q si EQ in dependenta de gen (2 categorii — fete si baieti), iar distributiile datelor la aceste
variabile sunt neparametrice (difera de distributia normala).

Analyze — Nonparametric Tests — Legacy Dialogs — 2 Independent Simples
In Test Variables Lists se transferi variabilele dependente (in cazul nostru IQ si EQ)
Tn Grouping Variable se transfera variabila independenti (in cazul nostru sex) — apoi definim
variabila independentd tastand butonul Define Group. Conteazd cum au fost codificate
categoriile Tn baza de date SPSS pe pagina Label View in coloana Values

Bifati U Mann-Whitney, apoi tastati butonul Continue, apoi OK

Ranks

genul N Mean Rank | Sum of Ranks

feminin 20 10.50 210.00
1Q masculin 20 30.50 610.00

Total 40

feminin 20 21.45 429.00
EQ masculin 20 19.55 391.00

Total 40

La variabila ,,]Q” in grupul de fete media rangurilor este 10,5, in grupul de baieti media rangurilor

este 30,5. De aici rezulta ca scorurile baietilor sunt mai mari decat ale fetelor.

Test Statistics?

1Q EQ
Mann-Whitney U 00| 181.000
Wilcoxon W 210.000| 391.000
z 5.434 -515
Asymp. Sig. (2-tailed) .000 .607

a. Grouping Variable: genul

Cum se citesc datele din tabel:
Scorurile la variabila ,,1Q" ale baietilor sunt semnificativ mai mari (media rangurilor 30,5) decéat
cele ale fetelor (media rangurilor 10,5): U:|, N1=20, N>=20, p<0,01. La EQ nu au fost constatate

diferente de gen semnificative din punct de vedere statistic.
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3. Testul t pentru esantioane dependente/perechi
Testul se foloseste cand au fost efectuate 2 masuritori cu aceeasi proba asupra aceluiasi
esantion Tn momente diferite (test si retest), iar distributiile scorurilor sunt normale.
Analyze — Compare Means — Paired-Simple T Test
In Paired Variables se transfera una din variabile in celula Variable 1 (de ex. EQ 1) si pe cealalta
in Variable 2 (de ex. EQ 2)
Tastati butonul OK

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
EQ1 46.0500 40 9.38343 1.48365

Pair 1
EQ2 47.9000 40 7.93499 1.25463

La variabila ,,EQ 1" media test a fost -, media retest este 47,9. De obiceli, retestarea se face dupa
o careva interventie. Vedem ca a crescut media dupa interventie, intrebarea e ,,Este oare semnificativa

din punct de vedere statistic aceasta crestere?”. Raspunsul sta in tabelul urmator:

Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error | 95% Confidence Interval tailed)
Deviation Mean of the Difference
Lower Upper
Pair 1 EQ1-EQ2 -1.85000 2.25945 35725 -2.57261| -1.12739 -5.178| 39 .000

Cum se citesc datele din tabel:
Scorurile la testarea empatiei dupa realizarea programului de interventie (m=41,9, s=7,935) difera
semnificativ (t= = 5,178, df=89, p<0,05) de cele de la testarea initiald (m=100N08, s=0N888).

df — numarul gradelor de libertate

4. Testul Wilcoxon
Testul se foloseste cand au fost efectuate 2 masuritori cu aceeasi probi asupra aceluiasi
esantion in momente diferite (test si retest) si avem: 1) variabile ordinale sau 2) variabile de
raport sau interval, iar distributiile scorurilor NU sunt parametrice.
Analyze — Nonparametric Tests — Legacy Dialogs — 2 Related Simples
In Test Pair se transfera una din variabile in celula Variable 1 (de ex. EQ1) si pe cealalti in
Variable 2 (de ex. EQ2)
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Tn Test Type bifati Wilcoxon, apoi tastati butonul OK

Ranks
N Mean Rank | Sum of Ranks
Negative Ranks 02 .00 .00
Positive Ranks 22b 11.50 253.00
EQ2-EQ1 g 18¢
Total 40
a.EQ2<EQ1
b.EQ2>EQ1
c.EQ2=EQ1

La 22 subiecti scorurile au crescut dupad interventie, la 18 — au rdmas aceleasi.

Test Statistics?

EQ2-EQ1
z -4.124°
Asymp. Sig. (2-tailed) .000

a. Wilcoxon Signed Ranks Test
b. Based on negative ranks.

Cum se citesc datele din tabel:
Interventia a avut efect (ZINNERAM24, p<0,01).
Efectul este prezent si la fete, si la baieti?

Data — Split file — bifam Organize output by groups si transferam in campul Groups Based on

variabila gen
Tastam OK
Ranks? Ranks?
N Mean Sum of N Mean Sum of
Rank Ranks Rank Ranks
Negative Ranks QP .00 .00 Negative Ranks o° .00 .00
EQ2- Positive Ranks 10¢ 5.50 55.00 EQ2- Positive Ranks 12¢ 6.50| 78.00
EQ1 Ties 10 EQ1 Ties 8¢
Total 20 Total 20
a. genul = feminin a. genul = masculin
b.EQ2<EQ1 b.EQ2<EQ1
c.EQ2>EQ1 c.EQ2>EQ1
dEQ2=EQ1 d.EQ2=EQ1
Scorul a crescut la 10 fete. Scorul a crescut la 12 baieti.
Test Statisticsa®P Test StatisticsaP
EQ2-EQ1 EQ2-EQ1
z -2.829¢ z -3.086°
Asymp. Sig. (2-tailed) .005 Asymp. Sig. (2-tailed) .002
a. genul = feminin a. genul = masculin
b. Wilcoxon Signed Ranks Test b. Wilcoxon Signed Ranks Test
c. Based on negative ranks. c. Based on negative ranks.
Interventia a avut efect semnificativ la fete Interventia a avut efect semnificativ la baieti
(ZIW=-2,829, p<0,01). (Z/W= -3,086, p<0,01).
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Exercitiul 12.
Comparati scorurile obtinute la 3 variabile continue a 2 grupe independente

selectand testul potrivit in functie de tipul de distributie a datelor.

Exersare: Exercitiul 13.

Comparati scorurile obtinute la o variabild continud a 2 grupe dependente

selectand testul potrivit in functie de tipul de distributie a datelor.

Surse recomandate:

CLOCOTICI, V., STAN, A. Statistica aplicata in psihologie. lasi: Polirom, 2000. ISBN
973-683-577-4

Compara mediile a doua grupuri in SPSS. Disponibil:
https://www.youtube.com/watch?v=evkmFrssZ74

Interpretarea Testului T pentru esantioane independente. Disponibil:
https://www.youtube.com/watch?v=6WhPpMOZDlIs

OPARIUC-DAN, C. Statistica aplicata in stiintele socio-umane. Analiza asocierilor i
diferentelor statistice. Constanta: Universitatea Ovidius, 2011

RACU, Ig. Psihodiagnostic si statistica psihologica. Chisinau: CEP UPS, 2017. ISBN 978-
9975-46-321-8.

Testul T pentru esantioane independente. Disponibil:
https://www.youtube.com/watch?v=cRt4rE_3eQk&list=PLR3mG_n9dbTVtProwbmoU54
HukOWnwUIr&index=2

Testul U Mann Whitney. Disponibil:
https://www.youtube.com/watch?v=JStVynV6Muk&list=PLR3mG_n9dbTVtPrswbmoU5
4AHUkOWnwUIr&index=4

Testul Wilcoxon. Disponibil:
https://www.youtube.com/watch?v=Magn4TesgDHA&Iist=PLR3mMG_n9dbTVtPr5SwbmoU
54HukOWnwUIr&index=5

VASILIU, D. Momento de cercetare in psihologie: un ghid prietenos pentru studenti si nu
numai... Bucuresti: Editura Didactica si pedagogicd, 2018. ISBN 978-606-31-0501-2
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Tema 6. DIFERENTE INTRE 3 SI MAI MULTE GRUPURI

1. ANOVA unifactoriala
Se utilizeaza atunci cand vrem sd comparam 3 si mai multe grupuri independente, iar
variabila comparata este la scala de interval / de raport cu o distributie normala a scorurilor.
De ex. dorim s determinam daca difera EQ la subectii cu diferit nivel al 1Q.
Analyze — Compare Means — One-Way ANOVA
Tn Dependent List se transfera variabila dependenta, iar in cAmpul Factor — se transfera variabila
categoriald cu mai mult de 2 categorii.
Se deschide caseta Post Hoc:
- in Equal Variances Assumed se bifeaza optiunea Bonferroni
- in Equal Variances Not Assumed se bifeaza optiunea Tamhane's T2. Tastati Continue
Se deschide caseta Options:
- in Statistics se bifeaza Descriptives, Homogeneity-of-variance test, Welch. Tastati
Continue, apoi OK.

Descriptives

EQ1
N Mean Std. Std. 95% Confidence Interval | Minimum | Maximum
Deviation Error for Mean
Lower Upper
Bound Bound
sub medie 6 46.33 3.327 1.358 42.84 49.82 43 52
medie 10 44.50 13.134 4.153 35.10 53.90 25 64
peste medie 14 48.36 8.608 2.301 43.39 53.33 31 64
exceptionala 10 44.20 9.004 2.847 37.76 50.64 31 57
Total 40 46.05 9.383 1.484 43.05 49.05 25 64
Test of Homogeneity of Variances
EQ1
Levene Statistic dfl df2 Sig.
2.920 3 36 .047

Testul Levene indicd daca dispersiile in interiorul grupurilor sunt sau nu omogene. Odata ce
avem p=0,047<0,05, dispersiile in cele 4 grupuri diferd. Daca p>0,05, atunci dispersiile in interiorul

grupurilor sunt omogene.

ANOVA
EQ1
Sum of Squares df Mean Square F Sig.
Between Groups 133.252 3 44.417 484 .695
Within Groups 3300.648 36 91.685
Total 3433.900 39
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Daca p>0,05, atunci variabila dependenta (in cazul nostru — EQ) nu difera semnificativ in
functie de categoriile variabilei independente (in cazul nostru — nivelele 1Q). Diferentele

semnificative sunt doar daca p<0,05.

Robust Tests of Equality of Means
EQ1

Statistic? dfl df2 Sig.
Welch AT7 3 19.096 702

a. Asymptotically F distributed.

Testul Welch confirma inegalitatea (daca p<0,05) sau egalitatea (dacd p>0,05) mediilor intre
grupuri.
Daca p>0,05, vom consulta rezultatele din dreptul testului Bonferroni din tabelul de mai jos.
Daca p<0,05, vom consulta rezultatele din dreptul testului Tamhane din tabelul de mai jos.

Multiple Comparisons
Dependent Variable: EQ 1

(1) nivel (J) nivel Mean Std. Sig. | 95% Confidence Interval
inteligenta inteligenta Difference | Error Lower Upper
(I-) Bound Bound

medie 1.833 4.945| 1.000 -11.97 15.64

sub medie peste medie -2.024 4.672| 1.000 -15.07 11.02

exceptionala 2.133 4.945| 1.000 -11.67 15.94

sub medie -1.833 4.945| 1.000 -15.64 11.97

medie peste medie -3.857 3.965| 1.000 -14.93 7.21

Bonferroni exceptionala .300 4.282| 1.000 -11.66 12.26

sub medie 2.024 4.672| 1.000 -11.02 15.07

peste medie medie 3.857 3.965| 1.000 -7.21 14.93

exceptionala 4.157 3.965| 1.000 -6.91 15.23

sub medie -2.133 4.945| 1.000 -15.94 11.67

exceptionala medie -.300 4.282| 1.000 -12.26 11.66

peste medie -4.157 3.965| 1.000 -15.23 6.91

medie 1.833 4.370 .999 -12.19 15.85

sub medie peste medie -2.024 2.671 .975 -9.91 5.87

exceptionala 2.133 3.155 .986 -7.71 11.98

sub medie -1.833 4.370 .999 -15.85 12.19

medie peste medie -3.857 4.748 .966 -18.31 10.59

Tamhane exceptionala .300 5.036| 1.000 -14.81 15.41

sub medie 2.024 2.671 975 -5.87 9.91

peste medie medie 3.857 4.748 .966 -10.59 18.31

exceptionala 4.157 3.660 .849 -6.58 14.90

sub medie -2.133 3.155 .986 -11.98 7.71

exceptionala medie -.300 5.036| 1.000 -15.41 14.81

peste medie -4.157 3.660 .849 -14.90 6.58

Daca p<0,05, exista diferente semnificative intre mediile grupurilor, daca p>0,05, nu exista
diferente semnificative intre grupuri. In cazul nostru, rezultatele la obtinute la testul de EQ nu diferd

semnificativ in dependenta de nivelul 1Q.
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5. Testul Kruskal-Wallis
Se utilizeaza atunci cand vrem sa comparam 3 si mai multe grupuri independente, iar
variabila comparata este la scala ordinala sau de interval / de raport cu o distributie ce difera
de cea normali. De ex. dorim sa determinam dacd difera 1Q la participantii cu diferit nivel al

studiilor.

Analyze — Nonparametric Tests — Legacy Dialogs — K-Independent Simples
Tn Test Variables Lists se transfera variabila dependenti (in cazul nostru 1Q)
Tn Grouping Variable se transferd variabila independenta (in cazul nostru nivelul studiilor)
Tn Define Range scriem valoarea minima si maxima ale variabilei corespunzitoare (in cazul
nostru va fi 1 si 3).

Bifam testul Kruscal-Wallis, tasam OK.

Ranks
studii N Mean Rank
liceu 7 7.86
colegiu 20 19.48
IQ universitate 13 28.88
Total 40

La variabila IQ media rangurilor subiectilor ce au studii de liceu este [/,86, a cu colegiu este 19,48 si
a celor cu universitate este de BBI@8. Constatam ca cele mai mari scoruri le au cei cu universitate, iar
cele mai mici — cei cu liceu. Sunt insa oare semnificative aceste diferente? Raspunsul il obtinem din

datele urmatorului tabel.

Test StatisticsaP

IQ
Chi-Square 15.160
df 2
Asymp. Sig. .001

a. Kruskal Wallis Test
b. Grouping Variable: studii

Diferentele semnificative constatim doar dacia p<0,05. In cazul nostru existd diferente

semnificative privind IQ subiectilor cu nivel diferit al studiilor: 2 =15,16, df=2, p<0,01.
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Exercitiul 14.

@?7 Comparati scorurile obtinute la 3 variabile continue a 3 si mai multe grupe
\r = independente selectand testul potrivit in functie de tipul de distributie a datelor
Exersare:

Surse recomandate:

1. Analiza variantei ANOVA. Disponibil: https://www.youtube.com/watch?v=3tGI9CvPJpc

2. CLOCOQTICI, V., STAN, A. Statistica aplicata in psihologie. lasi: Polirom, 2000. ISBN
973-683-577-4

3. OPARIUC-DAN, C. Statistica aplicati in stiintele socio-umane. Analiza asocierilor si
diferentelor statistice. Constanta: Universitatea Ovidius, 2011

4. RACU, lg. Psihodiagnostic si statistica psihologica. Chisindu: CEP UPS, 2017. ISBN 978-
9975-46-321-8.

5. Testul One-Way ANOVA. Disponibil: https://www.youtube.com/watch?v=-
gMZac8VAsc&list=PLR3MG_n9dbTVtProwbmoU54HukOWnwUIr&index=6

6. V16.6 - Kruskal-Wallis in SPSS. Disponibil: https://www.youtube.com/watch?v=PV-
KEFgXrlQ

7. VASILIU, D. Momento de cercetare in psihologie: un ghid prietenos pentru studenti si nu
numai... Bucuresti: Editura Didactica si pedagogica, 2018. ISBN 978-606-31-0501-2
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https://www.youtube.com/watch?v=3tGl9CvPJpc
https://www.youtube.com/watch?v=-gMZac8VAsc&list=PLR3mG_n9dbTVtPr5wbmoU54Huk0WnwUlr&index=6
https://www.youtube.com/watch?v=-gMZac8VAsc&list=PLR3mG_n9dbTVtPr5wbmoU54Huk0WnwUlr&index=6
https://www.youtube.com/watch?v=PV-kEFgXrIQ
https://www.youtube.com/watch?v=PV-kEFgXrIQ

BBEJIEHUE

MeTtoaudeckoe mocoOwe IMpeIHAa3HAUEHO IS CTYIEHTOB TPEThEro Kypca, CIEeNHaTbHOCTh
«((ICUXOJIOTUS», nmns  opraHm3anuu  y4eOHON  JEATENTbHOCTH B paMKax  Kypca
«KoMIbroTepu3UpOBaHHBIN CTATUCTHUUECKUN aHAIU3», MPEIyCMOTPEHHBIH B COOTBETCTBHH C
y4ueOHBIM 1aHOM Ha VI cemecTp 00ydeHus.

Criennanu3upoBaHHbI Y4eOHBIM KypC HampaBlieH Ha yIayOJIeHHE TEOPEeTUYCCKUX 3HAHWNA B
00J1acTH MCIIOJIB30BAHMS CTATUCTUKUA B TICHXOJIOTUM W PA3BUTHE HABBIKOB PabOTHI C MPOrpaMMOi
SPSS. OTM HaBBIKM HEOOXOOMMBI KaK [JId HCCIEHOBATENLCKON AEATENBLHOCTH, TaK W IS
MPABWJIBHOTO MOHUMAaHMs Pe3yJIbTaTOB HAYUYHBIX MCHUXOJIOTMYECKUX uccienoBaHuil. [lomydennsie
pe3ysbTaThl 00y4YeHHsI OyIyT UCIIOJIb30BAHBI B INIAHUPOBAHUHU IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUM,
B OMHCATEILHOM U MHAYKTUBHOM aHAJIN3E JAHHBIX B paMKax JUIJIOMHON paOOTHI.

Komnerennun, gopmupyemblie B X0/1e Kypca:

CG 2. AHanu3 JaHHBIX, KaCaIOUINXCs KOHKPETHBIX MCUXOIOTUYECKUX CUTYaLUH.
CP 6. AnmanTanusi METOI0B/TEXHUK TICUXOJIOTHYECKOMN ITOMOIIU K Pa3IMYHBIM KOHTEKCTaM.
Ilo oxkoHYaHMHU KYypCa, CTYAEHT CMOKeT:
F-1. OObeKTHBHO HCCIEI0BaTh/U3y4yaTh AaHHbIE, HHPOpPMAIUIO, OOCTOSITENHCTBA KOHKPETHOM
MICUXOJIOTMYECKON MpoOIeMbl/ CUTyalluu, OIIEHUBAs Ka4eCTBO COOPaHHBIX JaHHBIX M WH(OpMAIUH
JUTSL PEIIeHUs TPOOJIEMBI/CUTYaIUH.
F-2. TlpumensTs 3¢ (HeKTUBHBIE METOBI ICUXOJOTHYECKON OIICHKU B 3aBHCUMOCTH OT KOHTEKCTA,
aHAIIM3HPYS MOTYYCHHBIE PE3yIbTAThI.
Copepxanue Kypca:
Tema 1. Ilonamusn, ucnonv3yemsle 6 CMAMUCMU4EcKoll 00padomke OaHHbIX
Tunel nepeMeHHBIX, MOKa3aTeIN EHTPATHLHON TEHACHITNH, MTOKa3aTeNIl JUCTIEPCUU, TIOKA3aTeIn
THUTIA pACIPEIeTICHUs], TUTIBI pacTipeieNICHIH, XapaKTePUCTUKH HOPMAIBHOTO pacpe/leIeHHUs.
Tema 2. Beoo, pedakmuposanue u cozoanue Hogvix nepemennvix ¢ SPSS
KonupoBanue gaHHbIX U3 TaOJIUYHOTO peakTopa B OKHO «IIpocMOTp JaHHBIXY, peTaKTUPOBAHUE
nepeMeHHbIX B okHe «[IpocMoTp nepemenHbIx». CoxpaHeHUe TOKyMeHTa, co3iaHHoro B SPSS.
[Ipeobpa3zoBanue 6anoOB M CO3aHUE HOBBIX MEPEMEHHBIX.
Tema 3. OnucamenvHbvlil aHAIU3 OAGHHBIX
OnpeneneHre YacTOT HOMHHAIBHBIX M TOPSIKOBBIX TIEPEMEHHBIX H WX Tpaduyeckoe
npeacraBieHre. OnucaTeNbHBIM AHAINW3 KOJIMYECTBEHHBIX IlepeMeHHbIX. [IpoBepka Ha
HOPMaJIBHOCTh pacrpeaeeHusI.
Jlabopamopnas paooma Ne 1: Co3znanme 6a3wpl nanueix B SPSS. Omnpenenenue HOpMambHOCTH
pacmpeiesieHdss HEeMpephIBHBIX  BeMWYWH. OmpefeneHne dYacTOoT 3aBHCHMBIX ITEPEMEHHBIX

OTHOCHTEJIbHO HE3aBUCUMOW ITEPEMEHHOM.
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Tema 4. Koppenayuu unu accoyuayuu mexicoy nepemeHHvlmu
Bribop craTHCTHYECKOTO TecTa B COOTBETCTBHHM C XapaKTEPUCTUKAMHU aHAIU3UPYEMBIX
pacnpeneneHuii. HMcnonb3oBaHue napaMmerpuueckux (kpurepuil koppemsuuu Ilupcona) u
HemapaMeTpHUUecKUX CTaTUCTHYECKHX METOAOB (Kputepuil accoumanuu Kenpanna, kputepuit
acconmaruu CrimpMeHa, KpUTEpHid XU-KBaJpaT U TOYHBIA Kputepuit duimiepa). UHTepnpeTarus
pe3yJbTaTOB.

Jlabopamopuasa padoma Ne2: KoppenssllMOHHBIN aHANIW3 TaHHBIX U UHTEPIIPETAIUs PE3YIbTaTOB.

Tema 5. Paznuuusa mexncoy 08ymsa cpynnamu
Boibop craTHCTHYECKOTO TecTa B COOTBETCTBHM C XapaKTEPUCTHKAMU aHaJIH3UPYEMBIX
pactipenenenuii. CpaBHEHHE JBYX HE3aBUCHUMBIX BBIOOPOK (t-KpUTepHil Ui HE3aBHCHUMBIX
BbIOOpoK M U-kputepuit ManHa-YUTHH) M JBYX 3aBHCHUMBIX BBIOOPOK (t-KpuTepuil uist
3aBHCHMBIX BBIOOPOK U KpuTepuii Buiikokcona). UnTepnperanus pe3yiabTaToB.

Tema 6. Paznuuus medxncoy 3 u d6onee zpynnamu
CpaBHenue 3 u 6osee He3aBUCUMBIX BbIOOPOK (OnHOGAKTOPHBIN AMCIIEPCUOHHBIM aHAIU3 U
kpurepuit Kpyckana-Yomnuca). UHTepripeTanus pe3yibTaToB.

Jlabopamopuaa paboma Ne 3: CpaBHeHHE NaHHBIX IBYX WM Oojee TpyHH U HHTEpIpeTanus

PE3YJIbTAaTOB.
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Yacrte |. OIUCATEJIBHASA CTATUCTUKA

Tema 1. HIOHATHSA, UCIIOJb3YEMBIE B CTATUCTHYECKOM

OBPABOTKE JAHHBIX

A. Tunsl mkaJ:

1. Illkana naumenoeanuit (HOMUHATbHAA, KIACCUPUKAYUOHHAA) - HAMMEHOBAHUE KJlacca

OKBUBAJICHTHOCTH, K KOTOPOMY IIPUHAAJICIKUT paCCManHBaeMBIfI O0OBEKT.

 IIpumep: noim, 3THOC, ¢ / 6e3 Kode

* (CraTtucTHKa: qaCToTa, MOoJ1a

2. Ilopsaokosas wkana (uiu panzoeas) — BKIOYACT OTHOIICHUS TOXKIECTBA U Mopsiaka. OOBEKTH B

JaHHOM IIIKaJIe PaHXUPOBAaHLL. BMI’ZO]Z}Zprle wikantsl - MPOTHUBOIIOJOXHBIC 3HAYCHHA CBOICTB

00BEKTOB
. [Ipumep: BO3pacTHOM NEPUOL, YPOBEHb TPEBOKHOCTH...
. CratucTuka: 4acToTa, MEAMAaHa, MOJA

3. Hnmepeanvnas wixkana (Illkana paznocmeit) — pa3Hoctsb (MHTEPBA) MEKIY IBYMS 3HAUCHUSMH

HUMCCT OMITUPHUYCCKYIO 3HAYUMOCTD.

B mkane pazHocTeil 1efiCTBYET OTHOIIEHHUE «HA CTOJIBKO-TO OOJIBIIIEY.

. [Tpumep: IQ , ncuxo-couuanbHbIe CBOMCTBA

. Craructuka: cpeiHee 3HaUCHHUE, BapUaIlHs
4. Aocontomnaa wkana (lllkana omnowienuii) — 5TO WHTEpBAIbHAs IIKajga, B KOTOPOM
MIPUCYTCTBYET JIONOJIHUTEIBHOE CBOMCTBO — €CTECTBEHHOE M OJIHO3HAYHOE IIPHUCYTCTBHE

HYJIEBOW TOYKHU.

* B mikane oTHoOmeHui ﬂeﬁCTByeT OTHOIICHHUEC «BO CTOJILKO-TO pa3 OOJIBIIIEY.

* [Ipumep: uncrno nroAeH B ayIMTOpUH, Macca, JUIMHA, CUJia

* CraTtuctuka: CpCeAHEC 3HAUCHUC, BapUualusa

TpenunpoBka:

Ynpaxuenue 1.

Knaccudunupyiite Ha KOJIMYECTBEHHBIE U KaYeCTBEHHbBIE JaHHBIE, UCXOS U3
OTBETOB TOJYYEHHBIE Ha BOMPOCHI HUXKE, U YKOKHUTE IIKATy U3MEPEHUS IJIs
KaXXJI0TO U3 HHX.

a) CKoJbKO BaMm JieT?

0) Bbl 00bIYHO XOIUTE 32 MOKYIIKAMHU IS CBOEI ceMbU?

B) CKOJIBKO YE€TIOBEK B Ballleil ceMbe?

r) Kak Obl BBl OLIGHWIM BKyC Mpoaykta mo mkane ot 1 mo 10, ecmm 1
COOTBETCTBYET HAUMEHEE BKYCHOMY?

1) Kynumu Obl BBI 3TOT MPOAYKT, €cli ObI OH OBLT JOCTYIEH B Mara3uHax?

e) Ecnu otBeT Ha Bonpoc 1) «/la», kak yacTo BbI Obl MOKYNaIHU 3TOT IPOAYKT?
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b. IlousiTus, HcnoJib3yeMble MPU ONMMCAHUU pacnpeaeIeHus

1) IMapameTpsl / MoKa3aTe/Jd HEHTPAIbHOM TeHIEHIINU

Ilpumepwi: a) 2, 3,5, 6, 7 0) 2, 3,4

Cpeonee 3nauenue npusnaxa/ cpeonee apupmemuueckoe (M) — cymma Bcex HaOII01a€MbIX

3HaYCHUU TPU3HAKA JICTUTCS Ha KOJIWYECTBO HAOIIOICHUH.

Hpumep: 2,3,5,6,7 M=(2+3+5+6+7):5= 23:5= 4,6

* Meouana (Me) — nenut BEIOOPKY HUCIBITYEMBIX 110 HHTEPECYIONIEMY HAC MapaMeTpy POBHO

I10I10JIaM.

5.6, 7 6)2 35,6
Me=5 Me=4,5 Me=4

* Mooa (M0) — Hanbosiee 4acTo BCTPEUAOIIeeCs 3HAUYCHUE HHTEPECYIOIIEH HAC ICPEMCHHOIA.

Ilpumep: 2, 3, 5, 6, 6, 7 Mo=6 (ynumooanvroe pacnpedenenue)
Ilpumep: 2, 3, 3,5, 6,6, 7 Mo=3 si Mo=6 (bumooanvroe pacnpedenenue)
Ilpumep: 2, 3,3,3,5,6,6,6,7,8 9,9, 9Mo=3, Mo=6 si Mo=9 si (myremumodanvroe

pacnpeodenerue)

2) llapameTpsl / moka3aTeju pacnpeeieHust

Amnaumyoa paoa / eapuauuu (A) — pazHULa MEKIY MAKCUMaJbHOM U MHUHUMAJIbHOU
BeauurHaMu psaa: A =V max —V min
Ilpumep: 2, 3,5,6,7 A=7-2=5
Omknonenue om cpeonezo 3nauenusn (d) — pasHUIIA MEXKIY CPEIHMM 3HAYCHUEM U
BapuaHTOW (MHAMBUAYaIbHBIH pe3ynbTar): d =V — M. CymMMa BceX OTKIIOHEHUH OT CpeTHEero
3Ha4eHus pasHa 0.
Ilpumep: 2, 3,5,6,7 M=4,6;
Omgrnonenus om cpeone2o 3navenus:. di=2-4,6= - 2.6 d»=3-4,6=-1.6
ds=5-4,6=0.4 ds=6-4,6=1.4 ds=7-4,6=2.4

JMucnepcus (s*) — cpenHee 3HAYEHME KBAAPATOB OTKIOHEHHS BEIMYUH OT CPEIHETO
3HaueHus: s2=Y.d*/n
Ipumep: s?= ((-2,6)2+ (-1,6)2+ (0,4)2+ (1,4)2+ (2,4)?)/5 = (6,76+2,56+0,16+1,96+5,76) /
5=17,2/5=3,44
Cmanoapmnoe omrnonenue (s) - KBapaTHbI KOPEHb U3 3HAYCHHS HCIIEPCHH: $=\s2
Ipumep: s=N\3,44 = 1,85
CrangapTHOEe OTKJIOHEHME — 3TO MHIUKATOp, KOTOPBIM JaeT HaM HH(OPMALUIO O TOM,
HACKOJIbKO psA JaHHBIX OJM30K K HOPMaJIbHOMY pachpeeneHuto. Takum o0pazom,
SMIUPUUYECKOE NTPABUIIO TIIACUT:

- 68,37% 3naueHuit psaga pacnosoxensl B uaTepsaie (M —s, M +s)

- 98,45% 3naueHuii psia pacronoxkensl B uHTepBaie (M — 25, M + 23)
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- 99,73% 3nauenuii psaa pacnosnoxeHsl B uHTEpBasie (M — 3s , M + 3s)
- 99,94% 3nauenuii psaa pacnosiokeHsl B uHTepBasie (M —4s, M + 4s).
s Koygpguuuenm eapuayuu (Cv) - 570 NIpOLEHTHOE OTHOIICHUE CTAHAAPTHOTO OTKJIOHEHHS K
cpenneapudmernyeckoii Benmuunae: Cv=s/M x 100%.
[Tpumensiercs KOX(QUIMEHT BapualMM Ui OLEHKH pPAa3sHOOOpa3Hs KaXKAOro KOHKPETHOTO
BapHaIllMOHHOTO PSJia U, COOTBETCTBEHHO, CYXXICHHS O THIIMYHOCTH OTACIBHOW cpeaHei (T.e. ee
CIIOCOOHOCTH OBITh TTOJIHOIIEHHON 00001Ia0IIeH XapaKTePUCTUKON JaHHOTO PsJIa).
<10% — cnaboe pazHooOpasue psijia, TpyIna roMOTeHHas
10%-20% — OTHOCUTEIILHO TOMOTEHHAs TPYIIa
20%-30% — oTHOCHTEIBHO IreTepPOreHHAas TPyIIa
>30% — cunpHOE pazHoOOpa3ue psiaa, rpymmna rereporeHHas
CunpHOe paszHooOpa3ue psijia CBHJICTEIBCTBYET O MAJOH MPEACTABUTEIHHOCTH (THUITHYHOCTH)
COOTBETCTBYIOIIIEH CpelHEH BENIWYMHBI W, CIEAOBAaTENIbHO, O HELEeIeco00pa3HOCTH —ee
WCIIOJIb30BAHUS B MPAKTHUECKUX TEIISX.
3) IllapameTpsl / moOKa3aTeJ M BUAA pacnpeeseHus:
*  Koappuyuenm sxcuecca (KUrtosis) — ducioBast XapakTepu3yroIIasi CTEIEHH OCTPOTHI
MTUKa pacpeeiICHUs CITy9ailHOW BEJIMYHHBI:
- HOpMAaJILHOE paclpeeleHue ~ 3
- OCTPOBEPIIMHHOE pacrpeeneHue >3

- IUIOCKOBEPIIMHHOE pacrpenesieHue <3
1

09

TEET
mununun

Leooo
QQaaaq

299,

maunun
Su—o
oo

0.8

0.7 f

0.6

05 F

04 F

03 F

02 F

0.1

*  Koappuuyuenm acummempuu (skewness)
- CUMMETPHUYHOE pacmpeneneHue — ot -2 1o + %
- YMEpEeHHO aCUMMETPUYHOE pacipejieneHne (CKOmeHH0e) — oT -1 10 -7z uin
or 2101

- KpaiiHe acCMMMETpUYHOE pacrpeieseHne — MeHblie -1 uau 6omsbie 1.
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Mean

Median Median Median
Mode
Mode — | 1= Mean | Mean-i | — Mode
N | . L
| | |
|
|
I I |
I I |
I | |
I I |
I ] |
1 1 L
Positive Symmetrical Negative
Skew Distribution Skew

/151 HOpMAJILHOTO pacipe/iesieHUsl XapaKTepHO Cleyolee:

OHO YHUMOJAJIbHOE

KpuBas pacrnpeacicHuda 4acTtoT H 3HAYCHHI COBCPUHICHHO CHUMMCTPHUYHA IIO OTHOHICHUIO K

CpenHeil, T. e. cieBa U cripaBa oT Hee JIexutT 50% BapuaHTOB

HOpMaJibHasdA OCTpPOTa ITMKa

KpaifHue 3Ha4eHus (HanOOIbIINe 1 HANMEHBIIHE) MOSIBIIIOTCS PEIKO, HO YeM OJMKe 3HAaUeHUE

MpHU3HAKA K HEHTPY (K cpeiHelt apupMeTHIecKoi ), TeM OHO Yallle BCTPEYaeTCs

9T0 JIEUCTBUTEIILHO TOJBKO JJIsI HCIIPCPBIBHLIX IICPEMCHHBIX (,Z[J'ISI HHTCPBAJIbHBLIX U a0COJIFOTHBIX

TITKaJI)

BCE TPU CpelHHE coBnaganT: M=Me=Mo

Ynpaxnenue 2.

- Onpenenure cpenHee 3HA4YEHHE, MeEQUaHy, MOIY, pa3Max, CTaHAAPTHOE
~
e OTKJIOHEHHE, TUCIIEPCUI0, CTAHJAPTHOE OTKJIOHEHHEO KO3 PUIMEHT Bapruauuo
TpenupoBka: MHUHHMMAJIBHBIA 1 MAaKCUMAJIBHBIN PE3YNBTATHI JUIS IBYX CEPUM TaHHBIX!

| cepusni: 1,4,5,2,2, 3,4
M=

Me=

Mo=

| cepuni: 1,4,5,2,2,3,4,5,5
M=

Me=

Mo=
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Ynpaxxaenue 3.

Ha ocHOBanuu JaHHBIX, MOJIYYEHHBIX MPH BBINOJIHEHUU 2-TO YIPaKHEHUS JUIS
IBYX CEpUM JaHHBIX, W XapaKTePUCTHK HOPMaJIbHOTO pacHpeeeHUs
OnpeIenTe TUIT pacipeie]ieHus: (HOpMaIbHOE UK HET) 3TUX cepuid. O0ocHylTe

CBOE MHEHHE.

PekomendyeMble UCMOYHUKU?>

1.

BABPUHA, A.I1. OcHOBHBIE MOHSTHS CTATUCTUKU. JlOCTYyITHO!
https://cyberleninka.ru/article/n/osnovnye-ponyatiya-statistiki/viewer

KPEYETOBA, M.A. Cmamucmuxa: Yuaeobnoe nocooue / HOU KemI'Y. HoBoky3nenk, 2003.
JHoctymHo: https://studfile.net/preview/3267558/

. OnucarenpHas cTaTucTUKa (4acTh 1): KiroueBble onpeaenenus 3a 15 munyt. JloctynHo:

https://www.youtube.com/watch?v=4SE X9Bozktw

. 01-06 OnucarenbHble CTATUCTUKU. JIOCTYITHO:

https://www.youtube.com/watch?v=M3JP1Ag6Vwq

. OmnucarenpHas ctatuctuka. Jlocrymno: https://www.youtube.com/watch?v=MdoJ4laEMCcA

. OnuncarenbHas CTaTUCTHKA KaK 0a30BbIH HaBBIK JJIA HallMCaHU A Haquoﬁ HY6J'II/IKaI_[I/II/I. KOpOTKO

o rmaBHoM. JloctymHo: https://www.youtube.com/watch?v=Zm8sBDSmU3M&t=1132s

. 3JI€MCHTapHI)I€ IIOHATHUA CTaTUCTUKH. I[OCTYHHOZ

https://masters.donntu.ru/2001/kita/kaluzhny/lib/esc.html
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Tema 2. BBO/J, PEIAKTUPOBAHUE U CO3JAHUE HOBBIX IEPEMEHHBIX B SPSS

1. Cxonupyiite nannsie u3 EXCEL B SPSS

2. B penakrope VARIABLE VIEW 3anonnurte nanubie:
- Name - BBeauTe «1oa» (ykasbIBaeT UMs repeMeHHol B penakrope DATA VIEW)
- Type - numeric
- Decimals — BBeute 0, eciy HET IE€CATUYHBIX
- Label - manummre «mom»
- Values - Hanummre «1 5KEHCKHID U «2 MYMKCKOI»
- Measure - tun mkansl (nominal - HomuHaneHast, ordinal - mopsiakoBas, scale — mikana:

WUHTEPBAJIbHAS WK a0COIFOTHAS)

3. OHpez{eJmTe ImoxKasarTejin HeHTpaﬂbHOﬁ TCHACHLWH, II0Ka3aTCJIn PaACHpCACICHUA U
IMOKa3aTcJii BUJa paCupCACICHUA OJId KOJIMYCCTBCHHBIX HIKaJl
Analyse — Descriptive Statistics — Frequencies
Central Tehndency: Mean, Median, Mode
Dispersion: Std. deviation, Variance
Distribution: Skewness, Kurtosis

4. TlepeBemute MECSYHBIC 3aPILUIATH B KATETOPUH «HIDKE CPETHEN» M «BBIIIE CPEIHEI:
Transform — Recode into Different Variables — BBeauTe HyKHOE TEPEMEHHOE B OKHO.
Name: 3aprutata08, Label: yposens mecsunoro noxona 08. Haxmurte Change

Old an New Vaues — Range (Bnuimte HanMeHbliee 3Hauenue), through (Boummre
cpeqHee 3HaUYeHHUe)

New Value — Brmmmure ,,1”°, masxkmure Add

Old an New Values — Range (BnummuTe cpeanee 3nauenuet1), through (Bommmre
HanOoJIIbIlIce 3HAYCHHE)

New Value — soumiure ,,2”, Haxmute Add, mociae Continue causy.

5. JlanHbIe mepeMeHHBIX ,,yHTerpanus B rpymnmne 08”, . unterpauus B rpymmne 09” u ,,uHTerpamus
B rpynne 10” nepeBennure B ypOBHU B COOTBETCTBHH C IIaraMu, ONIMCAaHHBIMU B ITYHKTE 4.
Name: YpHurer08, Label: yposens unterparyu B rpymne 08.

VYpoBHu: oT 1 10 4 - HU3KUI YpOBEHb, 5-7 - cpeiHUN ypoBeHb, 8-10 - BEICOKHI ypOBEHb
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6. Cosznaiire nepemennyto CPEJIHEE 3HAUYEHWE UHTEI'PALTNU:
Transform — Compute Variable
Target Variable: CpUuTerp

Numeric Expression: (uaterp08+ uuterp09+ unrerp10)/3. Haxxmure OK

7. llepeBeauTte cpenHee 3HaYEHUE HHTErPALIMU B KOJUIEKTUB B YPOBHM (YPOBHH B II. 5, IIary - B

. 4)
Ynpaxxuenue 4.
@;@7 CosznaiiTe HOBBINA .SAV-IOKYMEHT, MCIOJNB3Yys HOBYIO 0a3y maHHbIX Excel.
= OtpenakTupyiTe nepeMeHHbIE.
Tpenunpoeka: [yynascuenne 5.

CoznaiiTe HOBbIE IEpEMEHHbIE, NTPEOoOpa30BaB HENPEPHIBHBIE [IEPEMEHHbBIE B

IIOPAAKOBBIC. OTpeHaKTHPYﬁTe HOBBIC IICPCMCHHBIC.

YupaxkHenue 6.

Omnpenenute Ui BCEX HEMPEPHIBHBIX MEPEMEHHBIX CICIYIONIUE TTOKA3aTEIH:
Cpe/lHee 3HaueHHe, MEIuaHa, MOJa, aMIUIUTY/y psjia, cpellHee OTKIOHEHUE,
JTUCTIEpCUs,  CTAaHAAPTHOEC  OTKIOHCHHWE,  KO3(DPUIMEHT  BapHaluu,

MHUHHUMAJIBbHOC U MAaKCUMAJIbHOC 3HAYCHMU .

Pekomenodyemovie ucmouHuKu:
1. Anamus cpeanux 3a 2 MunyTsl B SPSS. JlocTymnHo:

https://www.youtube.com/watch?v=ztWMBDIz7Z4

2. 3HaKOMCTBO co craThucTuueckoil mporpammoit IBM SPSS. JloctynHo:

https://www.youtube.com/watch?v=swtTUPQvPPc

3. Kak npaBuibsao BOUTH nanubie B CIICC. JloctymHo:

https://www.youtube.com/watch?v=8Balny5WSR0

4. TloarotoBka nanHbIX K padote B SPSS. JloctynHo:
https://www.youtube.com/watch?v=In9XfFKgAcc
5. Pa6ota ¢ SPSS. J{octymno: https://www.youtube.com/watch?v=3e8w16Y1j34&t=3411s
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Tema 3. OIMCATEJIbHBINA AHAJIN3 JIAHHBIX

OnuiuTe BBHIOOPKY, ONpEAeNsis YacTOThl MO CIEAYIOLUIUM IpU3HAKaM: TOJy, YPOBHIO
CKCMECCAYHOI'O aA0Xoaa 110 roaaM, HaJIM4HUC CaHKI_II/Iﬁ II0 rogaM, THUII OTHOIICHHA K
YIPaBJICHUIO OpraHu3alye, YpPOBHIO BOCHPUHMMAEMOW aBTOHOMHMH [0 rojaM, YPOBHIO
HUHTCI'pallu B KOJUICKTHUBC 110 I'0JIaM U 110 YPOBHIO CPCAHCTO 3HAYCHUS MHTCTpAlluu:
Analyse — Descriptive Statistics — Frequencies
Onpe;[eJmTe YaCTOThI CJICAYIOIUX MOPAAKOBLIX IICPEMCHHLBIX 6 3deUcCUMOCmu om noJjia .

— YPOBCHB C)KEMCCAYHOI'O JOXO0Aa I10 Irogam,

— HaJIu4ue CaHKI_II/Iﬁ 10 roaam,

— THII OTHOILIECHHUS K YIPABICHUIO OPraHU3aLueH,

— YPOBEHb BOCIPUHMMAEMOM aBTOHOMHUH I10 TOAaM

— YPOBCHb MHTCTPAlMH B KOJIJICKTHUBC I10 I'0laM

— YPOBCHB CPCAHCIO 3HAYCHUA MHTCTPALINH:
Analyse — Crosstabs — Rows (unTepecytomiue nepemennsie) / Columns — mosn
Cells — Percentages — Row
Haxxmute Continue, nocie — OK
OHpe,Z[eJ'II/ITe YacCTOThI CJIICAYIOHIUX IICPEMCHHBIX 6 3aeUcCUMOCmuU Om HAJIU4us canxuuﬁ 6
2008 200y

— YPOBCHb C)KCMCCAYHOI'0O JO0XOAa 110 roJgam,

— THII OTHOLICHUSA K YIIPABJICHHUIO OpFaHHSaHHeﬁ,

— YPOBCHb BOCHpI/IHI/IMaeMoﬁ ABTOHOMMHMU I10 I'OgaM

— YPOBCHb MHTCrpalilii B KOJUICKTHUBE 110 I'oJaM

— YPOBEHb CPEIHETO 3HAYCHUS UHTETPALIN.
OHpe,[[eJ'II/ITe YaCTOThI [ICPEMCHHLIX 8 3aeUucumMocmu om muna OmHOUIEHUA K ynpaeieHuro
op2anusayuei
Ornpenenure TUI pacnpeiesieHus exeMecssuyHoi 3apadboTHol tiatsl 32 2008 u 2009 roabt
Analyse — Descriptive Statistics — Explore
Plots — BcraBre ramouky Normality plots with tests

Haxxwmure Continue, mociie OK

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
IQ .145 40 .034 .920 40 .008
EQ .087 40 .200° .977 40 .568

*, This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Tecm Konmozoposa-Cmupnosa cpagnueaem ImMnupuueckoe pacnpeoenenue ¢

meopemuyeckum (HOpManbHbvIM) pacnpeoeneHuem.
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Cmotpum Ha Sig (mopor 3naunmoctn). Eciu 3uauenue Gombmie 0,05, 3TO 03HAYaeT, 4TO
pacripenienieHue OJIM3KO K HOPMAJIbHOMY, CJIEJOBATEIbHO MOKEM HCIIOJIb30BaTh IMapaMeTpPUUYECKHe
METO/Ibl UHyKTUBHOTO aHAJIH3a.

Eciu ono menbmie 0,05 — uMMeroTcs JOCTOBEPHbBIE PA3NUUYUS MEXKAY IMIHPUYECKUM U
HOpPMaJIbHBIM pacIpeieIeHUSIMU.

B npumepe, npusenennoM miisa nepemenHoit 1Q, p=0,034, takum oOpa3om, pacnpeneneHue
WHIUBUAYATBHBIX OaiuioB s mepeMeHHOW [Q y 40 MCHBITYeMBIX OTIMYACTCS OT HOPMAIBHOTO
pacnpenenenus (kpuBas ['aycca).

st nepemennoit EQ p=0,2, pacnpenenenue 0amioB 1Mo 3TOM NEPEMEHHOM CYIIECTBEHHO HE

OTJIINYACTCS OT HOPMAJIBHOT'O paClpCACICHUA, CJICA0BATCIIbHO PACIPCACICHUC MTapaMETPHUICCKOC.

Ynpaxnenue /.
: Omnpenenure 4yacToThl (KOJWYECTBO U %) PE3YJbTATOB JJISi HENPEPHIBHBIX
\°T B HEPEMEHHBIX.

Ynpaxnenue 8.

Tpenuposka: Ucnone3ys onuuio Crosstabs, co3maiite Tabmuisl yactot (uucio u %) mytem

MEPCCCUCHUA ABYX KAaTCropruaJIbHbIX IICPEMCHHBIX.

Ynpaxnenue 9.

Hcnonb3ys Tect KonmoropoBa—CMUpHOBa JIsi ONIpeIesICHHs] HOPMAJIbHOCTH
pacrpenesieHusi, ONpEeIeTUTe TUI PACIpEACICHUs JaHHBIX JIIS  BCEX
HETPEPHIBHBIX NIEPEMEHHBIX.

Pexomenoyemvie ucmounuku:
1. Hauano pabotsl ¢ SPSS: onucarenbHble CTaTUCTUKU. JlOCTYNHO:

https://www.youtube.com/watch?v=TqgDzZBpzL Qc&t=205s

https://www.youtube.com/watch?v=TqgDzZBpzLOQc

2. OnucarenpHble craTucTUkU B SPSS u 2 Descriptive Statistics in SPSS. JloctymnHo:

https://www.youtube.com/watch?v=HOk4bWxHriU

3. 14. SPSS. IlpoBepka HOpManbHOCTH pactpenenenus. Tect Konmoroposa-CmupHoBa. Pacyer.

Bapuanr 1. JloctynHo: https://www.youtube.com/watch?v=Sur_duOELUA

4. 15. SPSS. IIpoBepka HopmanbHOCTH pacnpeaenenus. Tect Koamoroposa-CmupHosa. Pacuer.

Bapuanr 2. JloctynHo: https://www.youtube.com/watch?v=gcX8SNUvJ9U

5. 16. SPSS. IIposepka HopMmansHOCTH pacnpeneneHus. Tect Konmoroposa-CmupHOBa.

Wurepnperanus. Joctynao: https://www.youtube.com/watch?v=GaLbtrF5IAs
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Yacrte ||. THAYKTUBHAS CTATUCTUKA

Tema 4. KOPPEJIAIIMN HUJIM ACCOHUALINU BABUCUMOCTD)
MEX]AY INEPEMEHHbBIMUA

Pemenune o TOM, Kakoll CTaTMCTUYECKUH TeCT OyJIeT HMCHOJIb30BaThCs, OyleT HPUHATO B

3aBHCUMOCTH OT TUIIA IEPEMEHHBIX U XapaKTEPUCTUK PACIIPEICIICHUS B COOTBETCTBUHU C TAOIUIICH:

llepemennasn 1

llepemennasn 2

Cmamucmuyeckuii mecm

r Ilupcona (1711 HOpMaTbHBIX

(HOMUHAJbHAS U

MOPSAAKOBAast)

(HOMHHAJIbHAA WIH

MOPSAAKOBas)

pacrpeesieHui )

KoimyecrBennas KoimyecrBennas Kox¢ppunuuent koppensinun Kengasia
(pactpenenenue OTINYaeTcs OT
HOPMAaJIbHOTO)

MopsinkoBasi HopsiakoBas Kox¢ppunuent koppensiuun Cnupmena

Karteropnanbnas Kareropunanabnas Xu-kBaapar (KpuTepuii corjiacusi

IInpcona) - ecnu XoTs ObI OIHA TEpEMEHHas
umeet 3 nim 6ojee KaTeropuit
Tounblii TecT @umepa (ToIpKO ecau 06e

IICPEMECHHLIC ,I[I/IXOTOMI/IIIGCKI/IG)

OreHKa CHITBI KOPPEISALIUHU COTIIACHO 3HAYSHHUIO KO PHUIMEHTa KOppesnuy, corinacHo JpBucy:

0,10-0,29 | Caabasi 3aBUCHMOCTH / KOppeasiust
0,30-0,49 | Cpeansisi 3aBUCUMOCTD / KOppesiusi

0,50 -0,69 | Bbicokasi 3aBHCHMOCTD / KOppeJIsilus
0,70-1 OueHb BBICOKASl 3aBHCUMOCTD / KOppesiuus

1. Koppeasinus [Iupcona

Analyze — Correlate — Bivariate

Ormeruth Pearson , Two-tailed, Flag significant correlations

OK

Correlations
IQ EQ

Pearson Correlation 1 -.081
IQ Sig. (2-tailed) .620

N 40 40

Pearson Correlation -.081 1
EQ Sig. (2-tailed) .620

N 40 40
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Koaddumnment xkoppensuuu r = -0,081 (3T0 oTpHUIIaTEIbHAS KOPPETAIHSA), @ TIOPOT 3HAYUMOCTH P =
0,62. Takum 00pa3zom, JaHHBIE, TOTY4YEHHBIE IS TepeMeHHo [Q, He KOppeNupyIoT C JaHHBIMH,

MOJTyYEHHBIMU 1 niepeMenHoi EQ.

2. Koadppuunent xoppenssunu Kenmanna
Analyze — Correlate — Bivariate

Ormeruth Kendall's tau-b, Two-tailed, Flag significant correlations

OK
Correlations
IQ EQ

Correlation Coefficient 1.000 -.049

1Q Sig. (2-tailed) . .664

Kendall's tau_b N _ - 40 40

Correlation Coefficient -.049 1.000

EQ Sig. (2-tailed) .664 .

N 40 40

Kak unTarh JIaHHBIE B Ta6nnue:

He svia6unu 3nauumoti céa3u mexicoy paneamu OaHHbIX, NoIyueHHble 01 nepemennou EQ, u paneamu,
noayuennvimu 05t nepemennou 1Q: Kt = -0,049, p = 0,664.
B uccienoBanuu yka3piBaeM TOJIBKO 3Ha4YeHHs KO3 (UIHUEHTOB, KOTOPbIE COOTBETCTBYIOT

CTATHCTHYECKU 3HAYUMBIM KOPPeJISIIUsM, T.€. TOJbKO Te Y KoTopbIX p<0,05.

3. Koadpunuent koppesimuun CnupmMmeHa
Analyze — Correlate — Bivariate

Ormeruts Spearman, Two-tailed, Flag significant correlations

OK
Correlations
1Q EQ

Correlation Coefficient 1.000 -.063

1Q Sig. (2-tailed) . .698

Spearman'’s rho N . - 40 40

Correlation Coefficient -.063 1.000

EQ Sig. (2-tailed) .698 .

N 40 40

Kak unTarh JIaHHBIE B Ta6n1/1ue:

Cywecmeyem He3HauumenvbHas c6:3b Mexcoy paneamu nepemennou «1Q» u paneamu nepemeHHou

«EQ» / nem 3nauumoii cesazu (p = 0,698).
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4. Xu-kBaapat (kputepuii corsnacus Ilupcona)

JI1s1 KaTeropHajbHbIX NMepeMeHHbIX: HOMUHAJIbHbIE WU MOPsiAKOoBbIe. Hampumep, Mol
XOTHM y3HATh, CHJIBHO JIM PA3IMYaeTCs KOJTMYECTBO JEBOYEK M MAIBYUKOB B 3aBUCIMOCTH OT YPOBHS
obpazoBanus. Tect paboTaer ¢ yacToTamM, a HE C WHAMBHIYaJbHBIMH OayutamMu. Xu-KBaapaT
HCIOJIb3YeTcsl KOr/la XoTs Obl 01HA nmepeMeHHass UMeeT 3 wiu 0oJiee kaTeropuii (Hampumep,
HepeMeHHasl «I0JD» UMeeT 2 KaTerOpHUHU - JICBOYKM M Malb4YHMKH; NEepeMEHHas «KJIacc» MMeeT 3

KaTerOPHU: JIUIICH, KOJJIS/DK M YHUBEPCHUTET).

Analyse — Descriptive Statistics — Crosstabs: Rows (oany nepemennyio) / Columns (Bropyio
MepeMEeHHY10)

— Statistics: Chi square, Phi and Cramers V. Haxxmute Continue

— Cells: Percentages — Row, Columns, Total

Haxxmute Continue, motom OK

non * ypoBeHb obpasoBaHusa Crosstabulation

YpoBeHb 06pa3oBaHust Bcero
niuen konnemx | yHusepcutet

Count 7 10 3 20

YKEHCKWI % within genul 35.0% 50.0% 15.0% 100.0%

% within studii 100.0% 50.0% 23.1% 50.0%

on Count 0 10 10 20
MY>KCKOM % within genul 0.0% 50.0% 50.0% 100.0%

% within studii 0.0% 50.0% 76.9% 50.0%

Count 7 20 13 40

Bcero % within genul 17.5% 50.0% 32.5% 100.0%
% within studii 100.0% 100.0% 100.0% 100.0%

Kak unTarh JIaHHBIE B Ta6n1/1ue:

U3 20 oesywex 7 (35%) oxonuunu cpeonroro wxony, 10 (50%) - konnedsc u monvko 3 (15%) yuunuce
8 YHUBepcumeme.

U3 7 yuenukos cpeoneti wxonvl ece oesyuku (100%), uz 20 yuenuxos, okonuusuwiux koaneodxc, 50%
(10) - oesywru, 50% (10) - onowu, uz 13 yuenuxos ¢ evicuium oopazosanuem 23,1% (3) - oesyuru

u 76,9% (10) - ronowiu.
Chi-Square Tests

Value df Asymp. Sig. (2-
sided)
Pearson Chi-Square 10.7692 2 .005
Likelihood Ratio 13.681 2 .001
Linear-by-Linear Association 10.005 1 .002
N of Valid Cases 40

a. 2 cells (33.3%) have expected count less than 5. The minimum
expected count is 3.50.

43



W3 npuBeneHHOM BhIlIe TaOIUIBI HAC MHTEPECYIOT 3HaYeHHE KOA(pUIMEHTa XU-KBaapaT U
MOPOr 3HAYUMOCTH.

Kaxk yurare nadueie B Tadaune:

Uccneoosanue, nposedennoe na 40 ucnvimyemwvix, noomeepocoaem 00Jiee 8blCOKYIO HaACMOMY
FOHOWell 8 KoJLeddce no cpasueruio ¢ desyuxamu (y? = 10,769, df = 2, p = 0,005<0,05), umo
VKA3bl8aem Ha 3HAYUMYIO C8513b MeHCOY YPOBHeM 00pa308anus u noiom (boiee 8bicoKas yacmoma
odegyuiex 8 cpeonell WKoae N0 CPABHEHUIO ¢ DoJiee 8bICOKOU YACHOMOU IOHOULEl 8 KOJLLeOdCe).
YuuTeBas, YTO MBI TONYYMIH CTAaTHCTUYCCKU 3HAYUMBIA pe3yibTar, HE00X0IuM
JOTIOJTHUTEIIBHBIN MHIUKATOP Uil 0003HAUCHHs] MHTEHCUBHOCTU CBSI3U — 3TO Kod(pduimeHt du

Kpamepa B Tabnune Hike.

Symmetric Measures
Value Approx. Sig.

i . Phi .519 .005
Nominal by Nominal
Cramer's V 519 .005
N of Valid Cases 40

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

Kak uwmTarh JaHHBIC B Ta6JII/ILI€: YacmomHole pasiudus 0eBo4eK U MAAb4YUKo8 No YPOBHIO

00pazosanus cUIbHO 8vipadicenvi: ¢ = 0,519.

3navenus ®u Kpamepa B caenyromeit Tadaume:

0,01-0,24 HU3KAA HAOEHCHOCMb

Phi/ ¢ 0,25-0,39 CPEOHAA HAOEHCHOCHD

Bonere 0,40 BBICOKAA HAOEHCHOCHLD

5. Tounblii TecT Puniepa

ﬂ.]'lﬂ KaTeropuajJbHbIX NMEPEMECHHBIX: HOMUHAJIBHBIC UWJIN NMOPAAKOBLIC. Tect IMPUMECHACTCA,
Korza o0e mepeMeHHbIe SIBJASIOTCS AMXOTOMUYECKHMMH (HalpUMep: NEpeMEeHHas «I0j» C JABYMs
KaT€ropusaMu - ACBOYKHN 1 MAJIBYHUKH, ICPEMEHHAA «KCp€aa o0HUTaHUA» C JABYMs KaTCropusMU - ropoJACKas
u cenbckast). TecT paboTaeT ¢ 4yacTOTaMH, a He ¢ MHAUBUAYaIbHBIMU OLIEHKaMH.
Analyse — Descriptive Statistics — Crosstabs : Rows (oany nepemennyto) / Columns (Bropyto
MepeMEHHY10)
— Exact: Ormeruts Exact. Haxxmure Continue
— Statistics: Chi square.

Haxxmure Continue, morom OK
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genul * nivel EQ Crosstabulation

ypoBeHb EQ Bcero
Hwuxe Bbiwe
cpenHero cpenHero
Count 9 11 20
YKEHCKMI % within genul 45.0% 55.0% 100.0%
% within nivel EQ 47.4% 52.4% 50.0%
rion Count 10 10 20
MY>KCKOM % within genul 50.0% 50.0% 100.0%
% within nivel EQ 52.6% 47.6% 50.0%
Count 19 21 40
Bcero % within genul 47.5% 52.5% 100.0%
% within nivel EQ 100.0% 100.0% 100.0%
Chi-Square Tests
Value df | Asymp. Sig. | Exact Sig. (2- | Exact Sig. (1- Point
(2-sided) sided) sided) Probability
Pearson Chi-Square .1002 1 .752 1.000 .500
Continuity Correction® .000 1 1.000
Likelihood Ratio .100 1 751 1.000 .500
Fisher's Exact Test 1.000 .500
Linear-by-Linear Association .098¢ 1 .755 1.000 .500 .236
N of Valid Cases 40

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 9.50.
b. Computed only for a 2x2 table
c. The standardized statistic is -.313.
[Topor nByHanpaBieHHON 3HAYUMMOCTH paBeH 1, MOpor OAHOHANpaBIeHHON 3HaunMocTH - 0,5,

InpruicM 00a 3HAYCHMS BEIIIE 0,05 - AOIIYCTHUMOTI'O 1Topora 3HAYNMMOCTH.

Kak unTarh JIaHHBIE B Ta6m/1ue:

Hem pasznuuuii 6 yposuax EQ medcoy yuacmHuKkamu #CeHCK020 U MyHCCKO20 NOJA.
Coomnowenue desouex u manvuuxos ¢ EQ nuoice cpeone2o e omaudaemcs om cOOmMHOUEeHUs

oegouex u manvuuxos ¢ EQ eviuie cpednezo.

Yupaxuenue 10.

\V{@é}) = Koppenupyiite 3 HenpepbIBHBIE IEPEMEHHBIE, BHIOPAB COOTBETCTBYIOIIMH TECT
‘ B COOTBETCTBHMH C THIIOM PACIPEIEIEHHS TaHHbIX.
Tpennposka: [yynaxnenne 11.

BrisBUTE Cco3aBUCHMMOCTH 2  KaTer OpHAJIbHBIX  IICPEMCHHLIX, BBI6paB

COOTBCTCTBYIOH.II/Iﬁ TCCT HCXOOA H3 KOJIMYCCTBA KaTer OpI/Iﬁ IS KaXKIou

IIEPEMEHHOM.
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Pekomenodyemoie ucmouHuxu:
1. Kak nocuutats koaddunments koppensaauu B SPSS. JloctynHo:

https://www.youtube.com/watch?v=bmvi9kp7nQs

2. Koppemsiimonnsiii ananus B SPSS. /loctymnHo:

https://www.youtube.com/watch?v=mfD HRyc4DO0

3. Pacuer koaddunmenta koppensiinuu Kengamna B SPSS. JloctymHo:

https://www.youtube.com/watch?v={SvGOLFz6YU

4. Pacuer koppensiuu [Tupcona B SPSS. loctymnHo:

https://www.youtube.com/watch?v=yVPUw8d01Yc

5. PesynbTathl pacuera koddduimenTa koppesnsuuu [lupcona B SPSS. JloctymHo:

https://www.youtube.com/watch?v=j622ZpL LbJY

6. Pacuet koppessiiuu Crimpmena B SPSS. Jloctynro: https://www.youtube.com/watch?v=Rh9J-
wvyw80o

7. PesynbTathl pacuera ko3 dunuenta koppemsun Crimpmena B SPSS. JloctynHo:

https://www.youtube.com/watch?v=0kU730CmF-Y

8. 22. SPSS. PaBeHcTBO (0AHOPOIHOCTH) ABYX BhIOOpOK. Kputepuit Xu-kBaapat. BapuanT 1.

HoctynHo: https://www.youtube.com/watch?v=wxmMIvWayb8

9. 24. SPSS. PaBeHcTBO (0THOPOJHOCTH) ABYX BBIOOpOK. KpuTepuit Xu-kBaapat. UnTepnperarus.

HoctymHo: https://www.youtube.com/watch?v=b-YhG _erR38
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Tema S. PA3JIMYUA MEXKAY ABYMS I'PYIIITAMUA

Pernienne OTHOCHUTENBHO HCIIOJIB3YEMOTO CTAaTUCTHUECKOTO KpUTEpUs OyIeT NPUHATO B

COOTBCTCTBUH C YKa3aHUIAMU B Ta6HI/H_[eZ

Hesasucumasn nepemennas 3asucumasn nepemennas Cmamucmuueckuu
Kpumeputi
KonuuyecrBennas (pacupeneieHue T-kpurepuii 1
OIMXKe K HOPMAITLHOMY — He3aBUCHUMBIX
= rapaMeTpUIecKoe pacrpeiesieHue BbIOOPOK
3 He3aBucumbie P P pactip ) P
= MopsiakoBas NJIN KOJMYECTBEHHAS
A I'PyHIsI
= = (pactpenienenue OTINYaeTcs OT .
& = U-kputepuii
=3 s, HOPMaJbHOTO — HeTIapaMeTPUUIECKOe
S ) ManHa-YuTHH
= E, pacrpeeneHue)
= S KoanuecTBennas (pacrnpezaeieHue .
T-kpurepuii 1
= 2 OMKe K HOpMaJIbHOMY —
= = NapHbIX BIOOPOK
2 [apaMeTpUUECKOe pPacIpeIeICHHE)
= 3aBucumble
s IopsiakoBasi WJIM KOJIMYECTBEHHAS
= rpynnbl .
= (pactpenenenue OTINYaeTCs OT Kpurepuii
= HOPMaJIbHOTO — HETIApaMETPUUYECKOE Bujikokcona
E pacnpezeneHue)
2 KonuyecTBennas (pacupeneieHue OnHodakTOpHBII
S 8 = OJIKe K HOpMaJIbHOMY — AMCIIEPCHOHHBIN
L
e 5 =
o rapaMeTpUIecKoe pacrpeiesieHue aHaJIn3
= | & & | HesaBucumbie Pavetp Pactp )
= = = opsiakoBasi WJIN KOJIMYECTBEHHAS .
< o rpynnbl Kpurepuii
= 2 = (pactpenenenue OTINYaeTCs OT
= < H Kpyckauna-
HOPMAaJIbHOTO — HEMapaMeTPHUIECKOoe
Youeca
pacmpeseneHue)

1. T-xpuTepuii 111 He3aBUCUMBIX BLIOOPOK

Tect ucnonb3yeTcs A1 CPaBHEHUs Pe3yJabTATOB ABYX IPYIIII, IOJYyUYEHHBIX MO HellPePbIBHbIM

nepeMeHHbIM, pacipeaejeHue KOTOPBIX siBJseTcs HopMaJabHbIM. Hanpumep, Hac uHTEpecyeT, ecTb

JIK pas3yinivd MCKAY OanmnaMu ydamuxcs, rnoJIydCHHbIMU IJIsI COCTABJIAOIINX OMIIATHHU, B 3aBUCUMOCTH

oT: moJsia (2 KaTeropuu - JI€BOYKM M MaJbUMKH), CpPelbl MPOKMBaHUA (2 KaTeropuum — ropojaCKHE U

CEJBbCKHUE).

Analyze — Compare Means — Independent-Simple T Test

B Test Variables — BBoaum 3aBuCHMbBIE TIEpEMEHHBIE

B Grouping Variable — BBomum He3aBHCHMYIO NEpeMEHHYIO, MOCIIE ONpenelsieM TPYIIbl HaXKaB Ha

Define Group u 3anonuaus Group 1 u Group 2

Haxxmure Continue, mocie — OK
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Group Statistics

non N Mean Std. Deviation | Std. Error Mean
PaumoH KeH 77 3,19 1,113 ,127
KaHan MYX 63 4,08 1,052 ,133
3MOLMOH SKeH 77 3,65 1,355 ,154
KaHan MYX 63 2,97 1,204 ,152
NHTYNTUBH *KeH 77 3,10 1,294 ,147
KaHan MYX 63 2,97 1,332 ,168

KeH 77 47,58 8,881 1,012
dmnaTtna

MY 63 44,13 9,871 1,244

Cpez[Hee 3HA4YCHUEC HCpCMeHHOﬁ ((PaHHOHaHBHBIﬁ KaHal OMIIaTun» B TIPYIIIEC ACBOYCK

coctasisieT 3,19, a B rpynne manpunkoB - 4,08. [Toxoxe, y MaJIBYMKOB 3TOT KaHAJ IMIIaTUH OoJiee

pa3Bur. B TO Bpems kak y JeBoueK Oosiee pa3BUT AMOLIMOHAJIBHBIM KaHal 3Mmatuu (cpeaHee

3HaUYEHUE -), 4eM y MallbuuKoB (cpenHee 3HaueHue 2,97). OTBeT Ha BONpOC Aeusomcest au 3mu

PA3IUYUL CIMAMUCMUYECKY 3HAYUMbIMU? UIEM B CIIEAYIOILIEH Ta0nuiie:

Independent Samples Test

Levene's Test t-test for Equality of Means
for Equality of
Variances
F Sig! t df Sig. Mean Std. | 95% Confidence
(2- Differen | Error Interval of the
tailed) ce Differe Difference
nce | Lower | Upper
Equal variances [ _ _ )
PawyoH S 26| 8| -4,79 138| ,000 ,885 | ,184| -1,249 ,520
kahan Equal variances -4,823| 135,104| ,000| -885| ,183|-1,247| -522
not assumed
Equal variances
IMOWMOH estmed 1,608 | 88| B)109 138| Joo2 ,681| 219 248 1,114
KaHan Equal variances 3,146 | 137,023| }002 ,681| ,216| ,253| 1,109
not assumed
Equal variances
UHTYUTHBH  estmed 158 | 68| 609 138| ,543| ,136| ,223| -305| 576
KaHan Equal variances 1607 | 130,995 | 545 36| ,223| -306| 577
not assumed
Equal variances 817 | 68| 2,179 138| ,031| 3,457| 1,587| ,320| 6,594
assumed
ImnaTtuma .
Equal variances 2,156 | 126,174 ,033| 3,457| 1,603| ,284| 6,631
not assumed

Jnst KakIoM TEpEeMEHHOM €CTh JBa 3HA4YEHUs {-KpUTEpHs, HalpuUMep, Ui IEPEMEHHON

paroHa pHBIN KaHat -4,796 u -4,823. Kakoe 3HaYeHHE yKa3bIBaeM?

UroObl MpPUHATH pEIIEHHE, aHAJIU3UPYeM [P M3 TpeTbero crojbua — xpurepuil JIuBuHsA

YKa3bIBACT, ABJIAKOTCA JIM AUCTICPCUU ABYX paCHpCIlCHCHI/Iﬁ PaBHBIMU UJIA HCT (B HalueMm ciiydac, €Ciin

pacnpezielieHue JaHHbIX B TPYyMIe €BOUYEK PaBHO paCcHpeesIeHNIO JaHHBIX B IPYIIIEe MAIbYUKOB).

Ecau p<0,05 o3nauaem, umo umeromcs cCyuieCmeeHHble pa3iudus 6 oucnepcusix 2

pacnpedenenuil, mozoa o6epem 3nauenue t uz cmpoxu 2, rue Hanucano: Equal variances not
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assumed / Pagencmeo oucnepcuii ne npeononazaemcsa (Ui palMoHAILHOTO KaHaa 310 Oyaer t =
-4,823).

Kaxk yurare nadueie B Tadaune:

bBoinu eviasnenvl cywecmsennvie 2eHoepHble pasiuius no cleoyiouum nepemeHHbIM:

- payuonanvuwii kanan (t = -4,796, p<0,01), smom xanan smnamuu Oojee pazéum y Maib4yukos
(cpeonee snauenue 4,08), uem y oesouex (cpeonee snauenue 3,19).

- OMOYUOHANILHBIU KAHAT ...

WIH ...

- CpeoHuti bann, noyueHHbll O NePeMeHHOU «PAYUOHATLHBLLL KAHAL IMNAMUUY», SHAYUMETLHO Bbllle

y manvuuxos (cpeonee snavenue 4,08), uem y oesouex (cpeonee snauenue 3,19): t = -4,796, p<0,01

2. U-kpurtepuii ManHa-YuTHH
Tect wucnmone3yercs Uisi CpPaBHEHHUsI Pe3yJbTATOB JABYX TPy, MNOJYYEHHBIX 10
NOPSI/IKOBBIM MJIM HeNpPepPbIBHBIM NepeMeHHbIM, pacnpe/ieieHusi KOTOPbIX SIBJSIOTCS

HemapaMeTpu4ecKUuMu (OTIUYAIOTCS OT HOPMAJILHOTO PacIpeIeIeHUs).

Analyze — Nonparametric Tests — Legacy Dialogs — 2 Independent Simples

B Test Variables Lists — BBoaum 3aBiucHMbIE IEpEMEHHBIC

B Grouping Variable — BBoaum HezaBucuMyro nepeMeHHYO,

nocJjie onpeenseM rpymnmbl Haxkas Ha Define Group u 3anoaaus Group 1 u Group 2

Crasum ranouky nepen U Mann-Whitney u Haxxumaem na Continue, mociie — OK

Ranks

non N Mean Rank Sum of Ranks

X 77 56,60 4358,50
PauunoH KaHan

M -] 87,48 5511,50

Bcero 140

K 77 81,10 6244,50
IMOUMOH KaHan M 63 57,55 3625,50

Bcero 140

K 77 72,34 5570,50
UHTYUTUBH KaHan M 63 68,25 4299,50

Bcero 140

Cpennuii panr nepeMeHHON «PallnoHaNBHBIN KaHAT SMIIATHW» B TPYIIIE AEBOYEK COCTaBIseT 56,06,
a B Tpymie MaibuukoB - 87,48. CiieoBarenbHO, 3TOT KaHAJ SMITATHH 00Jiee Pa3BHUT Yy MAIbYUKOB.

3nauumsi/0ocmosepbl 1y dSmu pasiuuu?
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Test Statistics?

Crational | Cemotional C intuitiv
Mann-Whitney U 1355,500 1609,500 | 2283,500
Wilcoxon W 4358,500 3625,500 ( 4299,500
z -4,625 -3,509 -,610
Asymp. Sig. (2-tailed) ,000 ,000 ,542

a. Grouping Variable: non

Kak uuTarh JIaHHBIE B Ta6n1/1ue:

Manvuuxu (cpeonuni pane 81,48) npesocxoosm Oesouex (cpeonuti pane 56,6) no yposmuio
«payuonanvroeo kanana smnamuuy: U=1399,9, N1=., N2=77, p<0,01.

3. T-xkpuTepmii 1151 3aBUCHMBIX (IIAPHBIX) BHIGOPOK
Kpurepuii ucnoJib3yercsi AJis BbISIBJICHUS PAa3JIUYHMil pPe3yJbTAaTOB IO OJHOW M TOMl Ke
MeTO/IMKe, IPOBeJeHHOI Ha TOMH ke BbIOOpPKe (TeCTUPOBAHME M IOBTOPHOE TecTHpoBaHue). Tobko
JJIS1 KOJTM4eCTBEHHBIX MepeMEHHBIX ¢ MapaMeTPHYeCKUMHU pacnpeneaeHusammn!!!
Analyze — Compare Means — Paired-Simple T Test
B Paired Variables: Beomum pesysbrar TectupoBanust B Variable 1 (mampumep, EQ 1), a pesysbrar
MOBTOPHOTO TeCTHpOBaHus BBoaAuM B Variable 2 (manpumep, EQ 2).

Haxxumaem OK.

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Imnatma 1 46,03 140 9,464 ,800

Pair 1
ImnaTtma 2 46,57 140 8,981 ,759

Cpe):[Hee 3HAYCHHUC PE3YJIbTATOB TCCTUPOBAHUS SMIIATUH 46,03, CpeaHEC 3HAUCHUC PEC3YJIbTATOB

MTOBTOPHOTO TECTHPOBAHUS dMIaTHH — 46,57.

Paired Samples Test

Paired Differences t df Sig. (2-tailed)
Mean Std. Std. Error | 95% Confidence
Deviation Mean Interval of the
Difference

Lower Upper

. Imnatma 1 -
Pair 1 -,543 1,723 46| -831| -255| 8727 139 ,000
ImnaTtua 2

Kak unTarh JIaHHBIE B Ta6J'II/II_ICZ

V yuacmeyrowux 6 mpenunee no pazeumuro SMnamuu pe3yibmamsl HOSMOPHO20 MeCMUpo8aHust (m
= 46,57, s=8,981) suauumenvno eviwe (t= = 3,21, df=-, p=0,01) pe3ynomamos HauanbHO20
mecmuposanus (m = 46,03, s=9,464).

df — cmenens c606000b1
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4. Kpurtepuii Buakokcona

Kpurepunii ucnoJb3yercss AJsl BbIABJICHHS PAa3JIHYMi Pe3yJbTATOB II0 OJHON W TOH Ke
MeTO/MKe, NPOBeeHHON HA TOM e BbIOOPKe — TeCTHPOBaHMe M NOBTOPHOE TecTHpoBaHue. [l
NMOPSI/IKOBBIX TMEPEeMEHHBIX MM KOJHYECTBEHHBIX IePpeMEeHHbIX ¢ HemapaMeTpH4YecKUMH
pacnpenenenusiMu!!!
Analyze — Nonparametric Tests — Legacy Dialogs — 2 Related Simples
B Test Pair: BBoguM pe3ynbrat TecTupoBanus B Variable 1 (mampumep, EQ 1), a pe3ynbTat HOBTOPHOTO
tecTupoBanus BBoauM B Variable 2 (manpumep, EQ 2).
B Test Type craBum ranouky nepex Wilcoxon.

Haxxumaem OK.

Ranks
N Mean Rank Sum of Ranks
Negative Ranks 7?2 11,50 80,50
Positive Ranks 26° 18,48 480,50
9mnaTtva 2 - dmnatma 1
Ties 107¢
Total 140

a. OmnaTtva 2 < 3mnatua 1
b. 3mnaTtna 2 > Amnatua 1
c. Imnatma 2 = dmnatua 1

VY 7 ucnbITyeMbIX MMOKa3aTeI CHU3WJIUCH MOCEe TPEHUHra, Y 26 - yBenIUYmiInch, y 107 cyObekToB

IMOKa3aTcCJIu SMIIATUH OCTAJIUCH ITPEIKHUMMU.

Test Statistics?

Empatie 2 -
Empatie 1
z 3,603°
Asymp. Sig. (2-tailed) ,000

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.

Kak unrarp nJaHHbIe B TAOJHIIE:

Tpenune cnocobemeosan paseumuio svnamuy (ENEESI008, p<0,01).

Ynpaxuenue 12.

S0 OF CpaBHuTe pe3ynbTaThl ABYX HE3aBHUCUMBIX TPYIII, IMOJYYEHHBIE IO TPEM
= S

HCTMIPCPBIBHBIM NIEPECMCHHBIM, BBI6paB COOTBGTCTBYIOH_[I/Iﬁ TECT B 3aBUCUMOCTHU

TpenupoBka: | or Tuma pacapeneacHus JaHHbIX.
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Ynpaxnenue 13.
CpaBHUTE pe3yabTaThl IBYX 3aBUCHMBIX I'PYIII, OTy4YE€HHbBIE IO HEPEPHIBHOM
NepeMEHHOM, BHIOpPaB COOTBETCTBYIOUIMH TECT B 3aBUCUMOCTH OT THIA

pacpeneneHns JaHHbIX.

Pekomenoyemole ucmouHuKu:

1.

Pacuer xputepust T CtprozieHTa 17151 He3aBUCUMBIX BBIOOPOK B SPSS. JloctynHo:

https://www.youtube.com/watch?v=bQ4ER KWZ8k

Pesynbratel pacuera kputepust T CThroieHTa 711 HE3aBUCUMBIX BEIOOpOK B SPSS. JloctymnHo:

https://www.youtube.com/watch?v=NKJ9-xKG7ms

30. SPSS. 3naunmocts paznuuuil. U- Kputepuit Manna-Yuthu. Pacuer. [loctynHo:

https://www.youtube.com/watch?v=6mAhuzFEssQ

32. SPSS. 3naunmocts paznnunii. U- Kpurepuiit Manna-Yutau. Uatepnperauus. JlocTynHo:

https://www.youtube.com/watch?v=jmNghwb6Cz0

SPSS. Kputepuit ManHa-YuTHU Ha KOHCTaTUpYIOLIeM dTane. /[Be He3aBUCHUMBIE BEIOOPKHU.

JHoctymHo: https://www.youtube.com/watch?v=p4y6PzobWRQ

Pacuer kputepust T CtbroenTa ams 3aBUCUMBIX BbIOOpoK B SPSS. JloctymHo:

https://www.youtube.com/watch?v=vDxdslY 3850

Pacuer kpurepust T Bunkokcona B SPSS. JlocTymnHo:

https://www.youtube.com/watch?v=20PE30EZEqgs

Pesynbratsl pacuera kputepus T Bunkokcona B SPSS. JloctynHo:

https://www.youtube.com/watch?v=6rCnWDEhsGo
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Tema 6. PA3JIMYUSA MEXKAY 3-ma U BOJIEE I'PYIIITAMUA

1. OnnodakTopHblii TucniepcnoHHbIN aHaan3 (ANOVA)
Hcnoab3yercsi Jisi CPaBHEHHsI Pe3yJbTaToB 3-X MJIM 0oJiee TPYyNN, TOJIbKO €CJIH
pacnpeneeHusi KOJIMYeCTBEHHBIX NePeMeHHBIX SIBJISIOTCS MapaMeTPHYeCKHMH.
Analyze — Compare Means — One-Way ANOVA
B Dependent List BBoguM 3aBHCHMYIO IIepeMEHHY0, B Factor — BBOIMM HE3aBUCHUMYIO TIEPEMEHHYIO C
3 (u GoJiee) KaTeropUsIMHU.

B Post Hoc:

- B Equal Variances Assumed ormeuaem Bonferroni

- B Equal Variances Not Assumed ormeuaem Tamhane's T2.

Haxxumaem Continue

B Options:
- B Statistics ormeuaem Descriptives, Homogeneity-of-variance test, Welch,
- Means Plotsto

Haxxumaem Continue, nocae — OK.

Test of Homogeneity of Variances

Levene Statistic dfl df2 Sig.
PaumoH KaHan 1,035 2 137 ,358
9MOUMOH KaHan 1,419 2 137 ,245
WUHTYMTMBH KaHan 5,191 2 137 loo7
ImnaTtma ,218 2 137 ,805

B sToli Tabnuue npeacraBiaeHsl pe3ysibTaThl Tecta JIMBUHS, CpaBHUBAIOILETO AUCIEPCUH B TpyIIax
(B HameM citydae B 3 kiyaccax). Ecim p>0,05, nucniepcun BHYTpH TPYIII SIBJISIFOTCS. OTHOPOAHBIMHU.
Ecnu p<0,05, Toraa aucnepcuu BHYTPH TPYIII HE SIBJISIOTCS. OAHOPOIHBIMU.

Takum 00pa3oM, NUCHEPCUHM INEPEMEHHBIX PAUUOHATbHBIL KAHA IMRAMUU, IMOUUOHAILHBIIL

Kanan mnamuu W imnamus 1 SBISIOTCS OIHOPOJAHBIMH BO BCEX 3x rpymniax, HO JUCIICPCHUU

IIEPEMEHHON _ pasnuyaroTCa MEXAy IpyniaMu .:0,007).

ANOVA
Sum of Squares df Mean Square F Sig.

Between Groups 4,978 2 2,489 1,845 ,162
PaumoH Within Groups 184,815 137 1,349
KaHan

Total 189,793 139

Between Groups 6,743 2 3,371 1,934 ,148
3mounoH Within Groups 238,800 137 1,743
Karan Total 245,543 139

Between Groups 2,143 2 1,071 ,623 ,538
VIHTYUTMBH  \yithin Groups 235,600 137 1,720
Karan Total 237,743 139

Between Groups 70,406 2 35,203 ,390 ,678
SMnaTtvsa Within Groups 12379,480 137 90,361

Total 12449,886 139
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Ecnu p>0,05, HeT paznuuuii Mexxay rpynnaMud. CTaTUCTUYECKUE PA3JIMYHS €CTh TOJIBKO MPU

p=<0,05.

Kaxk yurare nadueie B Tadaune:

Hem cywecmeennvix pasnuvuii meswcoy knaccamu (9, 10 u 12) no smnamuu u ee cocmagisiioujum.

Robust Tests of Equality of Means

Statistic? dfl df2 Sig.
PaumoH KaHan Welch 1,679 2 86,787 ,193
3moumoH kaHan Welch 2,145 2 90,020 ,123
MHTYyTMBH KaHan Welch 72 2 83,993 ,466
ImnaTtua Welch ,381 2 88,508 ,684

a. Asymptotically F distributed.

Tect Benua nonreepxaaet HepaBeHCTBO (eciu p<0,05) unm paeHctBo (eciu p>0,05) cpeanux

3HAQYECHUH B rpymnIax.

[Tpu p>0,05, cmotpum paznuuus o kputreputo boudepponu, npu p<0,05 cmMoTpuM paznuyus Mo
Kputeputo TaMxeiiH.

Multiple Comparisons

Dependent Variable (I) knacc | J) knacc Mean Std. Error Sig. 95% Confidence Interval

Difference Lower Bound | Upper Bound
(I-J)

9 10 ,465 ,246 ,184 -,13 1,06
12 ,185 ,246 1,000 -,41 ,78
Bonferroni 10 9 -,465 ,246 ,184 -1,06 ,13
12 -,280 ,232 ,690 -,84 ,28
12 9 -,185 ,246 1,000 -,78 41
PaunoH 10 ,280 ,232 ,690 -,28 ,84
KaHan 9 10 ,465 ,262 ,219 -,17 1,10
12 ,185 ,250 ,845 -,43 ,80
T aMXeiiH 10 9 -,465 ,262 ,219 -1,10 17
12 -,280 222 ,508 -,82 ,26
12 9 -,185 ,250 ,845 -,80 43
10 ,280 222 ,508 -,26 ,82
9 10 -,520 ,280 ,197 -1,20 ,16
12 -,440 ,280 ,355 -1,12 24
Bonferroni 10 9 ,520 ,280 ,197 -,16 1,20
12 ,080 ,264 1,000 -,56 72
12 9 ,440 ,280 ,355 -,24 1,12
SMOUMOH 10 -,080 ,264 1,000 -,72 ,56
KaHan 9 10 -,520 ,265 ,150 -1,16 12
12 -,440 ,280 316 -1,12 24
9 ,520 ,265 ,150 -,12 1,16
Tamhane 10 12 080 272|988 ~58 74
12 9 ,440 ,280 316 -,24 1,12
10 -,080 272 ,988 -, 74 ,58
9 10 ,220 ,278 1,000 -,45 ,89
12 -,060 ,278 1,000 -, 73 61
Bonferroni 10 9 -,220 ,278 1,000 -,89 45
UHTYUTUBH 12 -,280 ,262 ,863 -,92 ,36
KaHan 12 9 ,060 ,278 1,000 -,61 73
10 ,280 ,262 ,863 -,36 92
Tamhane 9 10 ,220 ,307 ,856 -,53 ,97
12 -,060 ,307 ,996 -,81 ,69
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10 9 -,220 ,307 ,856 -,97 ,53

12 -,280 ,230 ,538 -,84 ,28

12 9 ,060 ,307 ,996 -,69 ,81

10 ,280 ,230 ,538 -,28 ,84

9 10 -1,480 2,016 1,000 -6,37 3,41

12 ,000 2,016 1,000 -4,89 4,89

Bonferroni 10 9 1,480 2,016 1,000 -3,41 6,37
12 1,480 1,901 1,000 -3,13 6,09

12 9 ,000 2,016 1,000 -4,89 4,89

Smnatis 10 -1,480 1,901 1,000 -6,09 3,13
9 10 -1,480 2,061 ,855 -6,50 3,54

12 ,000 2,011 1,000 -4,90 4,90

Tamhane 10 9 1,480 2,061 ,855 -3,54 6,50
12 1,480 1,882 ,818 -3,09 6,05

12 9 ,000 2,011 1,000 -4,90 4,90

10 -1,480 1,882 ,818 -6,05 3,09

Ecim p<0,05, cpeanue 3Ha4YeHHs TpPYINI CTAaTUCTHYECKHE pasiaudarorcd, ecau p>0,05, Her
JNOCTOBEPHBIX pa3Inyuil.

2. Kpurepuii H Kpyckanna-Yoaeca
Hcnoab3yercsi IUIsi CPABHEHHS Pe3yJIbTaTOB 3-X HJIM 00Jiee TPy /IS MOPS/IKOBBIX MepeMeHHbIX
WJIH KOJTUYeCTBEHHBIX MEePEeMEHHBIX, eCJIN pacipeie/ieHus siBJASIOTCS HemapaMeTpH4ecKUMM.
Analyze — Nonparametric Tests — Legacy Dialogs — K-Independent Simples
B Test Variables Lists BBouM 3aBuCHMBIE TIEpEMEHHBIE.
B Grouping Variable BBogiM HE3aBUCHMYIO TIEPEMEHHYIO.
B Define Range BcrapnsieM MUHHMAIbHOE M MaKcuMalibHOE 3HaueHus. Haxxumaem Continue,

Ormeuaem Kruscal-Wallis. Haxumaem OK.

Ranks
[ knacc N Mean Rank

9 40 78,21
PaLMOH 10 50 63,42
KaHan 12 50 71,41

Bcero 140

9 40 60,24
SMOUMOH 10 50 75,69
KaHan 12 50 73,52

Bcero 140

9 40 70,08
NHTYUTUBH 10 50 65,70
KaHan 12 50 75,64

Bcero 140

9 40 68,78

10 50 73,55
SmMnathA 12 50 68,83

Bcero 140
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Test StatisticsaP

PaumoH KaHan | IMOUMOH KaHan | UHTyMTUBH KaHan | YCTaHOBKM
Chi-Square 3,189 3,856 1,588 6,714
df 2 2 2 2
Asymp. Sig. ,203 ,145 ,452 ,035

a. Kruskal Wallis Test
b. Grouping Variable: knacc

Tonbko nipu P<0,05 ecTb TOCTOBEPHBIEC PA3TUUHMSL.

Kak uuTarh JIaHHBIE B Ta6n1/1ue:

Ecmb

cnocobemeyrowue smnamuu»’ y? =6,714, di=2, p=0,035.

00CMOGepHbIEe  PA3IUYUA  MedcOy  Kiaccamu

moOJbKO no nepeMeHHOI/Vl

«YyCmaHoB6KU

o

s

Tpenuposka:

Ynpaxnenue 14.

OT THUIIa PACIIPCACICHUA TaHHBIX.

CpaBHuTe pe3yabTaThl 3-X U OoJiee HE3aBUCHUMBIX TPYII, MOJIy4YEeHHBIE 1O 3

HCIIPCPBIBHBIM IICPEMCHHLBIM, BLI6paB COOTBeTCTBYIOH_[I/Iﬁ TECT B 3aBUCHUMOCTHU

Pekomendyemwe UCMOYHUKU:

1. Jucnepcuonnsiii ananu3 B SPSS. [locrymHo:

https://www.youtube.com/watch?v=|L7DzzhlZ\V/8

2. 13. ®akropHblit ananu3 B mporpamme SPSS. UnTtepnpetanus pe3ynbratoB. JJocTynHo:

https://www.youtube.com/watch?v=i2sKVcEYEyw

3. Pacuer xputepus H Kpyckamra Yomneca B SPSS. JloctynHo:

https://www.youtube.com/watch?v=t61zx9nu7Al

4. Pesynbratel pacuera kpurepus H Kpyckanna Yonneca B SPSS. JloctynHo:

https://www.youtube.com/watch?v=f6GLwfwBVfs
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INTRODUCTION
This methodological guide is intended for students in the final year of the PSYCHOLOGY

study program to facilitate their learning activity within the Computerized Statistical Analysis course
provided for the VI semester in accordance with the study plan.

The specialized course has as its primary objective the deepening of theoretical knowledge
regarding the use of statistics in the field of psychology and the development of the skills necessary
for operating the SPSS software. These competencies are essential both for conducting research
activities and for the accurate interpretation of the results of scientific studies during routine
documentation. The learning outcomes will be applied in the planning of experimental research, in
the descriptive and inferential analysis of the bachelor’s thesis data.

Skills developed during the course:

CG 2. Analysis of data pertaining to concrete situations of a psychological nature.
CP 6. Adaptation of psychological assistance methods and techniques to diverse contexts.
Study results:
Upon completion of the course, the student will be able to:
F-1. Objectively examine and investigate the data, information, and circumstances related to
concrete problems or situations of a psychological nature, assessing the quality of the data and
information gathered for addressing the issue or situation.
F-2. Apply effective methods of psychological assessment according to the specific context,
analyzing the results obtained.
The content of the course units
Topic 1. Concepts used in statistical processing
Types of variables, indicators of central tendency, indicators of dispersion, indicators of
distribution type, types of distributions, characteristics of the normal distribution.

Topic 2. Data entry, editing, and creation in SPSS
Copying data from a spreadsheet editor into the Data View window, editing variables in the
Variable View window. Saving the document created in SPSS. Transforming scores and creating
new variables.

Topic 3. Descriptive data analysis
Determining the frequencies of nominal and ordinal variables and their graphical representation.
Descriptive analysis of scale-type variables. Normality test.

Laboratory Work No. 1: Identifying the normality of the distribution. Determining the frequencies

of dependent variables in relation to an independent variable.
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Topic 4. Correlations or associations between variables
Selecting the statistical test according to the characteristics of the analyzed distributions. Using
parametric statistical methods (Pearson correlation test) and nonparametric methods (Kendall’s
tau test, Spearman’s rank correlation test, Chi-square test, and Fisher’s exact test). Interpreting the
data.

Laboratory Work No. 2: Correlating/associating data and interpreting the results.

Topic 5. Differences between two groups
Selecting the statistical test according to the characteristics of the analyzed distributions.
Comparing two independent samples (independent samples t-test and Mann-Whitney U test) and
two dependent samples (paired samples t-test and Wilcoxon signed-rank test). Interpreting the
data.

Topic 6. Differences among three or more groups
Comparing three or more independent groups (one-way ANOVA and Kruskal-Wallis test).
Interpreting the data.

Laboratory Work No. 3: Comparing data from two or more groups and interpreting the results.
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Part I. DESCRIPTIVE STATISTICS

Topic 1. TERMS AND CONCEPTS USED IN DESCRIBING A DISTRIBUTION

A. Types of variables
. Nominal variables
* Classify different cases into the predefined categories of a variable
» Example: gender, age, religion, with/without coffee

» Statistics: frequency of each category, mode

Ordinal variables

* Categories ordered from “lower” to “higher”, according to the degree to which they
possess the measured trait

» Example: educational level, level of intensity of a trait (low / medium / high)

» Distances between categories are not necessarily equal

« Statistics: frequency, mode

* The position in the hierarchy for each subject = rank

Interval scale variables

* Subjects can take scores that are equally spaced

* Answer questions like: What is the difference between...? How much more...?
 Example: year of birth, score on a psycho-social assessment tool (EQ, 1Q, anxiety,
aggression, etc.)

* Zero is set arbitrarily, not absolute (e.g., Celsius/Kelvin temperature)

* Therefore, it does not allow calculation of ratios

* Allows calculation of mean and variance — parametric statistical tests

Ratio scale variables

* Have a natural zero point — reflects the absence of that characteristic
» Answer the question: How many times more...?

* Example: number of years of schooling, reaction time, adrenaline level

* Allows calculation of ratios — comparisons between elements

59



Exercise 1

'{@:(;) = Classify the data provided by the answers as quantitative or qualitative and
\V : indicate the measurement scale for each one.
Training: a) What is your age?

b) Are you the person who usually does the shopping for your family?

¢) How many people are in your family?

d) How would you rate the taste of the product on a scale from 1 to 10, where 1
means least tasty?

e) Will you buy this product if it is available in stores?

f) If your answer to () is “Yes”, how often will you buy the product?

B. Concepts used in describing a distribution
1) Indicators of central tendency

*  Mean (“m” or “M”) - the arithmetic mean of a group, calculated by summing the individual
scores of all subjects in the group and dividing the total by the number of subjects in the
group.
Example: 2, 3,5,6,7 M=(2+3+5+6+7):5=23:5=4,6

* Median (“Me”) - the central score, the midpoint of the set of scores that divides it into two
equal parts.
— For an odd number of scores - it is a whole number (e.g., 2, 3,5, 6, 7 — Me =5)
— For an even number of scores - it falls between two values.
Example: 2,3,4/5,6,7 Me=450rEx:2,3/5,6 Me=4

* Mode (“Mo”) - the score with the highest frequency.
Example: 2, 3, 5, 6, 6, 7 — Mo = 6 (unimodal distribution)
Example: 2, 3, 3,5, 6,6, 7 — Mo = 3 and Mo = 6 (bimodal distribution)
Example: 2,3,3,3,5,6,6,6,7,8,9,9,9 — Mo =3, Mo = 6, and Mo = 9 (multimodal

distribution)

2) Indicators of dispersion
* Range (“4”) — the difference between the maximum and minimum scores in the
distribution: A=V max -V min
Example: 2,3,5,6,7—>A=7—-2=5

60



* Mean deviation (“d”) — shows how much the individual scores deviate from the mean: d
ind= V- M. The sum of the mean deviations is always equal to zero.
Example: 2,3,5,6,7 > M=4.6
Individual mean deviations:

di=2-46=-26

d:=3—-46=-16

ds=5—-4.6=04

di=6—-4.6=14

ds=7—4.6=24
The mean deviation of a series is calculated as: d =) |V — M| /n.
Add up all deviations disregarding sign and divide by n: 8.4 /5 = 1.68 (mean deviation of the
dataset).

*  Variance (“s*”) — the mean of the squared differences between individual scores and the
arithmetic mean (mean of squared deviations): s>=>d*/n
Example: s2=((-2,6)2+ (-1,6)2+ (0,4)%+ (1,4)*+ (2,4)?)/5 = (6,76+2,56+0,16+1,96+5,76) /
5=17,2/5=3,44

«  Standard deviation (“s”) — the square root of the variance: s=vs
Example: s=V3,44 = 1,85

The standard deviation shows how much the values of a series tend to spread around the mean. An
empirical rule states that:

- 68.37% of the values lie within the interval (M —s , M + s)

- 98.45% of the values lie within the interval (M — 2s , M + 2s)

- 99.73% of the values lie within the interval (M — 3s, M + 3s)

- 99.94% of the values lie within the interval (M —4s , M + 4s)

*  Coefficient of variation (“CV”) — shows the degree of dispersion of scores around the
mean, calculated by dividing the standard deviation by the mean and multiplying by 100%:
CV=s/M-100% (ex: 1,85/ 4,6 x 100% =40,2%)

- Values below 10% indicate a homogeneous population

- Values between 10%—-20% indicate a relatively homogeneous population
- Values between 20%—-30% indicate a relatively heterogeneous population
- Values above 30% indicate a heterogeneous population.

3) Indicators of distribution shape
» Kaurtosis - indicates how peaked or flat a distribution is:

- Normal distribution: kurtosis = 3, excess kurtosis =0
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- Leptokurtic distribution (peaked): kurtosis > 3, excess kurtosis > 0 (red)

- Platykurtic distribution (flat): kurtosis < 3, excess kurtosis < 0 (blue)

0.9 |
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0.6 | 1

0.5 | 1

0.4 1

0.3 | .

0.2 1

0.1 | .

» Skewness
- Symmetric distribution - from —% to +%
- Moderately asymmetric distribution — between —1 and —: or between +%: and +1
- Strongly asymmetric distribution — less than —1 or greater than +1
Left (positive) skewness — lower values than the mean predominate

Right (negative) skewness — higher values than the mean predominate

, Mean
Median Median

Mode

Mode /5 | 1= Mean |

; .

| |

I

I

I |

I I

] |

I I

| ]

Positive Symmetrical Negative
Skew Distribution Skew

Characteristics of the normal distribution:
— It is unimodal

— Symmetric around the mean

— Normal kurtosis

— The left and right tails approach zero

— It applies only to continuous variables

— The measures of central tendency have the same value: M = Me = Mo
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@@ Determine the mean, median, mode, range, mean deviation, variance, standard
Xv 2 deviation, and coefficient of variation for the given sets of scores:
Training: Setl:1,4,5/2,2,3,4 Setll:1,4,5,2,2,3,4,55

M= M=
Me= Me=
Mo= Mo=
A= A=
d= d=
s?= s?=
S= S=
Cv= Cv=
Exercise 3.

Exercise 2.

Based on the data obtained in Exercise 1 for the two sets of scores and the
characteristics of a normal distribution, determine the type of distribution
(normal or not) for each set of scores. Justify your answer.

Recommended sources:

1.

Descriptive Statistics: Definition, Overview, Types, and Examples. Available:
https://www.investopedia.com/terms/d/descriptive_statistics.asp

Descriptive Statistics: FULL Tutorial - Mean, Median, Mode, Variance & SD (With
Examples). Available: https://www.youtube.com/watch?v=SplCk-t1BeA
Descriptive Statistics [Simply explained]. Available:
https://www.youtube.com/watch?v=FzujlY09GYo

Introduction to statistics. Available:
https://uniskills.library.curtin.edu.au/numeracy/statistics/introduction/

Normal Distribution | Examples, Formulas, & Uses. Available:
https://www.scribbr.com/statistics/normal-distribution/

Normal Distributions Explained — With Real-World Examples. Available:
https://www.youtube.com/watch?v=xIxaa9YhT6A

. The Normal Distribution, Clearly Explained!!!. Available:

https://www.youtube.com/watch?v=rzFX5NWojp0

OTT, R.L.,, LONGNECKER, M. An Introduction to Statistical Methods and Data Analysis.
Texas A&M University. 5-th ed. ISBN 0-543-25122-6. Available:
https://eclass.uoa.gr/modules/document/file.php/ECD433/%CE%91%CE%BD%CE%AC%
CE%BB%CF%85%CF%83%CE%B7%20%CE%B4%CE%B5%CE%B4%CE%BF%CE%
BC%CE%AD%CE%BD%CF%89%CE%BD%20%CE%BC%CE%B5%20%CF%84%CE
%BF%20SPSS/%CE%92%CE%B9%CE%B2%CE%BB%CE%B9%CE%BF%CE%B3%C
F%81%CE%B1%CF%86%CE%AFY%CE%B1/Statistical%20Methods%20and%20Data%20
Analysis%205Ed.pdf

What is Descriptive Statistics? A Beginner's Guide to Descriptive Statistics! Available:
https://www.youtube.com/watch?v=jfa8hDU6Mz8
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https://uniskills.library.curtin.edu.au/numeracy/statistics/introduction/
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https://eclass.uoa.gr/modules/document/file.php/ECD433/%CE%91%CE%BD%CE%AC%CE%BB%CF%85%CF%83%CE%B7%20%CE%B4%CE%B5%CE%B4%CE%BF%CE%BC%CE%AD%CE%BD%CF%89%CE%BD%20%CE%BC%CE%B5%20%CF%84%CE%BF%20SPSS/%CE%92%CE%B9%CE%B2%CE%BB%CE%B9%CE%BF%CE%B3%CF%81%CE%B1%CF%86%CE%AF%CE%B1/Statistical%20Methods%20and%20Data%20Analysis%205Ed.pdf
https://eclass.uoa.gr/modules/document/file.php/ECD433/%CE%91%CE%BD%CE%AC%CE%BB%CF%85%CF%83%CE%B7%20%CE%B4%CE%B5%CE%B4%CE%BF%CE%BC%CE%AD%CE%BD%CF%89%CE%BD%20%CE%BC%CE%B5%20%CF%84%CE%BF%20SPSS/%CE%92%CE%B9%CE%B2%CE%BB%CE%B9%CE%BF%CE%B3%CF%81%CE%B1%CF%86%CE%AF%CE%B1/Statistical%20Methods%20and%20Data%20Analysis%205Ed.pdf
https://eclass.uoa.gr/modules/document/file.php/ECD433/%CE%91%CE%BD%CE%AC%CE%BB%CF%85%CF%83%CE%B7%20%CE%B4%CE%B5%CE%B4%CE%BF%CE%BC%CE%AD%CE%BD%CF%89%CE%BD%20%CE%BC%CE%B5%20%CF%84%CE%BF%20SPSS/%CE%92%CE%B9%CE%B2%CE%BB%CE%B9%CE%BF%CE%B3%CF%81%CE%B1%CF%86%CE%AF%CE%B1/Statistical%20Methods%20and%20Data%20Analysis%205Ed.pdf
https://eclass.uoa.gr/modules/document/file.php/ECD433/%CE%91%CE%BD%CE%AC%CE%BB%CF%85%CF%83%CE%B7%20%CE%B4%CE%B5%CE%B4%CE%BF%CE%BC%CE%AD%CE%BD%CF%89%CE%BD%20%CE%BC%CE%B5%20%CF%84%CE%BF%20SPSS/%CE%92%CE%B9%CE%B2%CE%BB%CE%B9%CE%BF%CE%B3%CF%81%CE%B1%CF%86%CE%AF%CE%B1/Statistical%20Methods%20and%20Data%20Analysis%205Ed.pdf
https://eclass.uoa.gr/modules/document/file.php/ECD433/%CE%91%CE%BD%CE%AC%CE%BB%CF%85%CF%83%CE%B7%20%CE%B4%CE%B5%CE%B4%CE%BF%CE%BC%CE%AD%CE%BD%CF%89%CE%BD%20%CE%BC%CE%B5%20%CF%84%CE%BF%20SPSS/%CE%92%CE%B9%CE%B2%CE%BB%CE%B9%CE%BF%CE%B3%CF%81%CE%B1%CF%86%CE%AF%CE%B1/Statistical%20Methods%20and%20Data%20Analysis%205Ed.pdf
https://www.youtube.com/watch?v=jfa8hDU6Mz8

Topic 2. DATA ENTRY, EDITING, AND CREATION IN SPSS
1. Copy the data from Excel into SPSS.
2. In the VARIABLE VIEW editor, fill in the following information:
« Name - enter a short name for the variable without spaces (this will display as the
variable name in DATA VIEW)
e Type -numeric
« Decimals -enter 0 if you have whole numbers or 2 if you have numbers with decimals
o Label -enter the name of the variable
o Values - enter codes only for nominal variables
o Align - center
o Measure - the type of variable (nominal, ordinal, scale — either interval or ratio)
3. Determine the indicators of central tendency, dispersion, and distribution shape for the interval
or ratio scale variables:
Analyse — Descriptive Statistics — Frequencies
Statistics:
Central Tehndency: Mean, Median, Mode
Dispersion: Std. deviation, Variance
Distribution: Skewness, Kurtosis
4. Transform the monthly income into the categories "below average™ and "above average":
Transform — Recode into Different Variables (move the required variable into the window).
Name: monthly income 08, Label: monthly income level 08
Old and New Values — Range (enter the minimum value) through (enter the mean value)
New Value — enter “1”, then click Add
Old and New Values — Range (enter mean value + 1) through (enter maximum value)
New Value — enter “2”, then click Add, and then Continue below.
On the Data View page, edit the Label for the newly created variable.
5. Transform (following the steps from point 4) the scores from the variable “integration into the
group” into levels according to the following intervals:
1-4 — low level
5-7 — medium level
8-10 — high level
Name the new variables as follows: Name: NivInt08, Label: integration level 08.
6. Create the variable AVERAGE INTEGRATION OVER 3 YEARS:
Transform — Compute Variable

Target Variable: Medint
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Numeric Expression: (integr 08+ integr 09 + integr 10)/3. Click the button OK

7. Transform the “average integration” into levels (use the levels from point 5 and the steps from

point 4).

e

Training:

Exercise 4.
Create a new .sav document, using a new database in excel. Edit the variables.

Exercise 5.
Create new variables by converting continuous variables to ordinal variables. Edit

the new variables.

Exercise 6.
Determine for all continuous variables the following indicators: mean, median,
mode, range, mean deviation, dispersion, standard deviation, coefficient of

variation, minimum and maximum value.

Recommended sources:
1. How to Enter Data in SPSS for Beginners | Quick Tutorial. Available:

https://www.youtube.com/watch?v=0GZmaDstCLM

2. 01 How to Use SPSS - An Introduction to SPSS for Beginners. Available:
https://www.youtube.com/watch?v= zFBUfZEBWOQ&Iist=PLVI iGT5ZuRkk2d-

kePUmIIHD5pmOuquN

3. Learn basics of SPSS in 10 minutes | Data Entry in SPSS | Scale, ordinal, Nominal Variables |.

Available: https://www.youtube.com/watch?v=Wp2eUfLIlusk
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https://www.youtube.com/watch?v=oGZmaDstCLM
https://www.youtube.com/watch?v=_zFBUfZEBWQ&list=PLVI_iGT5ZuRkk2d-kePUmlIHD5pmOuquN
https://www.youtube.com/watch?v=_zFBUfZEBWQ&list=PLVI_iGT5ZuRkk2d-kePUmlIHD5pmOuquN
https://www.youtube.com/watch?v=Wp2eUfLlusk

Topic 3. DESCRIPTIVE DATA ANALYSIS

1. Determine the frequencies according to gender, monthly income level by year, presence of

sanctions by year, attitude toward management, level of perceived autonomy, and level of group

integration by year:

Analyse — Descriptive Statistics — Frequencies

2. Determine the frequencies by gender for the following variables:

monthly income level by year,
presence of sanctions by year,
attitude toward management,
level of perceived autonomy,

level of group integration by year.

Analyse — Descriptive Statistics — Crosstabs — Rows (the variables we are interested in) /

Columns (Independent variable — e.g., gender)

— Cells — Percentages: Row, Column, Total
Click the button Continue, then OK

3. Determine the frequencies according to sanctions 08 for the following variables (steps from p.

2):

monthly income level by year
attitude toward management
level of perceived autonomy

level of group integration by year

4. Check the normality of the score distributions for “monthly income 08 and “monthly income

09” using the Kolmogorov-Smirnov test:

Analyse — Descriptive Statistics — Explore

Plots — select Normality plots with tests

Click the button Continue, then OK

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
IQ .145 40 .034 .920 40 .008
EQ .087 40 .200° 977 40 .568

*, This is a lower bound of the true significance.
a. Lilliefors Significance Correction
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The Kolmogorov-Smirnov test compares the empirical distribution with the theoretical (normal)
distribution.

We look at the Sig. (significance) value. If the value is greater than 0.05, it means the distribution
approximates normality, and therefore parametric inferential tests can be used.
If it is less than 0.05, there are differences between the empirical distribution and the normal
distribution.

In the given example for the 1Q variable, p = 0.034, so the distribution of individual 1Q scores for
the 40 subjects differs from the normal  distribution  (Gaussian  curve).
For the EQ variable, p = 0.2, so the distribution of scores for this variable does not significantly

differ from the normal distribution.

Exercise 7.
@;@ = Determine the frequencies (nr and %) of the scores of continuous variables.

\v . Exercise 8.

Training: Using the Crosstabs option, generate frequency tables (number and %) by
crossing two categorical variables.
Exercise 9.
Using the normality test, determine the type of data distribution for all
continuous variables.

Recommended sources:
1. 02 Descriptive Statistics and Frequencies in SPSS — SPSS for Beginners. Available:

https://www.youtube.com/watch?v=bapuGcjwiL Q&list=PL VI iGT5ZuRkk2d-
kePUmITHD5pmOuquN&index=2

2. 03 Descriptive Statistics and z Scores in SPSS — SPSS for Beginners. Available:
https://www.youtube.com/watch?v=99fGYHGYO5U&Ilist=PLVI1_iGT5ZuRkk2d-
kePUmITHD5pmOuquN&index=3

3. SPSS course for beginners: Stats basics, creating variables, data entry, descriptive stats.

Available: https://www.youtube.com/watch?v=-UF2k0OPTw5w

4. Data cleaning, Sifting, data outlier, Cross tab, Frequencies in SPSS (Lesson 5). Available:
https://www.youtube.com/watch?v=_1E5cFCgx60

5. Normality Tests in SPSS. Available:
https://www.youtube.com/watch?v=2GRZ_d4ftoo&t=298s

6. Normality Tests in SPSS. Available: https://www.youtube.com/watch?v=2GRZ_d4ftoo
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https://www.youtube.com/watch?v=99fGYHGyO5U&list=PLVI_iGT5ZuRkk2d-kePUmlIHD5pmOuquN&index=3
https://www.youtube.com/watch?v=-UF2k0PTw5w
https://www.youtube.com/watch?v=_1E5cFCgx6o
https://www.youtube.com/watch?v=2GRZ_d4ftoo&t=298s
https://www.youtube.com/watch?v=2GRZ_d4ftoo

Part Il. INFERENTIAL STATISTICS

Topic 4. CORRELATIONS OR ASSOCIATIONS BETWEEN VARIABLES
The decision regarding which statistical test to use depends on the type of variables and distribution

characteristics, according to the table:

Variable 1 Variable 2 Statistical test
Interval / ratio Interval / ratio r Pearson (for parametric distributions)
Kt Kendall-tau (for non-parametric distributions)
Ordinal Ordinal rs Spearman
Categorical Categorical %2 Chi-Square (if at least one variable has 3 or more
(nominal or (nominal or ordinal) | categories)
ordinal) Fisher’s Exact Test (only if both variables are
dichotomous)

Assessment of correlation strength based on the correlation coefficient value, according to Davis:

Correlation coefficient | Strength of correlation
0,01 -0,09 Negligible correlation
0,10-0,29 Low / weak correlation
0,30 -0,49 Moderate correlation
0,50 - 0,69 Substantial correlation
0,70-1 Very strong correlation

1. Pearson Correlation Test
Analyze — Correlate — Bivariate

Select Pearson, Two-tailed, Flag significant correlations

Click OK
Correlations
IQ EQ
Pearson Correlation 1 -.081
1Q Sig. (2-tailed) .620
N 40 40
Pearson Correlation -.081 1
EQ Sig. (2-tailed) .620
N 40 40

The correlation coefficient r = —0.081 (a negative correlation), and the significance level p = 0,62.
Therefore, 1Q does not correlate with EQ.

If r were 0,75(r= 0,75), p < 0.05, then we would say: EQ correlates very strongly with 1Q, and this
correlation is positive / directly proportional: r = 0.75, p <0.05.
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2. Kendall’s Tau Association Test
Analyze — Correlate — Bivariate

Select Kendall's tau-b, Two-tailed, Flag significant correlations

Click OK
Correlations
IQ EQ
Correlation Coefficient 1.000 -.049
1Q Sig. (2-tailed) . .664
Kendall's tau_b N . - 40 40
- Correlation Coefficient -.049 1.000
EQ Sig. (2-tailed) .664 .
N 40 40

The data obtained for the EQ variable did not show a significant association between the ranks and
those obtained for the 1Q variable: Kt =—-0.049, p = 0.664.
In research, only the coefficient values that indicate a statistically significant correlation or

association (i.e., with p < 0.05) are reported.

3. Spearman Association Test
Analyze — Correlate — Bivariate

Select Spearman, Two-tailed, Flag significant correlations

Click OK
Correlations
1Q EQ

Correlation Coefficient 1.000 -.063

1Q Sig. (2-tailed) . .698

Spearman'’s rho N . - 40 40

Correlation Coefficient -.063 1.000

EQ Sig. (2-tailed) .698 .

N 40 40

There is an insignificant association / no significant association between the ranks of the “1Q”

variable and those of the “EQ” variable (p = 0.698).

4. Chisquare Test
It is only for categorical variables: nominal or ordinal. The Chi-square test is used only when at
least one variable has three or more categories (for example, the variable “sex” has 2 categories —
girls and boys; the variable “level of education” has 3 categories: high school, college, university).
For instance, we may want to see whether there is an association between gender and level of

education - in other words, whether the number of girls and boys differs significantly across high
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school, college, and university. Or we may want to see if there is an association between level of
education and 1Q level.

Analyse — Descriptive Statistics — Crosstabs — Rows (one variable), Columns (another variable).
Statistics: Chi square; Phi and Cramers V. Click Continue

- Cells: Percentages — Row, Column, Total. Click Continue, after OK

sex* studii Crosstabulation

level of education Total
high school college university

Count 7 10 3 20

female % within sex 35.0% 50.0% 15.0% 100.0%

sex % within level of education 100.0% 50.0% 23.1% 50.0%
Count 0 10 10 20

male % within sex 0.0% 50.0% 50.0% 100.0%

% within level of education 0.0% 50.0% 76.9% 50.0%

Count 7 20 13 40

Total % within sex 17.5% 50.0% 32.5% 100.0%
% within level of education 100.0% 100.0% 100.0% 100.0%

How to read the data from the table:

By row: Out of a total of 20 girls, 7 (35%) graduated from high school, 10 (50%) from college, and
only 3 (15%) attended university.

By column: Of the 7 subjects with a high school education, all are girls (100%); of the 20 subjects
who graduated from college, 50% are girls (10) and 50% are boys (10); of the 13 subjects with a
university degree, 23.1% are girls (3) and 76.9% (10) are boys.

Chi-Square Tests

Value df Asymp. Sig. (2-
sided)
Pearson Chi-Square 10.7692 2 .005
Likelihood Ratio 13.681 2 .001
Linear-by-Linear Association 10.005 1 .002
N of Valid Cases 40

a. 2 cells (33.3%) have expected count less than 5. The minimum
expected count is 3.50.

How to read the data from the table:

From the table above, we are interested in the Chi-square coefficient and the significance level.

The study conducted on 40 subjects confirms a higher frequency of boys with a university degree
compared to girls (x> = 10,697, df = 2, p = 0,005 < 0,05), which means there is a significant
association between level of education and gender (a higher frequency of girls with only a high school
education compared to a higher frequency of boys with a university degree).

Since we obtained a statistically significant result, an additional indicator is needed to show the

strength of the association — this is the Cramér’s V coefficient shown in the table below.
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Symmetric Measures

Value Approx. Sig.

. . Phi .519 .005
Nominal by Nominal
Cramer's V 519 .005
N of Valid Cases 40

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

How to read the data from the table:

The frequency differences between girls and boys in relation to the level of education show a strong
association: phi = 0.519.

The Phi value is interpreted according to the following table:
0,01-0,24 Small effect
Phi/ ¢ 0,25-0,39 Medium effect
Peste 0,40 Large effect

5. Fisher’s Exact Test
It is for categorical variables: nominal or ordinal. The test is applied when both variables are
dichotomous (e.g., the variable “gender” with 2 categories — girls and boys; the variable “EQ level”
with 2 categories — below average and above average).
For example, we want to see if there is a significant association between gender and EQ level; in
other words, whether the number of girls and boys with below-average EQ differs significantly from
the number of girls and boys with above-average EQ. The test works with frequencies, not with
individual scores.
Analyse — Descriptive Statistics — Crosstabs — Rows (one variable), Columns (another variable).

- Exact: select Exact. Click Continue

- Statistics: Chi Square. Click Continue

Click OK
sex *level EQ Crosstabulation
levelEQ Total
below average |above average

Count 9 11 20

female % within genul 45.0% 55.0% 100.0%

% within nivel EQ 47.4% 52.4% 50.0%

Sex Count 10 10 20
male % within genul 50.0% 50.0% 100.0%

% within nivel EQ 52.6% 47.6% 50.0%

Count 19 21 40

Total % within genul 47.5% 52.5% 100.0%
% within nivel EQ 100.0% 100.0% 100.0%
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Chi-Square Tests

Value df Asymp. Sig. | Exact Sig. | Exact Sig. Point

(2-sided) (2-sided) (1-sided) | Probability
Pearson Chi-Square .1002 1 752 1.000 .500
Continuity Correction® .000 1 1.000
Likelihood Ratio .100 1 751 1.000 .500
Fisher's Exact Test 1.000 .500
Linear-by-Linear Association .098¢ 1 .755 1.000 .500 .236
N of Valid Cases 40

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 9.50.
b. Computed only for a 2x2 table
c. The standardized statistic is -.313.

The two-tailed significance level is 1, the one-tailed significance level is 0.5, both greater than 0.05
- the accepted significance threshold.

How to read the data from the table:

There are no differences between female and male participants regarding EQ level. / The ratio of
girls to boys with below-average EQ does not differ from the ratio of girls to boys with above-

average EQ.

Recommended sources:

1. Correlation Analysis in SPSS. Available: https://www.youtube.com/watch?v=k58PC9si6r4

2. 04 Correlation in SPSS — SPSS for Beginners. Available:
https://www.youtube.com/watch?v=6EH5DSaCF 8&list=PLVI1_iGT5ZuRkk2d-
kePUmITHD5pmOuquN&index=5

3. Pearson Correlation — SPSS. Available: https://www.youtube.com/watch?v=VOI5IIHfZVE

4. Interpret SPSS output for correlations: Pearson's r. Available:
https://www.youtube.com/watch?v=pgQ9T_SdzoQ

5. SPSS Pearson Chi square independence. Available:
https://www.youtube.com/watch?v=d40_gflyj9o

6. How to Run CHi-Square and Fishers Exact | SPSS. Available:
https://www.youtube.com/watch?v=x8vUQSGPH1U

7. SPSS - Fisher exact test. Available: https://www.youtube.com/watch?v=KomStQDeraY
8. How to Use SPSS-Fisher's Exact Test. Available:

https://www.youtube.com/watch?v=LynaslsG0xI
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Topic 5. DIFFERENCES BETWEEN TWO GROUPS

The decision regarding which test to use will be made according to the instructions in the table:

Independent Variable Dependent Variable Statistical Test
= Interval / ratio (parametric distribution) Independent samples
- 39 t-test
= 0 S S - :
c 2 28 Ordinal (non-parametric) or _
= S |2 Interval / ratio (distribution is NOT normal) | Mann-Whitney U test
—_ 4(_—6‘ _
TOU o = Interval / ratio (parametric distribution) Paired samples t-test
£ = S & | Ordinal (non-parametric) or
IS [ S > ; ; _
e § g Interval / ratio (distribution is NOT normal) Wllcoxontzlsgtned rank
3 a)
S| . g|E Interval / ratio (parametric distribution) One-way ANOVA
g © o= é 8 : -
8 858 &3 Ordinal (non-parametric) or
= E 2| &5 |Interval/ ratio (distribution is NOT normal) Kruskal-Wallis test
o| £

1. Independent Samples t-test

For example, we are interested in whether there are differences in the scores obtained by subjects

on the 1Q and EQ tests depending on gender (2 categories — girls and boys), and the data distributions

for these variables are normal.

Analyze — Compare Means — Independent-Samples T Test

In Test Variables, transfer the dependent variables (in this case, EQ and 1Q).

In Grouping Variable, transfer the independent variable (in this case, gender), then define the

independent variable by clicking the Define Group button: enter Group 1 and Group 2. How the

categories were coded in the SPSS database matters — check this in the Label View under the Values

column.

Click Continue, then OK.

Group Statistics

Std. Error Mean

[ sex N Mean Std. Deviation
10 female 20 85.7000 18.22404
male 20 116.6000 8.97013
EQ female 20 46.6500 10.20462
male 20 45.4500 8.70859

4.07502

2.00578
2.28182

1.94730

For the “IQ” variable, the mean in the girls’ group is -, while the mean in the boys’ group

is 116,6. It appears that 1Q is higher among boys. On the other hand, EQ is higher among girls (mean
-) than among boys (mean 45,45). The question “Are these differences statistically significant?”
is answered by the data in the table below:

73




Independent Samples Test

Levene's Test t-test for Equality of Means
for Equality of
Variances
F Sig! t df |Sig.(2-] Mean Std. Error | 95% Confidence Interval
tailed) | Difference | Difference of the Difference
Lower Upper
Equalvariances | 2 o0y [ 08| L6.803 38| 000 | -30.00000|  4.54191| -40.09462 | -21.70538
0 assumed
Equal variances 6.803| 27.606| [000|-30.00000| 4.54191| -40.20828]| -21.59172
not assumed
Equal variances o008| .931| 400 38| .691| 1.20000 200978 |  -4.87274| 7.27274
EQ assumed
Equal variances 400| 37.083| .691| 1.20000 200978 | -4.87767| 7.27767
not assumed

For each variable, there are two t-test values — for example, for 1Q it is —6.803 — and two
p-values, for example, < 0.01. In this case, they are equal, but sometimes they differ, and then you
need to decide which one to use.

To decide, you need to consider the p-value in the [llilfl column: Levene’s test indicates
whether the variances of the two distributions are equal or not — in our case, whether the distribution
of data in the girls’ group is equal to the distribution in the boys’ group. If p.=0.05, it means there
are significant differences in the variances of the two distributions, and you should use the t-value
from the bottom row (Equal variances not assumed). In our example, for 1Q you should take the
value from the bottom row (Equal variances not assumed), and for EQ — the t-value from the top
row (Equal variances assumed).

How to read the data from the table:

There are statistically significant differences between the mean scores of girls (M = 85.7) and the
mean scores of boys (M = 116.6) (t = —6.803, p < 0.01). / The scores obtained by girls (M = 85.7)
on the IQ test are significantly lower (t = —=6.803, p < 0.01) than those obtained by boys (M =
116.6). / The mean score for the “IQ” variable is significantly higher among boys (mean 116.6)
than among girls (mean 85.7): t = —6.803, p < 0.01.

There are no gender differences for the EQ variable.

2. Mann-Whitney U test
For example, we are interested in whether there are differences in the scores obtained by
subjects on the 1Q and EQ tests depending on gender (2 categories — girls and boys) and the
distributions of the data for these variables differ from normal.
Analyze — Nonparametric Tests — Legacy Dialogs — 2 Independent Simples

In Test Variables List, transfer the dependent variables (in this case, 1Q and EQ).
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In Grouping Variable, transfer the independent variable (in this case, sex) — then define the
independent variable by clicking the Define Group button. How the categories were coded in the
SPSS database matters check this in the Label
Select Mann-Whitney U, then click Continue, then OK.

View under the Values column.

Ranks
| sex N Mean Rank | Sum of Ranks

female 20 10.50 210.00
IQ male 20 30.50 610.00

Total 40

female 20 21.45 429.00
EQ male 20 19.55 391.00

Total 40

For the “IQ” variable, the mean rank in the girls’ group is 10.5, while the mean rank in the boys’

group is 30.5. This shows that boys’ scores are higher than girls’ scores.

Test Statistics?

1Q EQ
Mann-Whitney U 00| 181.000
Wilcoxon W 210.000 391.000
VA -5.434 -.515
Asymp. Sig. (2-tailed) .000 .607
Exact Sig. [2*(1-tailed Sig.)] .000P .620°

a. Grouping Variable: genul
b. Not corrected for ties.

How to read the data from the table:

The scores on the “IQ” variable for boys are significantly higher (mean rank 30.5) than those for
girls (mean rank 10.5): U =8 N, = 20, N: = 20, p <0i04. For EQ, no statistically significant gender

differences were found.

3. Paired Samples t-test
This test is used when two measurements have been taken on the same sample at different
times (test and retest) and the score distributions are normal.
Analyze — Compare Means — Paired-Simple T Test
In Paired Variables, transfer one of the variables to Variable 1 (e.g., EQ 1) and the other to Variable
2(e.g.,EQ2)
Click OK.

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean

pairp EQL 46.0500 40 9.38343 1.48365
air

EQ2 47.9000 40 7.93499 1.25463
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For the “EQ 17 variable, the mean for the test was Bo#08, and the mean for the retest is 47.9.
Usually, a retest is done after some form of intervention. We can see that the mean increased after the
intervention, but the question is: “Is this increase statistically significant?”

The answer is shown in the table below:

Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error | 95% Confidence Interval tailed)
Deviation Mean of the Difference
Lower Upper
Pair 1 EQ1l-EQ2 -1.85000 2.25945 .35725 -2.57261| -1.12739 :5.178| 39 .000

How to read the data from the table:
The empathy test scores after the intervention program (M = 47.9, SD = 7.935) differ significantly (t

= =5.178, df = B9 p < 0.05) from the initial test scores (M = HB6IOB, SD = BGISE8).

df — degrees of freedom

4. Wilcoxon Test
This test is used when two measurements have been taken on the same sample at different
times (test and retest) and we have: 1) ordinal variables, or 2) ratio or interval variables, but the
score distributions are NOT parametric.
Analyze — Nonparametric Tests — Legacy Dialogs — 2 Related Simples
In Test Pair, transfer one variable to Variable 1 (e.g., EQ1) and the other to Variable 2 (e.g., EQ2).
In Test Type, select Wilcoxon, then click OK.

Ranks
N Mean Rank Sum of Ranks
Negative Ranks 02 .00 .00
Positive Ranks 22b 11.50 253.00
EQ2-EQ1 Ties 18¢
Total 40
a.EQ2<EQ1
b.EQ2>EQ1
c.EQ2=EQ1

For 22 subjects, the scores increased after the intervention, while for 18 subjects, they remained the

same.
Test Statistics?
EQ2-EQ1
Z -4.124°
Asymp. Sig. (2-tailed) .000

a. Wilcoxon Signed Ranks Test
b. Based on negative ranks.
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How to read the data from the table:

The

intervention had an effect (Z/W = —4.124, p <0.01).
Is the effect present in both girls and boys?

Go to Data — Split File — check Organize output by groups and transfer the gender variable to

the Groups Based on field.

Click OK.
Ranks? Ranks?
N Mean Sum of N Mean Sum of
Rank Ranks Rank Ranks
Negative Ranks (o .00 .00 Negative Ranks o .00 .00
EQ2- Positive Ranks 10¢ 5.50 55.00 EQ2- Positive Ranks 12¢ 6.50 78.00
EQ1 Ties 10 EQ1 Ties 8¢
Total 20 Total 20
a. genul = feminin a. genul = masculin
b.EQ2<EQ1 b.EQ2<EQ1
c.EQ2>EQ1 c.EQ2>EQ1
d.EQ2=EQ1 d.EQ2=EQ1
The score increased for 10 girls. The score increased for 12 boys.
Test Statistics®P Test Statistics®?
EQ2-EQ1 EQ2-EQ1
z -2.829¢ VA -3.086°
Asymp. Sig. (2-tailed) .005 Asymp. Sig. (2-tailed) .002

a.
b.
c.

The intervention had a significant effect on

a. genul = masculin
b. Wilcoxon Signed Ranks Test
c. Based on negative ranks.

genul = feminin
Wilcoxon Signed Ranks Test
Based on negative ranks.

The intervention had a significant effect on boys

girls (Z =-2.829, p< 0.01). (Z=-3.086,p<0.01).
Exercise 12.
- E@§ - Compare the scores obtained on 3 continuous variables of 2 independent groups
\r — by selecting the appropriate test depending on the type of data distribution.
Training: Exercise 13.

Compare the scores obtained on a continuous variable of 2 dependent groups by

selecting the appropriate test depending on the type of data distribution.

Recommended sources:

1.

07 Independent Samples t-Tests in SPSS — SPSS for Beginners. Available:
https://www.youtube.com/watch?v=-gGFZFOQx7Q
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https://www.youtube.com/watch?v=-qGFZFOQx7Q

. SPSS - Independent Samples t-Test. Available:
https://www.youtube.com/watch?v=\VUUfBWIzilU

. Interpret independent t-test output from SPSS. Available:
https://www.youtube.com/watch?v=14mX_MgpDhU

. How to run a Mann Whitney U Test | SPSS. Available:
https://www.youtube.com/watch?v=0Bw-895qjF8

. How to run Mann-Whitney U test in SPSS by Samuel. Available:
https://www.youtube.com/watch?v=F-T2tK KB8U

. Paired Sample t-test. Available: https://www.youtube.com/watch?v=0Qt-TIsY b3k

. Interpret SPSS output for a paired t-test. Available:
https://www.youtube.com/watch?v=siFNMaXobBE
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Topic 6. DIFFERENCES AMONG THREE OR MORE GROUPS

1. One-Way ANOVA
It is used when we want to compare 3 or more independent groups, and the variable being

compared is on an interval or ratio scale with a normal distribution of scores. For example, we
want to determine whether EQ differs among subjects with different levels of 1Q.
Analyze — Compare Means — One-Way ANOVA
In the Dependent List, transfer the dependent variable, and in the Factor field, transfer the categorical
variable with more than 2 categories.
Open the Post Hoc dialog box:
e In Equal Variances Assumed, check the Bonferroni option.
« In Equal Variances Not Assumed, check the Tamhane's T2 option. Click Continue.
Open the Options dialog box:

« In Statistics, check Descriptives, Homogeneity-of-variance test, and Welch. Click Continue,

then OK.
Descriptives
EQ1
N Mean Std. Std. 95% Confidence | Minimum | Maximum
Deviation Error | Interval for Mean
Lower | Upper
Bound | Bound
below average 6 46.33 3.327 1.358 42.84| 49.82 43 52
average 10 44.50 13.134 4.153 35.10| 53.90 25 64
above average 14 48.36 8.608 2.301 43.39| 53.33 31 64
exceptional 10 44.20 9.004 2.847 37.76| 50.64 31 57
Total 40 46.05 9.383 1.484 43.05| 49.05 25 64
Test of Homogeneity of Variances
EQ1
Levene Statistic dfl df2 Sig.
2.920 3 36 .047

Levene's test indicates whether the within-group variances are homogeneous or not. Since we
have p = 0.047 < 0.05, the variances in the four groups differ. If p > 0.05, then the within-group

variances are homogeneous.

ANOVA
EQ1
Sum of Squares df Mean Square F Sig.
Between Groups 133.252 3 44.417 484 .695
Within Groups 3300.648 36 91.685
Total 3433.900 39
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If p > 0.05, then the dependent variable (in our case — EQ) does not differ significantly
according to the categories of the independent variable (in our case — IQ levels). Significant

differences exist only if p < 0.05.

Robust Tests of Equality of Means
EQ1

Statistic? dfl df2 Sig.
Welch AT7 3 19.096 702
a. Asymptotically F distributed.

The Welch test confirms the inequality (if p < 0.05) or equality (if p > 0.05) of means between groups.
If p > 0.05, we refer to the results under the Bonferroni test in the table below.

If p < 0.05, we refer to the results under the Tamhane test in the table below.

Multiple Comparisons
Dependent Variable: EQ 1

(1) nivel (J) nivel Mean Std. Sig. | 95% Confidence Interval
inteligenta  inteligenta Difference | Error Lower Upper
(I-J) Bound Bound

average 1.833 4.945| 1.000 -11.97 15.64

below

average above average -2.024 4.672| 1.000 -15.07 11.02
exceptional 2.133 4.945| 1.000 -11.67 15.94
below average -1.833 4.945| 1.000 -15.64 11.97

average above average -3.857 3.965| 1.000 -14.93 7.21
exceptional .300 4.282| 1.000 -11.66 12.26

Bonferroni

above below average 2.024 4.672| 1.000 -11.02 15.07

average average 3.857 3.965| 1.000 -7.21 14.93
exceptional 4.157 3.965| 1.000 -6.91 15.23
below average -2.133 4.945| 1.000 -15.94 11.67

exceptional | average -.300 4.282| 1.000 -12.26 11.66
above average -4.157 3.965| 1.000 -15.23 6.91
average 1.833 4.370 .999 -12.19 15.85

below

average above average -2.024 2,671 975 -9.91 5.87
exceptional 2.133 3.155 .986 -7.71 11.98
below average -1.833 4.370 .999 -15.85 12.19

average above average -3.857 4.748 .966 -18.31 10.59
exceptional .300 5.036| 1.000 -14.81 15.41

Tamhane

below average 2.024 2,671 975 -5.87 9.91

above

average average 3.857 4.748 .966 -10.59 18.31
exceptional 4.157 3.660 .849 -6.58 14.90
below average -2.133 3.155 .986 -11.98 7.71

exceptional | average -.300 5.036| 1.000 -15.41 14.81
above average -4.157 3.660 .849 -14.90 6.58

If p < 0.05, there are significant differences between the group means; if p > 0.05, there are
no significant differences between the groups.
In our case, the results obtained on the EQ test do not differ significantly depending on the 1Q

level.
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2. Kruskal-Wallis test

It is used when we want to compare 3 or more independent groups, and the variable being
compared is on an ordinal or interval/ratio scale with a distribution that differs from normal.
For example, we want to determine whether 1Q differs among subjects with different education levels.
Analyze — Nonparametric Tests — Legacy Dialogs — K Independent Samples
In Test Variable List, transfer the dependent variable (in our case, 1Q).
In Grouping Variable, transfer the independent variable (in our case, education level).

In Define Range, enter the minimum and maximum values of the corresponding variable (in
our case, it will be 1 and 3).
Check the Kruskal-Wallis, then click OK.

Ranks
[ studii N Mean Rank
liceu 7 7.86
colegiu 20 19.48
IQ universitate 13 28.88
Total 40

For the 1Q variable, the mean rank of subjects with high school education is 7.86, for those with
college education it is 19.48, and for those with university education it is B8Ig8.

We observe that the highest scores are found in the group with university education, while the lowest
are in the group with only high school education. But are these differences significant? The answer

can be found in the data from the following table.

Test StatisticsaP

IQ
Chi-Square 15.160
df 2
Asymp. Sig. .001

a. Kruskal Wallis Test
b. Grouping Variable: studii

Significant differences are observed only if p < 0.05. In our case, there are significant

differences in 1Q among subjects with different levels of education: y* = 15.16, df =2, p <0.05.

, -@g)* ) Exercise 14.
\V% : Compare scores obtained on 3 continuous variables of 3 and more independent
Training: groups by selecting the appropriate test depending on the type of data distribution.
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Recommended sources:

1. One-way ANOVA and Post Hoc Test Using SPSS. Available:
https://www.youtube.com/watch?v=ehOWuOcyejl

2. How to do a One-Way ANOVA in SPSS (12-6). Available:
https://www.youtube.com/watch?v=rS3kBONVN-0

3. Oneway ANOVA - SPSS (part 1). Available:
https://www.youtube.com/watch?v=_btBuD3LIsM

4. Oneway ANOVA - SPSS (part 2). Available:
https://www.youtube.com/watch?v=ZxLfDYCTIhE

5. Kruskal-Wallis H Test in SPSS. Available:
https://www.youtube.com/watch?v=GK2PKB_veQc

6. Non parametric Kruskal Wallis test + POST HOC TEST in SPSS TUTORIAL. Available:

https://www.youtube.com/watch?v=uXrLDqg alas
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