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Factor Analysis

Reliability and Validity

Reliability and validity are concepts used to evaluate the quality of the research. They indicate

how well a method, techni or test something. Reliability is about the consistency
of a measure, and validity is about the accuracy of a measure.

Reliability

The extent to which a measure produces i and results under

the same conditions.

*  Test-Retest Reliability - evaluates how consistent a measure's results are over time.

* Inter-Rater Reliability - measures how consistently two or more independent observers
agree when rating, coding, or assessing the same phenomenon.

+ | Internal Consistency — is the consistency of the measurement itself. Do you get the same

| results from different parts of a scale that are designed to measure the same thing? I

Validity

The extent to which a measure accurately reflects the concept or construct it's intended to

measure.

* Content Validity - measures the appropriateness of the content and composition of the
scale, given what is being measured?

* Construct Validity - measures the underlying construct that the scale is designed to
measure.

+  Criterion Validity - measures whether or not the results obtained from the of the scale can
be used to predict something related to the scale.
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Factor Analysis

Variable 2
-k amount of the total
Factor 1 ; ;
/- variance explained by
/ that factor is called the
eigenvalue of a factor.

\ Factor Loading - The
Variable 7 i
-\ extent to which a

Variable 8 Jeet Factor 2 particular variable

7 contributes to a given
factor is the factor
loading of a variable.
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Welcome to JASP

* Friendly: JASP tuitive interface usar in mind.
o Flexible:  JASP olfers standard analysis procedures in both their clissical and

Bayesian manilestalions.

s Free:  JASP is an open-sourca project with stnictural suppon from tha y
‘So open a data file and lake JASP for a spin! |

‘Suggest yeur irssituion join the JASP Commanity

Student Satisfaction Data JASP Dgta Screen
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JASP Editing Screen EFA Results

Faclor1  Facior?  Feclord  Facord  Facars  Uniquaness
Facilties 1 o 0.347

Unrotated solution Rotated solution
Eigenvalue  Froportion var. Sumsq.Loadings  Proporfion var.  Cumulative

4890 0.196 2.756 0.110 0.110
2435 0.097 2654 0.106 0.216
1.680 0.067 2243 0.080 0.306
1.282 0.051 2145 0.086 0.392
1.155 0.046 1644 0.068 0458
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Pearson's Correlations ¥
Variable Teaching 1 | Teaching2  Teaching3  Teaching4  Teaching5
1. Teaching 1 Pearson's r —
2. Teaching 2 Pearson's —0.322 —
3. Teaching 3 Pearson's r -0.316 0.494 —
4 Teaching 4 Pearson's r -0.134 0.356 0.404 —
5. Teaching 5 Pearson's r -0.172 0.409 0.323 —
5. content 1 Pearson's 0.102 0.104 0.120 0.119
7. Content 2 Pearson's r 0078 0.189 0.149 0292 0205
8. Content 3 Pearson's r 0088 0.121 0.057 0068 007
9 Content 4 Pearson's r 0.029 ~0.084 -0.229 -0.185 -0254
10. Content 5 Pearson’s r -0.125 -0.073 -0.148 -0.325 —-0.249
11. Support 1 Pearson's r —0.008 -0.104 -0.076 -0.118 -0.170
12. Support 2 Pearson's 1 0.028 -0.175 -0.232 =0.272 -0.385
13. Support 3 Pearson's r 0074 0215 0.361 0274 0371
14. Suppri 4 Pearson’s r -0.080 0.354 0.423 0.369 0.461
15. Support 5 Pearson's r 0.108 0214 0.191 0218 0214
16. Facilities 1 Pearson's 1 0139 -0.060 -0.098 -0.046 =-0221
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Frequeniist Scale Reifability Statistics ¥
95% CI
Coeflicient Estimate  Std Error  Lower  Upper
Coeflicient o 0.561
ote Y
Teaching 1, Content 4. Content 5, Support 1, Support 2,
Facilities 1, Facilities 2, Facilifies 3, Facilities 4, Facilities 5,
alpha/lambda2 when data contain missings and pairwise
complets observations are used. Try changing to ‘Delete
listwize' within 'Advanced Options'.
22
Reverse-Scaled Items
v Reverse-Scaled ltems
Normal-Scaled ems Reverse-Scaled tems
" Teaching 1 s Ld
4 Teaching 2
Teaching 1, Content 4, Content 5, Support 1, Support 2,
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Resources 2, Resources 4, Resources 5.
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Internal Consistency: Results
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Internal Consistency: Results

Internal Consistency: Results

Frequentist Scale Reliahility Statistics ¥

95% CI

Coeflicient Estimate Std. Error Lower Upper

Coefficient o 0.829

Note. The analytic confidence interval is not available for
coefficient alphallambdaz2 when data contain missings and
pairwise complete observations are used. Try changing to
'Delete listwise' within 'Advanced Options'.

Internal Consistency: Results

Freguentist Scale Reliabilily Stalistics ¥

95% Cl
Coefficient Estimate  Std. Error  Lower  Upper

Coefficient o 0.829

Note. mmmwﬂmmum

coefficient alpha/lambda2 when contain missings and
wmmoﬂmmnm Try changing to
‘Delete listwise' within ‘Advanced Options’.
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JASP Editing Screen

Frequennat Scale Relaoity Ststacs ¥
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Coefclent  Estimale  Std Eror  Lower  Upper
Coeflicient o an
Note._The analylic confidence interval is not availabe for
coeficient aiphallambea2 when data conlain missings and
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"Dalate kistiize’ within ‘Advanced Options
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Internal Consistency: Results

Low Cronbach’s alpha

Maybe the underlying model is wrong.
Cronbach’s Alpha assumes
unidimendionality. That could be wrong in
your case.

What does EFA tell you?
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Reading

LEARNING STATISTICS WITH JAMOVI
A TUTORIAL FOR BEGINNERS IN
STATISTICAL ANALYSIS
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JOHNNY VAN DOORN
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