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BACKGROUND INDEX

ESCS
index of economic, 
social and cultural 

status

INVALSI 
DATA

we can quantify  
background's 

influence on the 
student's learning 

levels
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DEFINING AND CONSTRUCTING THE ESCS INDEX

PARENTS’ 
OCCUPATIONAL 

STATUS

PARENTS’ 
EDUCATION LEVEL

POSSESSION OF CERTAIN 
SPECIFIC MATERIAL GOODS 

DEEMED PROXIES FOR A 
CONDUCIVE LEARNING 

ENVIRONMENT

HISEI PARED HOMEPOS



DEFINING AND CONSTRUCTING THE ESCS INDEX

Choice of role and profession of both parents The two 10-categories variables 
are recoded into two 6-categories 

variables 

BFMJ , BMMJ

The new variables' six categories 
are ORDERED by increasing level 

of employment status

HISEI = MAX (BFMJ , BMMJ)



DEFINING AND CONSTRUCTING THE ESCS INDEX

Choice of role and qualification of both parents The two 12-categories variables are 
recoded into two 10-categories 

variables 

Conversion of the higher of the two 
qualifications into an estimate of the 

associated YEARS OF SCHOOLING

PARED = MAX( )MOTHER 
Years of S. 

FATHER 
Years of S. ,



DEFINING AND CONSTRUCTING THE ESCS INDEX

Using a scaling procedure according 
to the Rasch model we estimate for 

each student a score expressing 
his/her level of well-being

Specific material goods deemed proxies for 
a conducive learning environment

HOMEPOSS



DEFINING AND CONSTRUCTING THE ESCS INDEX

The actual calculation of ESCS is carried out by means of a principal 
component analysis of the 3 introduced indicators: ESCS is defined as 
the factorial score associated with the first principal component.

The ESCS by construction is an indicator with zero mean and standard 
deviation equal to one : thus a student with a strictly positive individual 
ESCS value is a student with a more favourable socio-economic-cultural 
background than the Italian average.



IMPLEMENTATION OF ESCS CALCULATION

SPSS

SETTING UP 
the target UNIT LIST

(list of student’s unique IDs) 

SPSS

IMPORT variables from:

- THE STUDENT QUEST. DB 
- THE CONTEXT DATA  DB

VIA THE UNIQUE STUDENT ID

SPSS

CONSISTENCY AND QUALITY 
CHECKS of the Dataset

SPSS

Calculation of

HISEI and PARED

SPSS - MPLUS
CONQUEST

SCALING procedure to 
estimate HOMEPOSS and other 

parameters associated 
with possession items

SPSS

-Quality and consistency checks 
of the NEW variables

-Identification of  MISSING DATA   
type for each student

SPSS

Procedure for 
COMPLETING missing data:

- Imputation by deterministic 
REGRESSION

- Imputation of modal values

SPSS

Calculation of the ESCS index for 
SAMPLED and NON-SAMPLED 

students
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Rasch Model 

𝑳𝟏, 𝑳𝟐, 𝑳𝟑, 𝜺 = factor loadings and first eigenvalue calculated
on the sample collective

𝒃𝒊 = 𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅𝒊𝒔𝒆𝒅 𝑯𝑰𝑺𝑬𝑰 𝑷𝑨𝑹𝑬𝑫 𝒂𝒏𝒅 𝑯𝑶𝑴𝑬𝑷𝑶𝑺𝑺

ESCS definition (sampled /non sampled student)

=
𝑳𝟏∗𝑯𝑰𝑺𝑬𝑰

′+𝑳𝟏∗𝑷𝑨𝑹𝑬𝑫
′+𝑳𝟏∗𝑯𝑶𝑴𝑬𝑷𝑶𝑺′

𝜺

= FACTORIAL SCORE of the first principal component Sampled
student’s ESCS   

NON sampled
student’s ESCS   



THE DISTRIBUTION AND VARIABILITY OF THE INDEX



Is the average family background similar in each of 
my classes?

Can we do something better in the class composition 
at the beginning of a school cycle?

Census data

Sample data

THE DISTRIBUTION AND VARIABILITY OF THE INDEX



CORRELATION WITH LEARNING LEVELS

Quartili ESCS  
Punteggi medi 

di Italiano  
Punteggi medi 
di Matematica  

Punteggi medi di 
Inglese Lettura 

Punteggi medi di 
Inglese Ascolto 

Nord-ovest  

I  184 178 196 203

II  197 190 203 205

III  205 198 210 212

IV  214 208 219 225

Nord-est  

I  184 177 198 207

II  200 194 207 213

III  208 204 214 217

IV  216 214 217 220

Centro  

I  189 179 199 202

II  198 193 208 207

III  203 197 212 211

IV  209 204 216 218

Sud  

I  185 178 193 190

II  195 187 200 198

III  199 194 207 200

IV  212 207 219 214

Sud-Isole  

I  180 168 186 176

II  192 186 200 196

III  195 186 200 192

IV  205 198 209 206
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Titolo di studio
PARED

PADRE MADRE

ESCS 
basso

Licenza 
elementare

Licenza 
elementare

5

ESCS
alto

Laurea 
o titolo sup.

Diploma di 
maturità

17

ESCS 
medio

Licenza 
media

Diploma di 
maturità

13

Occupazione
HISEI

PADRE MADRE

Disoccupato Casalinga 0

Professionista. dip. 
Sottouff. militare

Libero prof.

Lavoratore 
in proprio

4

Lavoratore             
in proprio

Lavoratore 
in proprio

3

ITEM di Possesso

HOMEPOSposto 
tranquillo 

per studiare
computer scrivania enciclopedie

Internet a 
casa

una 
camera 

personale

ESCS 
basso

No No No No No No -3,9

ESCS 
alto

Si Si Si Si Si Si 2,3

ESCS 
medio

No Si No Si Si No -1,7

ESCS 
basso

ESCS 
alto

ESCS 
medio

-3,08 2,24 0,08



FUTURE DEVELOPMENTS

Missing data management

Focus on possession items



Thank you for your attention!

https://invalsi-serviziostatistico.cineca.it/

https://public.tableau.com/profile/invalsi#!/

https://www.facebook.com/Servizio-Statistico-INVALSI-354920338928978

e.campodifiori@invalsi.it
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