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Appendix A: INVALSI data and the MATHGAP test 

Every year, except for 2020, the Italian National Institute for the Evaluation of Education 

and Training System (INVALSI) administers standardised tests to students in grades 2, 5, 8, 

10, and 13. In grade 2, pupils complete two INVALSI achievement tests: one in Italian and 

one in mathematics. The former evaluates pupils’ reading skills and degree of linguistic and 

metalinguistic development. The latter assesses pupils’ math skills in different domains 

(numeracy, space and figures, data and predictions) and mathematical dimensions 

(knowing, arguing, and problem-solving). 

Both the pre-Covid and Covid cohorts sat the INVALSI national standardised 

assessment in math and Italian at the end of grade 2 (pre-test), before the pandemic and 

about one year before the MATHGAP test. Under the provision of the due authorizations, 

INVALSI released to the research team for both the cohorts the following variables: math 

and Italian standardised test scores in grade 2 (standardised at the national level, mean 0, 

s.d. 1), teachers’ marks2  in math in the first term of grade 2, child migratory status (native 

children versus first- and second-generation migrant children),3 and parental education 

(low- or high-educated parents, where parents are labelled as high-educated if at least one 

holds a tertiary degree). These data have been matched to the MATHGAP test score at the 

individual level. 

The MATHGAP test was designed by scholars of mathematics education to assess the 

math skills acquired by children in grade 3, following the same conceptual framework as 

the INVALSI national assessment. It was designed as part of a project conducted during the 

school year 2018-19, aimed at evaluating the impact of teaching practices based on active 

and cooperative learning on the gender gap in mathematics (MATHGAP project, see Di 

Tommaso et al. 2021).4 The test focuses on the domain of numeracy and contains 20 test 

 
1 Corresponding author: daniela.piazzalunga@unitn.it. 
2 Teacher’s mark in math, first term grade 2: the mark that teachers assign to pupils at the end of the first 
semester, based on their overall performance during the term; it can range between 4 and 10, and 6 is the pass 
grade. 
3 First-generation migrants are children born abroad with both parents born abroad, second-generation 
migrants are children born in Italy with both parents born abroad, whereas native children are born in Italy 
with at least one parent born in Italy. 
4 Di Tommaso, M., Contini, D., De Rosa, D., Ferrara, F., Piazzalunga, D., Robutti, O. (2021). Tackling the Gender 
Gap in Mathematics with Active Learning Methodologies. IZA DP 14572. 
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items. Like the INVALSI tests, MATHGAP assesses different topics and mathematical 

dimensions; it contains both open and multiple choice-type answers. Each correct answer 

received 1 point and incorrect or missing answers received 0 points. Total possible scores 

could therefore be between 0 and 20 points, which were then standardised to have a zero 

mean and a standard deviation equal to 1. 

Children in the pre-Covid cohort sat the test as part of the mentioned MATHGAP project 

in April 2019, while for the Covid cohort the same test was administered to the classes 

participating in the present study in October 2020, to measure the math skills of children 

who experienced the Covid-19 pandemic in grade 3 during the school year 2019-20. For 

both cohorts, external tutors administered the MATHGAP test in person, to all children, 

including those with special educational needs and disabilities. For the Covid cohort, the 

tutors returned to the school to administer the test to students who had been absent the 

first time.5 The tutors then graded the tests under the supervision of an external examiner, 

an expert in formulating and grading Italian national standardised tests in math.

 
5 For the pre-Covid cohort, children absent during the MATHGAP test sat it at a make-up session administered 
by the teacher rather than the tutor. For this reason, those tests are excluded from the analysis. 
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Appendix B: Additional tables and figures 

Table B1 – Descriptive statistics, overall and by cohort, full sample 

  
Overall 
Mean 

Pre-Covid cohort 
Mean 

Covid cohort 
Mean 

P-value of 
the diff. 

Math score, grade 3 (MATHGAP) 0.02 0.10 -0.05 0.00 

Math score, grade 2 (INVALSI) 0.24 0.27 0.20 0.14 

Italian score, grade 2 (INVALSI) 0.24 0.18 0.29 0.01 

Teacher’s mark in math, grade 2 8.24 8.18 8.29 0.03 

Covid cohort 0.54    

Female 0.51 0.52 0.50 0.57 

Native 0.89 0.90 0.89 0.55 

High-educated parents 0.32 0.35 0.31 0.07 

Observations 1,749 801 948  

Notes: T-test on the equality of means for pre-Covid and Covid cohort for each variable. Math score, grade 3 (MATHGAP), is 
standardised at the sample level. Math and Italian scores, grade 2 (INVALSI), are standardised at the national level. Teacher’s 
mark is the teacher-assigned mark in math in the first term of grade 2. Covid cohort is the proportion of pupils belonging to 
the Covid cohort. Native is the proportion of natives vs. first- or second-generation migrants. High-educated parents is the 
proportion of children with at least one parent with a tertiary degree. Source: INVALSI data and data collected by the research 
team. The sample is composed of children taking both grade 2 tests and grade 3 test, but before dropping treated girls. 

 

Table B2 – Effects of the pandemic on children’s math achievements, additional results 

  
Overall Overall 

Low-edu 
parents 

High-edu 
parents 

 Math score Math score Math score Math score 

VARIABLES (1) (2) (3) (4) 

Covid cohort  -0.154** -0.327*** -0.181*** -0.161* 

 (0.064) (0.114) (0.062) (0.082) 

Math score, grade 2 0.411*** 0.410*** 0.482*** 0.436*** 

 (0.032) (0.032) (0.045) (0.071) 

High-educated parents 0.064 0.065   

 (0.043) (0.043)   

Percentage high-edu parents (class level) 0.240 -0.071   

 (0.185) (0.230)   

Covid cohort * Percentage high-edu par. (class level)  0.528*   

  (0.291)   

Covid cohort * Math score grade 2   -0.166*** -0.006 

   (0.048) (0.080) 

Observations 1,539 1,539 1,038 501 

R-squared 0.532 0.534 0.590 0.523 

Initial abilities yes yes yes yes 

Socio-demographic controls yes yes yes yes 

School fixed effects no no yes yes 

Context variables - class level yes yes no no 
Notes: Low-educated parents: no parent has a tertiary degree. High-educated parents: at least one parent has a 

tertiary degree. Initial abilities: Italian test score in grade 2 (standardised at the national level), teacher-assigned mark 

in math in the first term of grade 2. Socio-demographic controls: gender and migratory background. Context variables 

- class level: percentage of females, percentage of natives, mean of math and Italian test scores in grade 2. Results in 

column (2) correspond to Figure 1 in the main text, results in columns (3) and (4) correspond to Figure 2 in the main 

text. Clustered standard errors at class level in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table B3 – Robustness check: 

Effects of the pandemic on children’s math achievements, excluding also treated boys 

 

  Overall Overall Low-edu 

parents 

High-edu 

parents 

Low-edu 

parents 

High-edu 

parents  
Math scores Math scores Math scores Math scores Math scores Math scores 

 (1) (2) (3) (4) (5) (6) 

Covid cohort  -0.200*** -0.153*** -0.206*** -0.223*** -0.085 -0.249***  
(0.057) (0.057) (0.074) (0.071) (0.080) (0.081) 

Female -0.221*** -0.156*** -0.209*** -0.230*** -0.045 -0.271***  
(0.030) (0.051) (0.041) (0.069) (0.084) (0.081) 

Covid cohort*Female 
 

-0.093   -0.225** 0.063   
(0.063)   (0.096) (0.126) 

Observations 1,346 1,346 900 446 900 446 

R-squared 0.573 0.574 0.571 0.534 0.574 0.535 

Initial abilities Yes Yes Yes Yes Yes Yes 

Socio-demographic controls Yes Yes Yes Yes Yes Yes 

School fixed effects Yes Yes Yes Yes Yes Yes 

Notes: In the model, we exclude also boys treated during the MATHGAP project. Initial abilities include math and Italian test 
scores in grade 2, teacher-assigned mark in math in grade 2 (first term). Socio-demographic controls include gender, native, 
and high-educated parents (at least one parent has a tertiary degree). 
Clustered standard errors at class level in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Figure B1 - Effects of Covid-19 on math achievements 
by the proportion of high-educated parents in the class, excluding also treated boys 

 

 
Notes: In the model, we control for context variables at the class level and 
not for school fixed effects. Confidence intervals at 95% based on standard 
errors clustered at the class level. The results are based on a parametric 
estimate of model (1), with the addition of an interaction term between the 
Covid cohort and the percentage of high-educated parents in the class.  

 

 
Figure B2 – Effects of Covid-19 on math achievements 

by initial math skills, by parental education, excluding also treated boys 

 
Notes: Low-educated parents: no parent has a tertiary degree. High-educated parents: at least 
one parent has a tertiary degree. Confidence intervals at 95% based on standard errors 
clustered at the class level. The results are based on a parametric estimate of model (1), with 
the addition of an interaction term between the Covid cohort and the Math test score in grade 
2, separately for children with low and high-educated parents.   
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Table B4 – Comparison of participating schools with regional and national data, pre-Covid cohort 

Variable 
 

Classes in 
our 

schools’ 
sample 

Piedmont 
Classes 

P-value of the 
difference 

our sample vs. 
Piedmont 

classes 

Italian 
Classes 

P-value of the 
difference 

our sample vs. 
Italian classes  

Average number of pupils per class 20 19 0.04 18 0.00 

Female 0.50 0.51 0.70 0.49 0.50 

Pre-kindergarten (age 0-3) 0.37 0.32 0.16 0.38 0.82 

Kindergarten (age 3+) 0.99 0.89 0.00 0.94 0.03 

Migrant 1st generation 0.01 0.02 0.17 0.03 0.10 

Migrant 2nd generation 0.10 0.15 0.04 0.13 0.10 

INVALSI Italian score std., grade 2 0.51 0.09 0.00 0.02 0.00 

INVALSI Math score std., grade 2 0.52 0.03 0.00 0.02 0.00 

Mother’s level of education      

Primary school 0.00 0.02 0.03 0.02 0.01 

Lower secondary school a 0.27  0.33 0.04  0.31 0.10 

Upper secondary school b 0.45 0.44 0.62  0.43 0.38 

Tertiary degree 0.27 0.22 0.04 0.24 0.09 

Father’s level of education       

Primary school 0.01 0.01 0.03 0.03 0.01 

Lower secondary school a 0.40 0.45 0.05  0.40 0.86 

Upper secondary school b 0.41 0.38 0.15  0.41 0.80 

Tertiary degree 0.19 0.16 0.16 0.16 0.10 

Number of classes 81 75  1,482  
Notes: Std. = Standardised. a Includes also vocational qualification. b Includes also post-diploma qualification. 

 


