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Abstract
The discourse on public education often suggests that some schools or geographical areas, 
across space or time, apply more lenient grading standards, as indicated by discrepan-
cies between teachers’ assessments and standardized test scores. This narrative appears 
in studies across various countries, including the UK, US, and Italy, where such dispari-
ties are linked to socio-economic background and student competencies. In Italy, grading 
standards exhibit notable geographical differences. While prior research confirms these 
patterns, it faces key limitations, particularly in addressing theoretical and methodological 
challenges due to data constraints and assessing the sensitivity of regional grading dispari-
ties to contextual factors. This study leverages INVALSI-SNV data, tracking three cohorts 
of students who began 5th grade in 2011/2012, 2012/2013, and 2013/2014. It follows them 
through 8th grade, identifies provincial grading standards in Italian and Mathematics, and 
accounts for methodological challenges. While regional grading disparities persist, they 
are less pronounced than earlier research suggests. These patterns change when controlling 
for a vector of socio-demographic characteristics of provincial cohorts as they progress 
from 5 to 8th grade. Although a geographic gradient in grading standards exists, it does 
not perfectly align with the traditional North–South divide; rather, it is primarily shaped 
by the ability composition of students within each province, especially in Mathematics.

Keywords  Teachers’ marks · Academic performance · Grading standards · Geographical 
divide

1  Introduction

In recent years, the debate centered on student assessment methods has been central to peda-
gogical discourse, particularly given the significant impact that these methods can have on 
students’ skills and educational choices (Brookhart 2015; Sun and Cheng 2014). While dis-

1 3

http://orcid.org/0000-0001-9822-5504
https://doi.org/10.1007/s11135-026-02655-8
http://crossmark.crossref.org/dialog/?doi=10.1007/s11135-026-02655-8&domain=pdf&date_stamp=2026-3-19


E. Fedeli

cussions continue regarding the adoption of practices aimed at measuring students’ compe-
tencies, numerical assessment remains pivotal in the evaluation of students in contemporary 
educational systems (Brookhart 1993; Carlana 2019; Modica, Dardanoni, and Pennsi 2009). 
Compared to the extensive literature treating grading standards as a variable of interest, 
measured as the difference between standardized tests and teachers’ marks (Betts and Grog-
ger 2003; Figlio and Lucas 2004; Lievore et al. 2024), relatively little attention has been 
devoted to assessing the reliability of these estimates, whether they are accurately measured, 
and how they should be interpreted. Considering this, the present study seeks to reinvigorate 
this body of research by placing a greater emphasis on the identification process and ruling 
out certain related issues, with the aim of offering clear implications for the debate.

The first issue is mainly theoretical and revolves around the connections among relevant 
factors. Grading standards are often explained by using standardized test scores as outcomes 
and teachers’ assessments as predictors, based on the underlying assumption that teachers’ 
evaluations influence test performance (Betts and Grogger 2003; Figlio and Lucas 2004; 
Lievore et al. 2024). However, this assumption (Cinelli et al. 2022; Heckman 1999; Pearl 
2009) contradicts a principle of reality since the data-generating process suggests that it is 
the test score that determines the teacher’s evaluation, not the other way around. Recog-
nizing this distinction is crucial for accurately estimating grading standards (Pearl 2009). 
The second issue relates to both measurement error bias and endogeneity. Standardized 
test scores may be measured with error and can also be influenced by whether students 
are taught by the same or different teachers. To establish grading standards, a researcher 
might analyze results from an entry-level test given in the first year of secondary school, 
along with the grades assigned by teachers for that same test. In contrast, standardized tests 
are often administered during the school year or at the end of an educational level; in this 
manner, test performance is influenced by the Pygmalion effect (Rosenthal and Jacobson 
1968). Italy is a good example of this because standardized tests are administered at the end 
of middle school, making it difficult to assess grading disparities during the school cycle. 
The third issue is that grading standards may reflect the composition of the student body 
(Lievore and Triventi 2022; Westphal et al. 2016). Indeed, teachers may adjust their grading 
based on the incoming students’ competency levels. While not all teachers may be sensitive 
to this, evidence suggests that teachers are responsive to the socioeconomic and racial com-
positions of their students (Aucejo et al. 2022; Zanga and De Gioannis 2023).

Italy represents an intriguing case study regarding grading standards because the debate 
over geographical gradients in grading standards is highly prominent, supported by a body 
of literature that could benefit from a more accurate and thoughtful identification of grading 
standards (Braga et al. 2014; Brunello and Cappellari 2008; Triventi and Argentin 2015). 
Furthermore, as in many educational systems, Italian teachers are free to establish their 
evaluation criteria independently of common national- or school-level guidelines. While 
some general recommendations may exist, teachers retain significant discretion, allowing 
for potential arbitrary variations in their evaluation practices.

We estimated grading standards in the eighth grade of lower secondary school using 
teachers’ grades and standardized test scores administered at the same grade level. First, 
we comprehensively tested whether grading gaps are present, to what extent they exist, and 
whether they differ from the national average. We achieved this through tests and correc-
tions for measurement errors that had previously been overlooked. Finally, we examined 
the extent to which these grading differences respond to students’ incoming skills, test-
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ing whether the possible geographic gradient reflects an asymmetric distribution of skills 
across provinces that is attributable to contextual and historical factors shaping students’ 
development before entering lower secondary school. The results indicate that differences 
in grading standards across Italian provinces are less pronounced than previously suggested. 
Notably, the North–South divide in grading practices appears much less robust than com-
monly assumed. In fact, much of the perceived grading generosity in Southern provinces 
can be attributed to lower average levels of incoming student competencies, particularly in 
mathematics. The findings suggest that regional differences in grading standards are more 
closely linked to the composition of student cohorts rather than the arbitrary leniency of 
teachers. These results imply that policy interventions should prioritize strengthening stu-
dents’ foundational skills rather than enforcing standardized grading criteria.

2  Literature review

2.1  Relevance of grading standards in learning environments

Grading serves a significant role in education, impacting the lives of students across all 
academic levels and it affects their relationship with many actors, such as teachers, parents, 
peers, and employers (Batruch et al. 2023; Bowers 2011; Gentrup et al. 2020). Indeed, 
teachers’ marks serve as tangible indicators for students and their families, offering insights 
into educational attainment that might otherwise not be clearly visible. These marks wield 
considerable influence, shaping students’ motivation, self-assurance, and dedication to 
their studies (Fleischmann et al. 2021). Research, particularly focused on the U.S., under-
scores the significant impact of grading standards on students’ subsequent learning and skill 
development (Betts and Grogger 2003; Figlio and Lucas 2004). Grading essentially serves 
as more than a mere numerical assessment; it shapes educational trajectories and societal 
perceptions (Lievore et al. 2024). Beyond the confines of academia, teachers’ final marks 
hold significance, acting as a benchmark for university admissions and career prospects. 
Moreover, employers often view them as a measure of an individual’s skills and suitability 
for a given role (OECD 2012). It is crucial to recognize that teachers’ grading standards are 
multifaceted, influenced not only by students’ academic proficiency but also by factors such 
as effort, motivation, behaviour, and classroom characteristics. This interplay can some-
times lead to strategic grading decisions (Aucejo et al. 2022; Iacus and Porro 2011), such 
as favoring certain categories of students over others (Tyner and Gershenson 2020), simply 
accounting for certain compositional aspects (Westphal et al. 2016), or being more lenient 
in some schools than others (Tyner and Gershenson 2020). The logic of lenient or strict 
grading standards is not limited to schools but can also be applied to geographical areas. 
Systematic differences may exist at the regional level, implying that students in certain areas 
are subject to more lenient grading standards than others.

2.2  The North–South divide in Italy

The issue of grading standards, particularly concerning the North–South divide in Italy, has 
garnered public attention. Research suggests that southern regions tend to have lower grad-
ing standards (Triventi and Argentin 2015), with teachers being more generous in assigning 
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grades, especially to high-performing students. This geographical variation is also evident 
at the school level since considerable heterogeneity exists in grading standards not only 
across provinces but also within schools in the same region (Lievore, Fedeli, and Triventi 
2023). An examination of the previous literature revealed numerous findings indicating geo-
graphical variances in educators’ assessments within the educational continuum, spanning 
from the elementary to university levels. Although many of these investigations exhibit a 
local orientation or utilize controlled field experiments, they remain pivotal in informing 
the Italian educational landscape. Some docimological investigations posit that educators 
may appraise student examinations disparately (Bolletta 2001). Notably, this discrepancy 
in evaluative judgments has surfaced in multiple contributions. Localized research con-
ducted in Trentino in 1999, focusing on state examinations at the end of upper secondary 
education, revealed that educators applied relatively lenient grading during oral assessments 
for students near the pass/fail threshold following the written examinations (Argentin and 
Tamanini 2001).

Others have scrutinized the relationship between final teachers’ marks in upper second-
ary education and standardized test performance for admission into medical faculties at 
universities (Sestito and Tonello 2011). Admission relies on a uniform, national distribution 
of the examination, based on general knowledge. A very low association between teach-
ers’ marks at the end of secondary school and these tests has emerged, providing indirect 
evidence of divergent grading standards across educational establishments and geographi-
cal regions. Within a similar regional setting, Iacus and Porro (2011) investigated educa-
tors’ grading practices in lower secondary schools, revealing disparities in grading severity 
among teachers based on classroom composition. In fact, the authors found that the severity 
of grading standards depends on the socio-demographic characteristics of the classroom, 
such as social background, gender, and migration background. Gay and Triventi (2011) 
analyzed the variances in grading standards pertaining to reading comprehension using data 
from PISA 2009. Their findings revealed a decrease in evaluation stringency from Northern 
and Central regions to Southern Italy and the Islands. In Southern regions, educators tend 
to award passing marks more generously compared to their counterparts in the North, and 
this pattern persists even after accounting for potential differences in students’ individual 
characteristics and school types.

2.3  Identification of grading standards

2.3.1  Current scholarship and issues

The primary method for examining teachers’ grading standards involves comparing teach-
ers’ marks against blinded, standardized tests that assess the same subjects (Betts and Grog-
ger 2003; Figlio and Lucas 2004; Lievore and Triventi 2022; Malouff and Thorsteinsson 
2016). In Italy, standardized tests are designed to objectively assess students’ competencies, 
making them a valuable reference point and a reliable indicator of students’ academic skills. 
Previous scholarship conceptualizes the discrepancy between standardized test results and 
teachers’ marks as an indicator of teachers’ strictness or leniency (Betts and Grogger 2003).

In previous literature, the study and estimation of grading standards typically follow a 
common approach. Students are nested within schools, classrooms, or geographical areas, 
and standardized test scores—used as proxies for latent achievement—are regressed on stu-
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dents’ grades, which proxy teachers’ evaluations and may incorporate socio-emotional fac-
tors and soft skills. This strand of the literature implicitly assumes that test scores represent 
an objective measure of achievement. However, under this assumption, test scores should 
conceptually explain grades rather than the reverse. Several important aspects are often over-
looked in this framework. First, while teachers’ grades are based on a synthesis of multiple 
past evaluations and are therefore relatively reliable, standardized tests are administered at 
a single point in time. As a result, students’ performance may be affected by transitory fac-
tors unrelated to their true ability, for instance, a bad day, adverse weather conditions, or 
events occurring at home. This introduces measurement error in test scores, which need not 
be random. In fact, it may be systematically correlated with socioeconomic background, as 
students from disadvantaged families are more likely to be exposed to adverse events that 
negatively affect test-day performance. Second, test scores themselves may be influenced 
by teachers, implying that they do not purely reflect students’ latent achievement. Ignoring 
this issue risks treating test scores as reliable measures of competence when this assump-
tion may not hold. Third, previous scholarship often estimates grading standards without 
adequately controlling for students’ sociodemographic characteristics or baseline compe-
tence. Together, these limitations may lead to biased results, whose statistical significance 
is frequently not formally tested. From a substantive perspective, the primary interest lies in 
assessing whether certain areas exhibit systematically different grading standards. Crucially, 
this requires benchmarking local grading practices against a meaningful reference point, 
such as the national average. In light of this overview, the following sections discuss each 
of these aspects in detail.

2.3.2  Setting the proper theoretical relationship

The first issue is primarily theoretical and concerns the relationships between relevant vari-
ables. In the literature, grading standards are typically described using standardized tests 
and teachers’ marks, implicitly assuming that the teachers’ mark explains the test score. 
However, this is quite plainly incorrect (Pearl 2009); the correct theoretical relationship is 
the opposite, meaning that the test score explains the teacher’s mark. Inverting the positions 
of the two variables is beneficial in two respects. Indeed, prior standardized test scores can 
be used as an instrumental variable to mitigate measurement error in standardized tests (e.g., 
the so-called “bad test day”). At the same time, this strategy helps address teacher-related 
biases, such as teacher-loop bias and the Pygmalion/Golem effects, whereby students’ out-
comes may be influenced by current teacher exposure.

2.3.3  Measurement error and teacher loop bias

Ineed, the second methodological issue is known as an extension of the Pygmalion effect 
(Rosenthal and Jacobson 1968), as defined by educational psychologists. This effect 
describes how student–teacher interactions are internalized by the student and impact their 
academic growth perspective. For instance, if the teacher’s interaction is positive and their 
expectations are high, the student internalizes them and creates a self-fulfilling prophecy by 
studying more and striving for academic success. Conversely, if the teacher’s expectations 
are negative, the student may enter a negative spiral with academic repercussions (Gentrup 
et al. 2020). As depicted in a directed acyclic graph (Fig.  1), tests and teachers’ marks 
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influence each other over time in each grade, regardless of whether the researcher observes 
it or not. One possible solution is offered by a body of literature that proposes correcting 
current test scores with tests measured at different times to address the measurement error 
(Bradbury and Corak 2015; Jerrim and Vignoles 2013; Passaretta and Skopek 2021). This 
suggests that performance may simply be affected due to the test-taker’s state on a particular 
day, or a school agency effect (i.e., endogeneity due to teacher–student interactions). This 
is relevant to our case because we leveraged the fifth-grade standardized test administered 
at the end of elementary school—before entry into middle school (Fig. 2)—to mitigate both 
measurement error and teacher bias, and to more accurately identify grading standards in 
eighth grade (Jerrim and Vignoles 2013). Teacher grades may be measured with some error; 
however, the grades reported in INVALSI are averages of written and oral assessments, 
where available, covering the period from September to January. As a result, the risk of 
measurement error is reduced. Moreover, these are not self-reported grades but administra-
tive data drawn from official school registers.

2.3.4  Adjustment for socio-demographic and competence characteristics

The third methodological problem is a typical dilemma encountered when attempting to 
describe an association: which characteristics to control for. This study emphasizes the 
importance of controlling for basic socio-demographic characteristics and incoming stu-
dents’ competency levels during the transition from elementary to middle school. In this 
vein, it is reasonable to assume that teachers adjust their grading based on these levels. 
While not all teachers may be sensitive to this, evidence suggests that teachers are respon-
sive to the socioeconomic and racial compositions of their students (Westphal et al. 2016). 

8th
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Fig. 2  Education system in Italy
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As previously discussed, regarding “school agency,” it is prudent to identify a proxy for 
academic competencies assessed prior to exposure to third-grade teachers, ideally during 
the elementary years. Therefore, we use standardized tests administered in fifth grade to 
measure the incoming cohort’s ability level in each province, precisely a few months before 
entering middle school.

2.3.5  Testing the geographical divide

The fourth issue pertains to the variability in grading standards. To study a geographical 
gradient, as is the case here, it is necessary to assess the statistical discrepancy between the 
estimates and a reference mean. In this case, the reference mean represents the deviation of 
the geographical grading standard estimates from the Italian average. Otherwise, one would 
be unaware of the actual significant variation effectively observed. The four proposed solu-
tions support the correct identification of grading standards and their accurate description, 
thereby enabling effective testing of a grading standard geographical gradient. Geographi-
cal comparisons that contrast different areas without accounting for baseline demographic 
characteristics and, most importantly, students’ initial skill levels, are misleading. While this 
does not imply causal identification, the use of temporally ordered measurements between 
the fifth and eighth grade are good ways to address the geographical divide.

2.3.6  The Italian education system

Italy represents an ideal case study for grading standards because, both de jure and de facto, 
teachers have complete freedom in how they evaluate students. This leads to variability in 
grading across spatial units such as regions, as well as between schools and even within the 
same schools. In Italian primary and secondary schools, the Ministry of Education provides 
guidelines for grading students on a scale from 1 to 10, with 6 being the passing teacher’s 
mark (Carlana 2019; Lievore et al. 2024). Students and families receive two report cards per 
academic year, typically in February and June, which detail students’ academic progress. If 
a student receives a teacher’s mark below 6 in any subject by the end of the year, they must 
retake an exam in that subject before the new school year begins in September.

The report cards typically display average teachers’ marks for each subject based on 
various exams conducted throughout the semester. The structure and frequency of these 
exams vary depending on the subject, school regulations, and individual teacher prefer-
ences, giving teachers significant autonomy in their grading practices. While the Ministry 
of Education provides some guidelines, adherence to these guidelines varies among schools 
and teachers.

At the end of lower secondary schools, Italian students choose their high school track. 
Although teachers’ marks and recommendations are not binding for track selection, students 
typically receive formal or informal advice and choose between vocational schools, techni-
cal schools, and lyceums. Lyceums, particularly traditional ones focusing on the humani-
ties or science, are generally viewed as prestigious and often lead to university enrolment. 
In contrast, technical and vocational schools are geared towards entering the job market. 
Despite the formal stratification of upper secondary education in Italy, university enrolment 
is open to all high school graduates, regardless of their academic performance or final teach-
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ers’ marks. However, some universities may require admission tests for certain programs 
(Contini and Triventi 2016).

3  Research design

3.1  Model specification for grading standards

The research design of this study is centered on estimating grading standards across Italian 
provinces and testing them against the Italian grading standard as a reference. The choice 
of provinces was made because it represents the smallest legal geographic entity, thereby 
allowing for a more detailed exploration of geographic differences. By adapting the method 
of Betts and Grogger (2003), teacher grading standards were estimated for each province; 
therefore, all students in the same provincial unit were assessed against the same grading 
standards. Relying on two separate regressions for mathematics and language, the grading 
standard estimates were obtained by regressing students’ GPAs (teachers’ mark point aver-
age) in the respective subjects on test scores in mathematics and language. Additionally, 
we added a vector of provincial fixed effects, which represents our estimates of grading 
standards and we did not adopt cohort fixed effects to ensure a sufficient and robust sample 
size for each province.

We adopted three specifications to address the points raised in the literature review sec-
tion. In the primary specification, we reversed the estimation of grading standards when 
compared to previous literature and estimated equation A (hereafter, Model A). Subse-
quently, to account for the teacher loop bias, we estimated equation B (hereafter, Model 
B), instrumenting the eighth-grade teachers’ mark test score with that of the fifth-grade 
teachers’ mark. Finally, in the last specification (C), we introduced individual-level controls 
(e.g., sex, ethnic background, and socioeconomic background) and provincial-level con-
trols, including the same socio-demographic factors, as well as the provincial cohort’s prior 
achievement measured in the fifth grade (hereafter, Model C).

(1)	  (Model A) GPAi,p,t0 = α0 + θ0 Prov FEp + β0Testi,p,t0 + εi,p,t0

(2)	  (Model B) GPAi,p,t0 = α0 + θ0 Prov FEp + β0Testi,p,t0 + εi,p,t0

	 IV: Testi,p,t0 = α0 + θ0 prov FEp + β0Testi,p,t−3 + εi,p,t0

(3)	  (Model C) GPAi,p,t0 = α0 + θ0 Prov FEp + β0 Testi,p,t0 + β1Xi,p,t−3 + β2Zp,t−3  
+εi,p,t0

	

IV: Testi,p,t0 = α0 + θ0 prov FEp + β0Testi,p,t−3

+ β1Xi,p,t−3 β2Zp,t−3 + εi,p,t0

where GPAi,p,t0  is the average mathematics or language score in the eighth grade; θ0Prov 
FEp is the fixed effect at the provincial level for measuring the grading standard; β0 Testi,p,t0  
is the standardized test score in the eighth grade; β1Xi,p,t−3  is a vector of individual socio-
demographic characteristics; β2Zp,t−3  is a vector of the provincial socio-demographic char-
acteristics of the incoming cohorts collected in the fifth grade, which includes provincial 
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prior achievement; β0 Testi,p,t−3  is the standardized test score from the fifth grade used 
as instrumental variable to control for teacher loop bias; and εi,p,t0  is the error term. We 
anticipate that the inclusion of socio-demographic controls at the individual or provincial 
level, whether jointly or separately, does not alter the conclusions of this study—namely, the 
pivotal role of the cohort’s incoming competence at the provincial level.

As described in the model specification section in Model A, we constructed grading 
standards using only teachers’ GPAs and standardized test scores measured in the eighth 
grade. In Model B, we introduced an instrumental variable (IV) approach by adjusting the 
eighth-grade test scores at the individual level using the results of previous standardized test 
score taken in the fifth grade. Conceptually, this instrument is valid because it serves as a 
prior measure of the student’s achievement, thereby helping to correct potential measure-
ment error and endogeneity arising from the teacher–student relationship. The correlation 
between the two test scores was high (0.52 in Language and 0.43 in Mathematics), and 
the model exhibited a strong first-stage F-statistic (above 300 in both subjects), indicating 
instrument relevance. Hence, in the first stage, current test scores were regressed on past 
test scores and a set of individual- and family-level covariates. The predicted values from 
this regression were then used in the second stage to estimate the effects on the outcomes of 
interest. A critical point arose in Model C, where we introduced individual provincial-level 
controls, namely the provincial cohort’s prior achievement, measured by the average fifth-
grade standardized test scores.

One potential point of concern is that the fifth-grade test is used both as an individual-
level instrument in Model B and later reintroduced as an aggregate provincial-level control 
in Model C. However, several considerations mitigate this concern. First, while alternative 
indicators of prior achievement (such as second-grade standardized tests) could be con-
sidered, the fifth-grade assessment is the most appropriate measure, as it captures student 
achievement at the end of primary education, immediately before the transition to lower sec-
ondary school. Second, the correlation between individual fifth-grade test scores and their 
provincial aggregates is low (0.14 in language and 0.11 in mathematics; see appendix, Figs. 
7 and 8), substantially reducing concerns about multicollinearity. Third, the main results 
remain unchanged even when the IV correction for eighth-grade test scores is omitted in 
Model C. Moreover, measurement error arising from transitory factors (e.g., particularly 
good or bad test days) is not systematically correlated across students within provinces, and 
the provincial average is therefore independent of the individual-level measurement error. 
Under these conditions, the instrument remains valid, and the 2SLS estimates are consistent 
and unbiased, allowing us to effectively correct for measurement error.

We ran ordinary least squares (OLS) for each previously discussed equation (A, B, C). 
We then estimated the equations with our analytical sample at the individual level and stored 
the estimates for each province (see appendix Tables 3, 4 and 5). When estimating equations 
B and C, we adopted an instrumental variable approach (Jerrim and Vignoles 2013). The 
coefficients of province fixed effects represent the estimated grading standards in language 
and mathematics at the provincial level. This implies that if variation across grading exists, 
a province with a lower θ has stricter grading standards. If θ1 < θ2, a student in province 1 
is exposed to stricter grading standards relative to a student in province 2; the two students 
have an equal GPA in subject s, but the student in province 1 has a higher test score in sub-
ject s than the student in province 2.
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We reversed the polarity of the variables so that a higher score along the grading standard 
distribution was associated with greater severity (simply reversing θ1 < θ2, in the previous 
example). The second step was to normalize the scale between 0 and 100 solely for map 
visualization, where 100 represents maximum severity, and 0 represents extreme leniency. 
Additionally, as an engagement rule for the graphical visualization of grading standards 
among provinces, we constructed five grading standard bands: 0, 0.20, 0.40, 0.60, 0.80, 
and 1. This is a reasonable choice that minimizes the strategic use of multiple bands that 
could exacerbate marginal provincial differences without substantive justification and create 
a visual fallacy.

The statistical relevance should be examined from two perspectives: model-based and 
geographical. The model-based perspective evaluates how many spatial units change their 
grading severity depending on the specified model. The geographical perspective assesses 
whether the estimate for each spatial unit (i.e., a region in our case) significantly differs from 
the national grading average within each model. To test these relevancies, we employed 
the Paternoster test and evaluated the significance of spatial units across different model 
specifications. Specifically, we compared the differences between Model A and Model B, 
and between Model B and Model C, using the Paternoster test. The results were visualized 
using a modified Sankey diagram to illustrate changes in grading severity. Regarding the 
geographical perspective, we assessed the significance of spatial estimates compared to the 
Italian national average. To calculate the national average from the provincial estimates, 
weighted means were used:

	

ĜSaverage =

n∑
i=1

wp ∗ GSp

n∑
i=1

wp

; ŜEaverage =

n∑
i=1

wp ∗ SEp

n∑
i=1

wp

; wp = 1
SE2

p

� (1)

where GSp is the grading standard estimate in province p and SEpis the standard error in 
the province p. The weighted mean of the estimates was calculated by assigning greater 
importance to estimates with smaller standard errors since these are considered more precise 
(Hedges and Olkin 2014).

3.2  Data and variables

We use data from the INVALSI- SNV dataset, which provides comprehensive informa-
tion on student competencies and educational trajectories across various grading levels, 
covering the entire student population. We followed three consecutive cohorts (2011/2012, 
2012/2013, and 2013/2014) to construct a panel dataset of approximately 800,000 students 
enrolled from the fifth to eighth grades. Specifically, we used standardized tests and teacher-
assigned grades in the eighth grade to estimate grading standards in mathematics and lan-
guage. To address the previously discussed issues, we leveraged fifth-grade standardized 
test scores to mitigate the teacher loop bias. Additionally, we incorporated socio-demo-
graphic variables such as sex, ethnic background, and socioeconomic status to explore the 
factors driving geographic gaps. 

The broad coverage of the INVALSI-SNV dataset enables a thorough examination of 
territorial discrepancies, encompassing a diverse range of individuals across provinces. Par-
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ticipant numbers vary widely, from 1,100 students in Aosta province to 92,869 in Milan 
province. We excluded the province of Bolzano due to limited observations, reflecting its 
lower participation in the surveys during the study period. To ensure sufficient and robust 
sample sizes for each province, we pooled data across all three cohorts without distinguish-
ing between them. The main variables were drawn from school administrative records, 
standardized tests conducted at specific grade levels, and questionnaires administered to 
all students. Our initial dataset (Table 1) is at the individual level, and we employed both 
individual- and provincial-level characteristics to estimate grading standards (Model A, 
Model B, and Model C). After obtaining the estimates, we switched to a provincial-level 
dataset (Table 2). We do not report values for each province individually since our goal is 
not to rank provinces but to explore broader geographical patterns. The outcome variable 
is the GPA collected in eighth grade for both mathematics and language, based on oral and 
written examinations. We computed a simple arithmetic average of the two subjects. The 
primary independent variables are the standardized test scores in mathematics and language 
at the eighth grade, where higher scores reflect better student performance. In terms of 
model specification, we controlled for key provincial-level socio-demographic factors such 
as gender composition and migration background (distinguishing between natives and first- 
or second-generation migrants).

Grading standard MODEL MEAN SD MIN MAX
Language A 0.002 0.111 − 0.263 0.267

B − 0.010 0.144 − 0.321 0.370
C 0.041 0.102 − 0.216 0.307

Mathematics A − 0.005 0.091 − 0.193 0.187
B − 0.019 0.138 − 0.326 0.239
C 0.032 0.074 − 0.208 0.262

Table 2  Descriptive statistics of 
the provincial grading standard 
estimates

 

MEAN SD MIN MAX
Individual
Female 0.49
Migration background 0.12
ESCS 0.00 1.00 − 3.28 2.72
Test (eighth grade)—Language 0.00 1.00 − 5.88 4.51
Test (eighth grade)—Mathematics 0.00 1.00 − 4.84 4.37
Teacher mark—Language 0.00 1.00 − 5.18 2.49
Teacher mark—Mathematics 0.00 1.00 − 4.28 2.24
Test (fifth grade)—Language 0.00 1.00 − 5.72 4.43
Test (fifth grade)—Mathematics 0.00 1.00 − 5.33 4.30
Provincial
Share of girls 0.50
Share of non-natives 0.12
ESCS 0.00 1.00 − 1.94 2.25
Test (fifth grade)—Language 0.00 1.00 − 2.62 1.51
Test (fifth grade)—Mathematics 0.00 1.00 − 2.53 2.17

Table 1  Descriptive statistics of 
the individual dataset

All continuous measures are 
standardized
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4  Results

4.1  Descriptives and main results

We discuss the main results from the three estimations of grading standards in each Italian 
province (Fig. 3), as discussed in the previous section on the research design (see appendix 
- tables 3, 4, and 5 for the overview of all estimates). The first estimation (Model A) follows 
the Italian and international literature, exploiting the discrepancy between teachers’ marks 
and test scores, but with a simple contribution by reversing the equation to better align with 
the data-generation process, namely that teachers’ marks depend on the test and not vice 
versa. As evidenced by the maps provided for language results, Italy is characterized by 
relatively high grading standards in several provinces in the Northeast and parts of the Cen-
ter. However, a clear North–South divide is not evident since many provinces in the North, 
Center, and South fall within the same band, except for a subset of provinces in Southern 
Italy, which cluster in the lowest band.

Although the results only partially confirm previous contributions in the field (Triventi 
and Argentin 2015), it is important to note that our research design differs in terms of mul-
tiple cohorts of students within provinces included.

The estimations started to change when we corrected for the teacher loop bias (Model 
B) present in the INVALSI-SNV dataset. As previously discussed, the concomitant stan-

Fig. 3  Grading standards at the provincial level by model specifications in language and mathematics. 
Note: Model A: regressing GPA on standardized test; Model B: prior standardized test results collected 
in fifth grade as the instrumental variable; Model C: adjusted for socio-demographic characteristics and 
incoming competence level (proxied by fifth grade standardized test results)
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dardized eighth-grade test may be biased by exposure to the same teacher for 3 years and the 
consequent Pygmalion effect (Rosenthal and Jacobson 1968). Some areas in the Central-North 
and South have different estimations, while the remainder of Italy remains largely constant. Even 
more relevant is what occurred when we investigated the third map (Model C), where we not 
only used the correction for teacher loop bias, but also included a set of basic socio-demographic 
variables (at the individual and provincial levels) and students’ average ability upon entry into 
middle school. There is a clear shift between the bands, especially for the provinces in Southern 
Italy. We stress the fact that this change is essentially due to the inclusion of the average ability, 
which is a message of great relevance. Indeed, when controlling for the competencies of incom-
ing cohorts, grading standards in the South become “less” lenient (comparison: Model C vs 
Model B), suggesting that teachers are more generous simply because they deal with less compe-
tent students, leading them to provide more accommodating evaluations (Westphal et al. 2016). 
Such results are also confirmed in mathematics, for which they are even more pronounced. 
Indeed, the higher bands are mainly present in Central Italy, while other Italian provinces fall 
within the lower bands (Model A). When we begin to correct for the teacher loop bias and 
measurement error (Model B), some territorial changes are more pronounced in Southern Italy, 
especially along the Tyrrhenian coast. However, when we introduced the set of control variables, 
the situation dramatically reversed. Southern Italy was assigned to medium and high grading 
standard bands, implying that, even more than for language, the average ability level explains 
the generous grading practices in this region. The message is quite clear when observing both 
main subjects of the education system. The notion that teachers in Southern Italy are more gener-
ous, as often portrayed, was not immediately supported when we started correcting the test for 
measurement error and teacher loop bias. The narrative of teachers being more generous in the 
South is discredited when we compare provinces while keeping basic socio-demographic factors 
and average ability level constant. This indicates that the real point of discussion in public debate 
should not be whether teachers in the South have more generous proclivities when evaluating 
students, but rather that the stock of students is lower in terms of their ability when enrolling in 
middle school. From this perspective, teachers merely align their grading to the average level of 
competence that students have when entering schools. If teachers were genuinely overgenerous, 
regardless of context, it would call for interventions such as guidelines or awareness campaigns 
on how to evaluate students. This may be not the case since teachers simply assess students 
based on their competence levels upon entrance into middle school.

4.2  Testing model differences within provinces

We tested whether significant differences exist between Models A, B, and C for each subject 
(Fig. 4). Both tests are important because they help avoid drawing conclusions based on arti-
ficial differences. For the first test, significant differences were calculated using a Paternoster 
test, and a bar chart was chosen to provide a clear graphical representation. The first two bars 
examine whether the transition from Model A to Model B results in a significant difference 
in the estimates, effectively testing whether any meaningful change exists or if the estimates 
remain virtually identical. As shown, in both Italian and mathematics, the green bar reaches 
50%. This implies that, of the provincial estimates in Model A, at least half show significantly 
different estimates in Model B. These findings indicate that correction with IVs has an effect. 
Using the same reasoning, we analyzed the other two bars, particularly the purple bar, which 
approaches 70% in both subjects. This suggests that the switch from Model B to Model 
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Fig. 4  Changes in significance between models across subjects. Note: The plot accounts for the signifi-
cance of difference estimates across models, namely A versus B and B versus C. Orange indicates the pro-
portion of estimates that do not exhibit significant differences between Models A and B. Green indicates 
the proportion of estimates that exhibit significant differences between Models A and B. Blue indicates 
the proportion of estimates that do not exhibit significant differences between Models B and C. Purple 
indicates the proportion of estimates that exhibit significant differences between Models B and C
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C is decisive since controlling for basic socio-demographic variables and individual-level 
competencies leads to significant differences. This provides an alternative perspective to the 
map-based analysis discussed earlier, but with the added advantage of statistically testing 
these differences.

4.3  Testing geographical differences

To analyze geographical differences using Italy as a reference (Figs. 5 and 6), we plot-
ted the average national value of grading standards against each provincial estimate for 
every model specification. For Model A—where the equation is reversed, as previously dis-
cussed—we used the color red. For Model B, which incorporates an IV, we used green. For 
Model C, we used purple. The significance of each difference between a provincial estimate 
and the national average was tested using the Paternoster test. Filled markers denote sta-
tistically significant differences, while empty markers indicate non-significant differences. 
On the x-axis, the abbreviations of Italian provinces are displayed. These are not arranged 
alphabetically but are ordered according to the magnitude of the estimates. The province 
labels are color-coded to reflect their geographical location (i.e., North, Center, or South).

Upon investigating the panels for both subjects (Italian and Mathematics), it becomes clear 
that the different model specifications substantially affect the estimates since the positions of 

Fig. 5  Testing provincial and national 
differences in Language across the 
model. Note: Model A: regress-
ing GPA on standardized test score; 
Model B: previous standardized 
test score collected in fifth grade as 
the instrumental variable; Model C: 
adjusting for provincial socio-demo-
graphic characteristics and incoming 
competence level (proxied by fifth 
grade standardized test). The reference 
model is Italy, computed as described 
in Sect. 3
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the provinces shift and, more importantly, the significance of certain provinces changes. This 
is particularly evident in Model C, where we controlled for basic sociodemographic character-
istics (sex, migration background, and socioeconomic origin) at the individual level and initial 
competency at the provincial level. The visualization highlights that many provinces—in both 
mathematics and Italian—do not significantly differ from the national average. As shown along 
the x-axis, many southern provinces (indicated in red) begin to shift in Model B, with more sub-
stantial shifts observed in Model C, particularly for mathematics.

This pattern reinforces the broader takeaway of this study: When controlling for provincial 
differences in student competency levels, the geographical gradient in grading standards dimin-
ishes considerably. Although this reduction is evident in both subjects, it is more pronounced in 
mathematics. 

A delicate aspect of this work concerns the vector of controls at both the individual and pro-
vincial levels, and how it interacts with the use of the IV. As previously explained, this setup is 
valid because the fifth-grade test score was used as an IV, while the same test score, averaged 
at the provincial level, served as a control variable. Alternative specifications are possible; for 
example, by omitting the IV and directly controlling for the average fifth-grade test score at the 
provincial level. In Figs.9 and 10 (see Appendix), we present the results of a robustness check in 
which we solely controlled for the average incoming competence of cohorts, without including 
any individual-level or additional provincial-level controls. The pattern for mathematics remained 

Fig. 6  Testing provincial and national 
differences in Mathematics across 
models. Note: Model A: regress-
ing GPA on standardized test score; 
Model B: adopting previous standard-
ized test score collected in fifth grade 
as the instrumental variable; Model C: 
adjusting for provincial socio-demo-
graphic characteristics and incoming 
competence level (proxied by fifth 
grade standardized test). The reference 
model is Italy, computed as described 
in Sect. 3
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nearly identical, with little change observed in the spatial distribution of provinces; for example, the 
provinces in the South (highlighted in red) continued to stand out. In contrast, for Italian, the situ-
ation is somewhat different; however, this aligns with earlier findings suggesting that the grading 
standards for Italian are less sensitive to socio-demographic controls when compared to mathemat-
ics. What clearly emerges is a degree of heterogeneity between the two subjects. It is likely that 
including both individual and provincial level characteristics, especially average ability and social 
background at the provincial level, better captures the socio-demographic composition of cohorts. 
In this study, the key takeaway is that contextual factors must be considered: When controlling for 
provincial characteristics, particularly incoming competence, the North–South divide becomes less 
robust and less clear, especially for mathematics. Another important methodological point concerns 
the comparison between the inverted equation used in our study and the non-inverted specification 
commonly employed in previous literature. Such comparisons are not meaningful for several rea-
sons. We adopt the inverted specification because it is the more appropriate choice from a theoreti-
cal perspective, an approach originally proposed in earlier studies but later overlooked. Moreover, 
the inversion allowed for the use of an IV to correct for measurement error. Ultimately, comparing 
results from inverted and non-inverted equations offers limited insights since the underlying vari-
ables are the same and highly correlated.

5  Conclusions

Educators conscientiously consider students’ initial competencies, thereby supporting the notion 
that grading standards are sensitive to learning environment composition (Lievore and Triventi 
2022; Westphal et al. 2016). From a regulatory perspective, student evaluations should certainly be 
“standardized” across the national territory on a scale from 0 to 10, with centrally approved scores 
corresponding to a level of subject knowledge; in this case, mathematics and language. However, it 
is equally true that the Italian school system acknowledges teachers’ absolute independence in eval-
uating students and the free decision to weigh evaluations in light of students’ progress (Bowers 
2011; Chetty et al. 2014a, 2014b). Therefore, it is reasonable for this teacher–student relationship 
to be evident at a geographic level if the corresponding context exhibits low incoming competency. 
These guidelines for managing grading standard models can also be applied at the school level, 
with significant policy implications. Notably, such an approach would allow for the identification 
of which schools differ in their grading practices and an exploration of the potential reasons behind 
these differences.

As previously stated, this work does not aim to establish causal identification but instead sug-
gests that the quantification of grading standards requires careful reconsideration.

Furthermore, this pattern is not dissimilar from another important finding observed in the Italian 
labor market, where, in the face of company layoffs, courts are much more inclined to reinstate 
workers in labor markets with high unemployment rates (Ichino et al. 2003). This is because judges 
are aware that confirming dismissal in a market with high unemployment would greatly diminish 
one’s likelihood of being hired in the future. The same reasoning can be applied in our case. 
Not only do teachers assess the level of incoming competency, but they may also be slightly 
more lenient due to the local context. Future research can follow this path by improving 
both the estimation of grading standards and seeking to understand the drivers of local con-
texts or the cohort characteristics leading to these geographical disparities.
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Appendix

See Appendix Figs. 7, 8, 9, 10 and Tables 3, 4 and 5.

Fig. 7  Matrix correlations for language

 

Fig. 8  Matrix correlations for mathematics
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Fig. 9  Testing province and national difference across model in Language only adjusting only for incom-
ing competence at provincial level. Note: Model RC: adjusting for incoming competence level (proxied 
by 5th grade standardized test). The refence model is Italy computed as described in Sect. 3

 

Fig. 10  Testing province and national difference across model in Mathematics only adjusting only for 
incoming competence at provincial level. Note: Model RC: adjusting for incoming competence level 
(proxied by 5th grade standardized test). The refence model is Italy computed as described in Sect. 3
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Revisiting the geography of grading standards: Evidence from Italian…
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Revisiting the geography of grading standards: Evidence from Italian…
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