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Montessori education outcomes in ltaly: Assessing the
influential role of duration and implementation fidelity
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This article investigates Montessoti education in Italy through three studies, addressing a
significant research gap in Europe. Two quasi-experimental studies examine academic
and non-academic outcomes, considering factors such as gender, age, socio-economic
status, years of Montessori education, and implementation fidelity. A third exploratory
study surveys Montessori primary school teachers (N=328), identifying three distinct
profiles. Only one group, representing half the sample, strictly adheres to Montessori
practices, enabling the eatlier studies to assess the effect of implementation fidelity.
Academic outcomes, based on two student cohorts (N=535 and N=710), indicate that
Montessori students achieve similar or higher scores than non-Montessori peers,
particularly in Grades 8 and 10, with fewer than six years of Montessori education
sufficient to produce these tresults. An orthodox Montessoti approach correlates with
better mathematics outcomes, while a less orthodox approach relates to supetior
language outcomes. Non-academic outcomes, focusing on Grade 8 students (N = 85),
highlight significantly higher empathy scores among Montessori students. Future
research on different and larger samples is necessary to explore the link between non-
orthodox implementation and language outcomes and to validate the hypothesis that the
benefits of Montessori education on non-academic outcomes increase with the duration
and fidelity of its implementation.

Introduction
Montessori education

Montessori Education, founded in Rome in the early 20th century, is now implemented in
nearly 16,000 schools across over 150 countries (Debs et al., 2022; AMI, 2020). Maria
Montessori, inspired by her medical studies and work with intellectually disabled children,
developed its principles in the first Children’s House for underprivileged children aged 3
to 0. These principles emphasise freedom as a method and autonomy as the goal of
education (Pesci, 2015; Politi, 2023).

In Montessori classrooms, children freely choose materials to work with, alone or
collaboratively, while teachers prepare the environment and introduce materials
individually based on each child’s developmental readiness (Elkin, 2003; Lillard, 2022).
Materials span various disciplines, are self-correcting, manipulable, and promote
independent or peer learning (Montessori, 1948). The role and identity of the teacher are
rooted in two key dimensions: guiding each child individually through the use of materials
and preparing an environment that is welcoming, child-friendly, well-lit with natural light,
and carefully maintained (Juréik, 2023). This environment also includes animals and
plants, which the children themselves help care for (Lillard & McHugh, 2019).
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Research problem and recommendations from the literature

This research aims to evaluate Montessori Education from a post-positivist perspective
(Guba & Lincoln, 2005; Karupiah, 2022) and within a pedagogical framework inspired by
Montessori activism. Assessing educational methods scientifically is a complex or
“hypercomplex” endeavour. As defined by Morin (1974) for socio-historical phenomena
and extended to education by Visalberghi (1990), hypercomplex phenomena require the
integration of diverse paradigms, values, methodologies, and outcomes.

Extensive empirical and pedagogical literature has explored Montessori Education, with
recent reviews synthesising this work (Basargekar & Lillard, 2021; Demangeon et al., 2023;
Gentaz & Richard, 2022; Marshall, 2017; Randolph et al., 2023). Randolph et al. (2023)
systematically reviewed 32 studies from 1967-2020, primarily from North America,
finding that Montessori education consistently outperformed traditional education across
academic and non-academic outcomes.

Demangeon et al. (2023) analysed 33 experimental and quasi-experimental studies
published between 1991 and 2021, scoring them on their methodological quality. Only
two studies (Lillard, 2012; Lillard et al., 2017) achieved the highest score, highlighting a
need for more methodological rigor in future studies. Their meta-analysis demonstrated
that Montessori education significantly enhances academic achievement and social skills,
though these effects were moderated by study quality and continent of the study. In this
regard, the authors noted that “half of the studies included [...] were conducted in the
United States [and] studies of ME are relatively rare, or even absent, in [...] Europe”
(Demangeon et al., 2023, p. 11).

Both reviews emphasise critical recommendations: studies should include randomised or
quasi-experimental designs, fidelity to Montessori implementation (e.g., measured via
Murray et al., 2019), and account for factors like years of Montessori exposure and socio-
economic status (SES). They advocate for longitudinal approaches and subgroup analyses,
including low-income populations. These insights underline the need for robust, context-
sensitive evaluations of Montessori education.

Research questions for a quasi-experimental study in Italy

As evident from the literature, studies evaluating Montessori education are rare in Europe
and entirely absent in Italy, the country where Montessori education originated. Therefore,
this study seeks to contribute to the evaluation of Montessori education by conducting a
quasi-experimental analysis of its implementation in Italy, considering all the factors
recommended by recent reviews (Demangeon et al., 2023; Randolph et al., 2023).

However, this endeavour immediately encounters a series of issues that necessitate
corresponding decisions. The first challenge lies in identifying Montessori schools. For
this study, schools officially recognised by the Ministry of Education, University and
Research (MIUR) as offering “Montessori differentiated teaching” were selected. These
schools require teachers to have specific certifications, primarily obtained through the
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National Montessori Association (Opera Nazionale Montessori, ONM). This is the only
other teacher training organisation founded by Maria Montessori alongside the
Association Montessori Internationale (AMI). It plays a significant role in promoting and
disseminating Montessori education principles and practices in Italy.

A second issue involves defining what constitutes Montessori education. To determine
which practices align with Montessori principles, this study builds on an adapted version
of Murray et al.’s (2019) questionnaire for the Italian context (Scippo, 2023). Additionally,
it considers the duration of Montessori education by classifying students into two groups:
those with fewer than 6 years and those with at least 6 years of Montessori education.

Thirdly, the study identifies academic and non-academic outcomes as key indicators of
effectiveness. Academic outcomes focus on standardised test results in mathematics and
language, while non-academic outcomes encompass socio-affective characteristics,
detailed in Study 2.

A final issue concerns the difficulty of attributing specific outcomes to educational
practices. Given the complexity of educational processes, isolating the effects of a method
on learning and individual traits is challenging. Adopting a “critical or hypothetical
realism” stance (Cook et al., 1990), this research acknowledges that causal connections are
real but imperfectly perceived. Thus, the methodological focus shifts to identifying the
best research design to infer causal links. The most rigorous designs involve randomised,
large-scale experimental groups (Bailey, 2007), but few Montessori studies meet these
criteria. This study employs a quasi-experimental, non-equivalent groups design with a
post-test, using a simple matching method for group assignment. While this approach
controls for variables influencing outcomes, it cannot account for all potential factors.
Limitations are addressed later.

In conclusion, this study was guided by the following research question (RQ), which is
divided into three sub-questions based on three different definitions of Montessori
education:

RQ: At the end of primary school and during secondary school, what are the academic
and nonacademic outcomes of students who have received

1. less than 6 years of Montessoti education?
more than 6 years of Montessori education?

3. more than 6 years of Montessori education and have experienced teachers and
practices that closely align with the Montessori model?

Method

To address these questions, a comprehensive research approach was undertaken in three
studies. The first two are quasi-experimental studies, one focused on academic outcomes,
and the other on nonacademic outcomes. For both studies, three treatment groups (TG)
were identified. The first (TG1) is the complete group, consisting of all enrolled students;
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the second (TG2) is a subgroup of the first, comprising long-term Montessori students
who have received at least 6 years of Montessori education. Finally, the third (TG3) is a
subgroup of the second, consisting of long-term Montessori students who, during primary
school, had at least one “orthodox” teacher for at least three out of 5 years. “Orthodox”
teachers were identified in Study 3 as those whose qualifications, attitudes, and classroom
practices scored highest on our fidelity scale (see Appendix A). Therefore, the third study
is an exploratory investigation that gathered necessary information to consider the effect
of the teacher and fidelity of Montessori education implementation on the dependent
variables of quasi-experimental studies.

Study 1: Academic outcomes

Some of the results from the study 1 have already been presented in Scippo (2024). This
article presents a different analysis, taking into account, thanks to study 3, the impact on
academic outcomes of both the type of teacher and the educational practices received by
the students.

Study design

To assess academic performance, this study utilised standardised mathematics and
language tests administered by the National Institute for the Evaluation of the Education
System (INVALSI) in Italy. These assessments are conducted annually for students in
Grades 2 (age 7), 5 (age 10), 8 (age 13), 10 (age 15), and 13 (age 18), encompassing the
entire student population, including those attending Montessori schools. Each student is
assigned a unique code, facilitating longitudinal tracking of academic progress.

Data for this research were obtained from INVALSI's Statistical Office following a
rigorous process to ensure compliance with the European Union's General Data Protection
Regulation (GDPR) (European Union, 2016). GDPR compliance limited our sample to
Italian-citizen students with regular grade progtession (no repeats/skips), avoiding risks of
indirect identification.

INVALSI provided data for two distinct student cohorts:

- Older cohort: Data were available for students in Grade 5 (2013), Grade 8 (2016), and
Grade 10 (2018).

- Younger cohort: Data encompassed students in Grade 2 (2013), Grade 5 (2016), and
Grade 8 (2018).

Given that Montessori education in Italy typically concludes by Grade 5, this dataset
allowed for the examination of its potential long-term effects on academic outcomes in
subsequent educational stages. Beyond test scores, INVALSI's dataset included
background variables known to influence academic performance, such as gender and
socio-economic-cultural status, measured by the Economic, Social, and Cultural Status
(ESCS) index. Additional variables comprised geographical area (e.g., Northeast,
Northwest, Central, South, and Islands), specific regions (e.g., Puglia, Lombardy),
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provinces (e.g., Rome, Florence), school institutions, branches, sections, and individual
classes.

The comprehensive nature of this data facilitated the design of a quasi-experimental study
aimed at testing the hypothesis that Montessori students achieve academic outcomes
comparable to or exceeding those of their non-Montessori counterparts.

Employing a non-equivalent group design with only a post-test (Cook et al., 1990), my
study utilised a simple matching method (Bailey, 2007; Zhao et al, 2021) to assign
participants to treatment and control groups. This approach aimed to isolate the effect of
Montessori education on academic performance by controlling for known background
variables and their interactions.

Data collection

To identify Montessori students within the INVALSI databases, a list of Montessori
sections in primary schools attended by the two study cohorts was first reconstructed.
Next, the academic history of as many Montessori students as possible was compiled, with
13 Montessori schools providing access to their data. Each student was assigned a value
for an ordinal variable indicating years of Montessori education: A (6-8 years), B (45
years), and C (1-3 years).

For each cohort, a list of active Montessori sections at Grade 5 was sent to INVALSI for
the years 2013 (older cohort) and 2016 (younger cohort). When available, class rosters
with students’ reconstructed academic histories were included. Using this information, the
INVALSI Statistical Office identified Montessori students within its data matrices and
released data on test results and background variables for Montessori and non-Montessori
students at the national level.

Participants

After INVALSD’s Statistical Office released the databases, the simple matching method
was employed for assigning cases to the treatment and control groups by cohort, grade,
and subject (mathematics and language).

Sample sizes varied between subjects as some students completed only one test, and not
all students participated in all three grade-level tests. The first group (TG1) comprised
534-649 students who took the INVALSI test while attending Montessori schools at
Grade 5. The second group (TG2) included 137-168 long-term Montessori students. For
the younger cohort, a third group (T'G3) was identified, consisting of long-term
Montessori students who had at least one orthodox teacher for at least three out of 5
years during primary school. The sample size for these groups ranges from a minimum of
35 to a maximum of 40 students, depending on the grade and subject.

Table 1 displays the sample size for each treatment group. For each treatment group, a
control group of the same size was identified using the simple matching method.
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Table 1: Number of participants in study 1.

Grade and Group 1: . Group 2: long term Group 3.' Long-term
Cohort ; Montessoti . Montessoti students who
subject test Montessori students
students have had orthodox teachers
Older G5 Language 642 154 -
cohort G5 Maths 649 168 -
G8 Language 622 165 -
G8 Maths 622 165 -
G10 Language 534 138 -
G10 Maths 536 137 -
Younger G2 Language 629 141 35
cohort G2 Maths 631 140 35
G5 Language 710 156 36
G5 Maths 695 152 39
G8 Language 709 158 36
G8 Maths 709 158 40

Note. G2 = Grade 2; G5 = Grade 5; G8 = Grade 8; G10 = Grade 10.
Data analysis

To examine the hypothesis, mean disparities were examined via variance analysis in IBM
SPSS Version 25. Before conducting these analyses, both the score distributions and the

residuals distributions were verified to adhere to the normality parameters recommended
by Curran et al. (1990).

Study 2: Nonacademic outcomes
Study design

The second study adopts the same quasi-experimental design as the first. It tests the
hypothesis that Montessori students score at similar or higher average levels on socio-
affective measures, including autonomy, collaboration, commitment, conflict
management, creativity, empathy, leadership, life satisfaction, openness, problem-solving,
resilience, and self-confidence.

For the application of the simple matching method (Bailey, 2007), in addition to the same
background variables considered for Study 1, Study 2 also incorporates the socio-familial
support received by students. According to the OECD (Kankara§ & Suarez-Alvarez,
2019), this support has an influence on the dependent variables under consideration.
Furthermore, for this study, citizenship and the regularity of each student were also taken
into account. The presence of a special educational need or disability was also considered
as a background variable.
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Data collection

Data were collected via a questionnaire administered to 403 Grade 8 students (M = 200,
average age = 13.78 years, F = 203, average age = 13.8 years) across nine secondary
schools in the province of Rome. Prior to questionnaire administration, schools, parents,
and students were informed about the study’s objectives and procedures. Informed
consent was obtained from parents for their children’s participation in the study.

Given that the sample was a convenience sample (Coe et al., 2021), the findings of this
study cannot be extrapolated to the broader population of Italian Montessori students in
Grade 8. The independent variable—exposure to Montessori education—was assessed by
asking students to report both the number of years they attended Montessori schools and
the teaching practices they experienced during primary school. Table 2 outlines all study
variables, encompassing background, independent, and dependent factors.

Table 2: Variables of the nonacademic outcomes study

Background Independent Dependent
Economic, social and * Years of Montessori * Autonomy
cultural Status (ESCS) schooling * Collaboration
Gender * Received educational ¢ Commitment

Citizenship and teaching practices * Conflict management
Regularity (retained or * Creativity
accelerated student) * Empathy

* Social and family support * Leadership

* Special educational ¢ Life satisfaction
needs/disability * Openness

* Problem-solving
¢ Resilience
¢ Self-confidence

Economic, social, and cultural status (ESCS) was assessed using questions adapted from
international surveys conducted by INVALSI within OECD and IEA frameworks
(INVALSI, 2019; Avvisati & Wuyts, 2024). Citizenship data were collected by recording
the birthplaces of both students and their parents. In this study, "regularity" referred to
whether students had progressed through school without repeating or skipping a grade.
Additionally, information on disabilities or special educational needs was gathered based
on reports of individualised educational plans (IEPs) or personalised didactic plans
(PDPs).

Social and family support was measured using four validated English-language scales:
school connectedness and peer connectedness (Jose et al., 2012), socially prescribed
perfectionism (Flett et al., 2016), and family connectedness (Waters & Cross, 2010). The
Italian adaptation of these scales yielded Cronbach’s alphas ranging from 0.81 to 0.88.
Scores from these scales were synthesised into a composite index named “Social and
Family Support (SFS)” through factor analysis.
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The dependent variables were assessed using a questionnaire developed by De Santis &
Stanzione (2020), which measured autonomy, curiosity, commitment, leadership, and
resilience. Additional variables were assessed using validated scales: self-confidence
(Italian adaptation of the Rosenberg self-esteem scale; Caprara et al., 2000), creativity,
openness, and problem-solving (Moretti et al., 2017), collaboration (Phillips & Springer,
1992), empathy (Bonino et al., 1998), and life satisfaction (Italian adaptation of Diener et
al.’s scale; Vecchio et al., 2007).

To measure Montessori education as the independent variable, students reported the
schools they attended from ages 3 to 5 and during primary school. Additionally, they
completed a scale assessing the educational and teaching practices they experienced, which
contained the same items as the scale administered to teachers in Study 3 to evaluate
Montessori implementation fidelity. As in Study 1, fidelity effects were controlled using
data collected in Study 3.

Participants

From a total sample of 403 students, a subset of Montessori students was identified to
form the treatment group. Among them, 102 students had attended Montessori schools
for different durations: 23 for 1-3 years, 21 for 4-5 years, and 58 for 6-8 years.

To apply the simple matching method, each Montessori student needed to be paired with
a non-Montessori student who had similar values on context variables relevant to the
study’s dependent variables. The matching process was conducted in three phases to
ensure comparability across groups. Initially, students were sorted by school, section,
gender, citizenship, regularity, special educational needs, ESCS, and SFS. This
arrangement helped identify 18 pairs who shared the same class. In the second phase, 19
more pairs were identified within the same school but different classes. Finally, 48 pairs
were found across different schools with matching background variables.

When multiple matches were possible for Montessori students, the closest non-
Montessori match on continuous variables (ESCS and SFS) and the farthest match on
average fidelity to the Montessori model were selected.

“Montessori model fidelity”” was defined as the degree to which primary school practices
aligned with key Montessori principles, based on a validated scale adapted from Murray et
al. (2019) and translated by Scippo (2023). Each student received a fidelity score based on
their primary school’s average fidelity level.

In total, 85 pairs were identified. Seventeen Montessori students were excluded due to low
tidelity scores for which suitable matches could not be found. As a result, three treatment
groups were defined: TG1 (85 matched Montessori students); TG2 (56 long-term
Montessori students with at least 6 years of exposure); and TG3 (24 long-term Montessori
students who had at least one orthodox teacher for three or more primary school years).
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Data analysis

To test the hypothesis, it was first ensured that both the score distributions and the
residuals distributions were verified to adhere to the normality parameters recommended
by Curran et al. (1996). Next, one-way ANOVAs were then conducted in IBM SPSS
Version 25 to compare each treatment group (T'G1, TG2, TG3) with its respective control
group on the outcome measures.

This analysis design allows not only for comparisons across different durations of
Montessori education, but also for evaluating the impact of implementation fidelity. By
integrating a fidelity score—quantitatively derived from teacher-reported practices during
primary school—this study offers a novel, data-driven approach to isolating the effects of
more and less orthodox Montessori implementation on student outcomes.

Study 3: Montessori teachers and their practices
Study design

The third study is an exploratory investigation into the characteristics and educational
practices of Montessori primary school teachers. Its primary aim is to identify “orthodox”
teachers, i.e., those with certain characteristics and who adopt specific practices faithful to
the Montessori model. Because several teachers in this study had previously taught
students included in Studies 1 and 2, the collected data allowed us to consider the
influence of teacher orthodoxy as a contextual variable potentially affecting both academic
and non-academic outcomes in those studies.

Data collection

Data were collected using a 15-20 minute online questionnaire, which captured personal
demographics, Montessori training and certification, professional experience, individual
attributes, and self-reported educational practices. Prior to questionnaire administration,
schools and teachers were informed about the study’s objectives and procedures. A 63-
item scale was developed to assess classroom practices, adapting and expanding Murray et
al’s (2019) original items for the Italian context (Scippo, 2023). This scale was specifically
designed to measure fidelity to the Montessori model. The scale was validated through a
pilot test with 99 Grade 8 students and refined through expert consultation with certified
Montessori trainers. It quantifies the degree of fidelity with which Montessori principles
are implemented in classroom practice. The scale was administered to both teachers and
students, allowing for triangulation of data on implementation fidelity across perspectives.
The full version of the scale, translated into English, is provided in Appendix A.

Participants
The online-administered questionnaire reached 328 Montessori primary school teachers,

representing at least one-third of the estimated reference population. The average age of
the reached sample is 46 years, and 96% are women.
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Thanks to career data collected, 37 teachers who had worked with some students in the
younger cohort involved in Study 1 and 10 teachers who had worked with some students
involved in Study 2 were identified.

Data analysis

To identify orthodox teachers, cluster analysis was employed using IBM SPSS Version 25
software. The aim of cluster analysis is to form internally homogeneous groups that are
maximally distinct from one another with respect to key variables—in this case, fidelity
scores. Specifically, hierarchical analysis was used in this case, allowing for the choice, post
hoc, of how many and which groups the subjects should be classified into. The analysis
was conducted using IBM SPSS Version 25 software with the Ward method.

The identification of “orthodox” teachers through this method strengthens the study’s
ability to assess the impact of fidelity to the Montessori model, offering a more nuanced
understanding of how consistent implementation may influence student outcomes across
academic and socio-affective domains.

Results

This section is divided into two subsections, dedicated respectively to the results on
academic outcomes (Study 1) and nonacademic outcomes (Study 2) of Montessori
students. In each of the two subsections, firstly, the results of hypotheses testing that do
not consider the teacher’s effect are presented. Secondly, the results of hypotheses testing
that consider the teacher’s effect are presented. To account for the teacher’s effect, data
collected from Study 3 involving 328 Montessori primary school teachers were used.
From these 328 teachers, a cluster analysis identified a group of 169 teachers considered
more orthodox due to their characteristics aligning closely with the Montessori teacher
ideal as defined by Cives (2001) and adopting practices more consistent with the
Montessori model. Subsequently, using the career data of these teachers, a subgroup of
long-term Montessori students who had these more orthodox teachers for at least 3 years
of primary school was identified. The hypotheses of Studies 1 and 2 were tested on this
subgroup (TG3).

Academic outcomes

Regarding the academic outcomes, in none of the comparisons does the control group
have a distribution of scores with a significantly higher average than the Montessori
group. This result holds true for both subjects considered, for both cohorts, and for all
three groups on which the hypothesis was tested (TG1 vs. CG 1, TG2 vs. CG 2, TG3 vs.
CG 3). On the contrary, in some comparisons, the Montessori group achieves a
significantly higher average score.

Specifically, for the older cohort, the Montessori group scores significantly higher than the
control group in language at Grade 10 for both the complete group (TG1, Table 3) and
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the long-term subgroup (TG2, Table 4). Additionally, the long-term subgroup also
achieves a significantly higher average in language at Grade 5 (TG2, Table 4).

Table 3: Academic outcomes of the complete groups (T'G1) for the younger cohort

Year and grade
2013 G2 2016 G5 2019 G8

N Mean SD N Mean SD N Mean SD
Lang. | TG1 | 629  206.51 51.05 | 710 21219 3427 | 709  219.01* 32.79
CG1| 629 208.63 36.14 | 710  209.81 34,90 | 709 213.56 31.88
Maths | TG1 | 631 211.67  52.02 | 695 21242  41.84 | 709  218.01* 37.22
CG1| 631 21099 37.72 | 695 21054  36.50 | 709 211.68 36.33
Note. G2 = Grade 2, G5 = Grade 5, G8 = Grade 8, Mean = average score obtained on the test, N
= no. of students in each group, TG = treatment group, CG = control group, * p <.05

Subj. | Grp.

Table 4: Academic outcomes, long-term Montessoti groups (TG2) for the younger cohort

Year and grade

2013 G2 2016 G5 2019 G8
N  Mean SD N  Mean SD N Mean SD
Lang. | TG2 | 141 209.29 36.62 | 156 204.83  31.81 | 158 216.04*  33.86
CG2| 141 20206 3915 | 156 20355 34.75 | 158 207.95 30.18
Maths | TG2 | 140  216.54  41.92 | 152 21091 48.33*% | 158 217.39*%  39.78%
CG2| 140 20729 3929 | 152 20528  39.21 | 158 204.46 33.25
Note. G5 = Grade 5; G8 = Grade 8; G10 = Grade 10; Mean = average score obtained on the test;
N = no. of students in each group; TG = treatment group; CG = control group. * p < .05

Subj. | Grp.

For the younger cohort, the Montessori group scores significantly higher than the control
group in both subjects at Grade 8, both for the complete group (TG1, Table 5) and for
the long-term Montessori subgroup (TG2, Table 6). Considering the long-term
Montessori subgroup that had at least one orthodox teacher for at least 3 years (TG3,

Table 7), the Montessoti group’s average is significantly higher in mathematics at Grade 2
and Grade 8.

Table 5: Academic outcomes of the complete groups (T'G1) for the older cohort

Year and grade

2013 G5 2016 G8 2018 G10
N  Mean SD N  Mean SD | N Mean SD
Lang. | TG1 | 643  206.35 3643 | 624  207.31 40.00 | 535  217.09* 37.99
CG1 | 643 208.21 39.25 | 624  204.38 36.21 | 535  211.83 37.81
Maths | TG1 | 649  207.97 38.38 | 622  209.99 4295 | 536  216.57 40.95
CG1 | 649  206.34 37.09 | 622  206.98 36.96 | 536 21517 41.85
Note. G5 = Grade 5; G8 = Grade 8; G10 = Grade 10; Mean = average score obtained on the test;
N = no. of students in each group; TG = treatment group; CG = control group; * p < .05

Subj. | Grp.
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Table 6: Academic outcomes, long-term Montessori groups (T'G2) for the older cohort

Year and grade

sl | G 2013 G5 2016 G8 2018 G10
UL | S TN Mean  SD | N Mean  SD | N Mean  SD

Lang. | TG2 | 154  211.59* 37.75| 165 201.74 4510 | 138  216.31*  38.78
CG2 | 154 20048 49.01 | 165 202.04 36.75 | 138 205.00  41.83

Maths | TG2 | 168 207.82  40.56 | 165 205.70 5256 | 137 215.48  37.13
CG2 | 168 20578 4124 | 165 20430  39.50 | 137 211.08 4521

Note. G5 = Grade 5; G8 = Grade 8; G10 = Grade 10; Mean = average score obtained on the test;
N = no. of students in each group; TG = treatment group; CG = control group; * p < .05

Table 7. Academic outcomes, Montessori groups who had
an orthodox teacher (T'G3) for the younger cohort

Year and grade

s |G 2013 G2 2016 G5 2018 G8
W S TN Mean . SD | N Mean . SD | N Mean  SD

Lang. | TG3 | 35  210.35 3315 | 36 199.86 3295 | 36 204.46 34.16
CG3 | 35  203.71 36.08 | 36 201.57 34.81 | 36 201.47 27.19

Maths | TG3 | 35  225.1% 35.04 | 39 176.21 5831 | 40  221.10* 39.04
CG3 | 35 20648 33.08 | 39 197.34 39.44 | 40 196.41 34.80

Note. G2 = Grade 2; G5 = Grade 5; G8 = Grade 8; Mean = average score obtained on the test; N
= no. of students in each group; TG = treatment group; CG = control group; * p < .05

Non-academic outcomes

Table 8. Average scores of treatment groups (T'G) and control
groups (CG) on scales measuring nonacademic outcomes

Scale Authors TGl CG1|TG2 CG2|TG3 CG3

(85 (85 | (56) (56) | 249 (24

Conflict management Phillips & Springer (1992) 482  49.9 | 479 51.0 | 49.6 52.5
Self-esteem Zimprich et al. (2005) 489 50.6 | 483 50.2 | 49.3 485
Creativity/ openness/ Morett et al. (2017) 49.7 485 | 49.8 485 | 52.1 488

problem-solving

Empathy Bonino et al. (1998 50.0* 46.8 | 49.7 481 | 50.6 49.3
Life satisfaction Vecchio et al. (2007) 50.2 499 | 50.8 503 | 522 524
Autonomy De Santis and Stanzione 49.0 49.6 | 493 491 | 50.6 499
Curiosity (2020) 488 501 | 484 50.5 | 50.3 49.8
Commitment 47.6 493 | 477 50.7 | 48.7 518
Leadership 492 49.5 | 481 50.2 | 483 49.1
Resilience 49.0 50.8 | 478 50.0 | 50.8 50.6

Note. TG = treatment group; CG = control group; * p < .05

Table 8 presents the average scores (calculated as t-scores, with a mean of 50 and a
standard deviation of 10) for each of the scales used to measure the dependent variables.
The results pertain to the treatment groups (T'G1), subgroups of long-term Montessori



Scippo 1209

students (TG2), and subgroups of long-term Montessori students who had orthodox
teachers (TG3). Values higher in the treatment group compared to the control group are
highlighted in bold.

As observed, when considering TG1, Montessori students have higher average scores
than CG on three scales; for TG2, on four scales; and for TG3, on six scales. However,
the only statistically significant difference is in the comparison between TG1 and CG1,
specifically on the empathy scale (Bonino et al., 1998), where TG1 scores the highest.

Discussion
Academic outcomes

The data confirm that Montessori students tend to achieve academic scores comparable to
or exceeding those of non-Montessori students. For the younger cohort, Montessori
students perform significantly better in both mathematics and language at Grade 8, while
for the older cohort, they excel in language at Grade 10. This suggests that Montessori
education fosters long-term academic success, with its benefits becoming particularly
evident in Grades 8 and 10, years after students transition from Montessori settings,
which in Italy typically end at Grade 5. These findings align with recent meta-analyses
highlighting the positive impact of Montessori education on academic outcomes
(Demangeon et al., 2023; Randolph et al., 2023). Contrary to criticisms that Montessori
leaves students unprepared for traditional educational settings (L’Ecuyer, 2023), this
research suggests that Montessori students successfully adapt and excel academically in
traditional settings.

Another key finding is the similarity in results between the overall group (TG1) and the
long-term group (TG2), except that TG2 also outperforms in language at Grade 5. This
indicates that up to 6 years of Montessori education suffices for achieving strong
academic outcomes. This result directly addresses a recommendation emphasised by
Demangeon et al.’s (2023), namely the need for future studies to collect data on students’
duration in Montessoti programs.

Additionally, the older cohort’s long-term Montessori group shows higher language scores
even at Grade 5, suggesting that early attendance at Montessori Children’s House (ages 3—
5) boosts primary school achievement. However, since this result appears only in the older
cohort, further research is needed to confirm its consistency across cohotts.

Finally, cohort differences reveal that while older Montessori students perform better in
language at Grade 10, younger cohort students with orthodox teachers excel in
mathematics at Grades 2 and 8. This variation may be due to the increasing prevalence of
orthodox Montessori training in Italy after 2010 (Scippo, 2022).

Thus, it appears that orthodox teachers contribute to better outcomes in mathematics (as
noted by Basargekar & Lillard, 2021), while less orthodox teachers achieve better results in
language. This difference could be due to Montessori’s extensive range of maths materials:
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an orthodox teacher uses all these materials, leading students to acquire a wealth of
knowledge and achieve better long-term results. In contrast, Montessori’s language
materials are fewer, and only recently has a comprehensive “psychogrammar” book been
published (Montessori, 2017). An orthodox teacher relying solely on Montessori’s
language materials might not provide the same variety of learning opportunities as with
maths materials. In contrast, a less orthodox teacher likely incorporates alternative
materials and methods, enabling students to not only match but exceed the performance
of their peers in the long term. This might explain why the older Montessori cohort scores
significantly higher in language at Grade 10.

Nonacademic outcomes

Study 2 examined whether Montessori students exhibit similar or higher scores in socio-
affective traits, many of which are often classified as social skills in recent meta-analyses
(Demangeon et al,, 2023; Randolph et al., 2023). However, the findings are mixed.
Demangeon et al. (2023) reported significant effects only in studies conducted in Asia,
with outcomes varying depending on study quality. In contrast, Randolph et al. (2023)
observed small to moderate effects but emphasised the low quality of evidence,
particularly at the high school level. Regarding creativity, Demangeon et al. (2023) found
no significant effect, while Randolph et al. (2023) reported moderate effects supported by
higher-quality evidence.

Another dependent variable examined in Study 2 and recent literature is creativity. The
meta-analyses by Demangeon et al. (2023) and Randolph et al. (2023) offer differing
conclusions. Demangeon et al. (2023) found no significant effect, attributing this to the
limited number of studies. Conversely, Randolph et al. (2023) reported small to moderate
effects with moderate evidence quality.

Study 2 found a statistically significant difference only in the empathy scale (Bonino et al.,
1998) for the entire sample (TG1). Montessori students scored significantly higher than
their peers in empathy, which may align with Hoffman’s (1996) theory that empathy
comprises affective, cognitive, and motivational components (Hoffman, 1996; Sesso et al.,
2021). The Montessori classroom fosters the motivational component by encouraging
collaboration and movement, with students frequently changing seats, working with
different peers, and assisting one another (Montessori, 1948). These experiences may
enhance empathy through a reinforcement of well-being. This interpretation aligns with
Randolph et al. (2023), who highlight Montessori classrooms’ multi-age structure and
looping as factors promoting social skills.

However, no significant differences were observed in other variables. This could be due to
the study’s small sample size, uncontrolled variables (e.g., extracurricular activities in non-
Montessori students), or the young age of participants (around 13.5 years), which might be
too early to detect such differences. Or, Montessori education may not significantly
influence the socio-affective traits assessed in this study.
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Limitations

Isolating the effects of Montessori education remains challenging. According to
Demangeon et al. (2023), who scored previous studies on a 0—5 scale, this research could
potentially achieve the highest score. It controls for variables such as fidelity of
Montessori implementation, gender, age, socio-economic status (SES), and years of
Montessori exposure. Additionally, Study 1 is longitudinal. However, key limitations must
be acknowledged.

For external validity, Study 1 covers nearly the entire population of two Montessori
cohorts but excludes foreign, retained, or accelerated students. Study 2 uses a convenience
sample from Rome, limiting generalisability, as does Study 3, which examines a
convenience sample of Montessori primary school teacher from across Italy.

In terms of internal validity, Studies 1 and 2 lack random subject assignment, precluding
definitive causal claims. Both adopt a quasi-experimental, non-equivalent groups design
with post-tests. Using simple matching for group assignment, these studies control known
variables influencing outcomes but cannot account for all potential factors.

Conclusions and future research

This research investigated the academic and nonacademic outcomes of Montessori
students in Italy across three groups: (a) less than 6 years of Montessori education; (b)
more than 6 years: and (c) more than 6 years with highly aligned Montessori practices and
experienced teachers. Key findings and future research directions are summarised below.

Regarding academic outcomes, results for the full group (TG, less than 6 years of
Montessori education) align with recent studies (Demangeon et al., 2023; Randolph et al.,
2023), indicating that Montessori students achieve similar or higher scores compared to
non-Montessori peers. Notably, the highest scores are observed at Grades 8 and 10, long
after Montessori education concludes. Future studies should explore whether these results
are consistent across different cohorts and contexts. Given that only two other
longitudinal studies have been published recently in the United States (Culclasure et al.,
2018; Lillard et al., 2017), it would be useful to see if similar results can be confirmed in
other countries. Regarding the impact of the number of years of Montessori education on
academic outcomes, only Peng and Yunus (2014) have examined this, in the Taiwanese
context, finding no significant differences in Grades 1, 2, and 3. The present study yields a
similar result for higher grades, suggesting that less than six years of Montessori education
is sufficient to achieve comparable or superior outcomes. Finally, concerning the effect of
adherence to Montessori practices, Study 1 aligns with the findings of Basargekar and
Lillard (2021) on academic outcomes in mathematics, indicating that an orthodox
approach is necessary for improved results in this subject.

A novel insight from this study is that while an orthodox approach to language leads to
outcomes similar to those of non-Montessori students, a non-orthodox approach appears
to yield better long-term results. This finding warrants further exploration, with future
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research suggested in two directions: (a) verifying whether this pattern is consistent across
different student cohorts and countries, and (b) documenting additional practices
developed by teachers to enhance the Montessori approach and evaluating their impact on
learning outcomes compared to the orthodox method. If research in direction (a)
confirms the existence of effective practices aligned with Montessori philosophy but
extending beyond traditional materials, research in direction (b) could establish evidence-
based validation for these innovations, contributing to the potential evolution of
Montessori orthodoxy.

However, attaining higher average scores on standardised achievement tests is not
necessarily indicative of the effectiveness of Montessori education in fulfilling its primary
purpose: enabling the development of each individual’s human potential, unimpeded and
in harmony with the growth of others (Scippo, 2025). Consequently, the literature has also
examined non-academic outcomes—particularly creativity and social skills—producing
mixed findings, which this study (Study 2) further explores. A key contribution of Study 2
is its focus on the orthodoxy of Montessori education implementation. While the small
sample size (TG3, N = 17) limits definitive conclusions, results indicate that Montessori
education significantly affects empathy but only in TG1, comprising students with less
than six years of mixed orthodox and non-orthodox teaching.

However, there is a noteworthy pattern suggesting the potential role of the number of
years of Montessori education and the orthodoxy of its implementation in promoting
better non-academic outcomes. Among the ten variables considered for non-academic
outcomes, Montessori students in TG1 scored higher than the control group (CG) on
only three scales; in TG2, on four scales; and in TG3, on six scales (self-esteem,
creativity/openness/ problem-solving, empathy, autonomy, curiosity, tesilience). This
suggests that the advantage of Montessori students increases with the number of years of
education received and the level of orthodoxy in its implementation.

The hypothesis to be tested is that orthodox Montessori education, if received for at least
six years, can have a long-term effect on non-academic outcomes. Future high-quality
studies should test this hypothesis across larger, diverse samples, including secondary
students, to verify the long-term benefits of orthodox Montessori education.
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Appendix

63-item scale for measuring educational practices adopted by Montessori
primary school teachers

The scale was included in both the Montessori teachers' and the students' questionnaires
involved in Study 2. Below is the English translation of the question that introduces the
scale in the teachers' questionnaire:

Indicate how true each of the following statements was, np until before the Covid emergency, for

the primary school class in which you worked (1 = completely FALSE, 4 = completely

TRUE).

Below is the English translation of the question that introduces the scale in the students'
questionnaire:

For each sentence, indicate how true it is for the primary school you attended (1 = completely FALSE,

4 = completely TRUE).

Below is the English translation of the items included in the teachers' questionnaire. The
items included in the students' questionnaire are the same, with only one difference: items
where the subject is in first person singular (for example, “I usually gave lessons directed
to the whole class”) become items with the subject in third person singular in the students'
questionnaire (“The teacher conducted lessons directed to the whole class”).
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Check only one diamond per row.

1 2 3 4

1. In my classroom there was a complete set of Montessori Materials O O O 0

2. The materials were organized by "corners" (mathematics, history, O 0 0O 0
geography, etc.).

3. In the classroom there were games that children could use in their O O 0O O

free time

4. My classroom resembled classroom A (there were heavy desks in O 0 O 0
rows and on the shelves there were mainly books and notebooks)
5. My classroom resembled classroom B (there were light desks O 0 O 0
arranged in islands and on the shelves there were mainly Montessori
materials)
6. The children kept the classroom clean and tidy O 0 O 0
7. Every day we worked for at least 3 hours uninterrupted O 0 O 0
8. T usually gave lessons directed to the whole class that lasted more O 0 O 0

than 15 minutes

9. T usually gave lessons directed to the whole class that lasted at most ¢ ¢ ¢ ¢
15 minutes

10. Every autumn I gave a great Montessori lesson (e.g. the cosmic tale)

<
<
<
<

<
<
<
<

11. I gave most lessons with Montessori materials

12. I gave most lessons to groups of 2-5 children 6 0 0 0
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13. Each student worked individually with me at least every 2 weeks

14. The children gave lessons to each other

15. T always (or almost always) used a low tone of voice

16. T used observation for daily lesson planning

17. The children did research on their own interests

18. The children organized conferences on the research they had done

SIS TSI ITC|IC|IC
SIS IS ICITC|IC|IC
SIS TSI ITC|IC|IC
SIS TSI ITC|IC|IC

19. The children, when ready, performed or would have performed
scientific experiments

20. The children invented mathematical problems

21. The children corrected their own work by themselves

22. The children recorded the activities carried out on work sheets

23. The children decided where to work

24. The children decided how long to work with an activity

25. The children chose which work or activity to do

26. The children chose the companions to work with

27. The children could freely get up from their chair

SIS TSI T I |IT ||
SIS TSI T I |IT ||
SIS TSI T I |IT ||
SIS TSI T I |IT ||

28. Every time a child got up from their chair, they had to put it back
under the desk

29. The children, when ready, used or would have used the chart of O 0 O 0
fundamental human needs

30. The children had access to a complete series of Montessori O 0 O 0
materials, which was displayed little by little

31. The children developed timelines 6 0 0 0

32. Each child had their own pencil case with personal stationery O 0 O 0
(pencil, eraser, colors, sharpener, pens, etc.)

33. No child had their own pencil case with stationery. The material was ¢ ¢ ¢ ¢
shared and each child took only what was needed for a specific job

34. To go to the bathroom, the children asked for permission O O O 0

35. The children decided if and when to go to the bathroom, for O 0 O 0
example by wearing a small medallion that they then put back in
place when they returned to class

36. To go to the bathroom, each child had a personal hygiene bag (with ¢ ¢ ¢ ¢
toilet paper, toothbrush and toothpaste, soap)

37. At lunch we used ceramic plates, glass cups, cloth tablecloths, metal ¢ ¢ ¢ ¢

cutlery, etc.
38. The children regularly prepared food O O O 0
39. The children decided when to have a snack O 0O O O
40. At lunch, there were children with the job of waiter who set the O O O 0

table, cleared the table, served food

41. At the end of the term, I usually assigned differentiated numerical O 0 O 0
grades

42. At the end of the term, I usually assigned the SAME numerical O 0 O 0
grade for all children
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43. To praise, I said more often "you did good work" and less often O 0 O 0
"good job"

44. To praise, I said more often "good job" and less often "you did O 0 O 0
good work"

45, The children took tests that were the same for most of them, and O 0 O 0
differentiated only for some

46. In the same classroom there were children of at least 3 different O 0 O 0
ages (e.g. 9, 10 and 11 years old)

47. There were moments dedicated to addressing problematic behaviors ¢ ¢ ¢ ¢
48. The children helped establish the classroom rules O 0 O 0
49. The children participated in projects useful to the whole class group ¢ ¢ ¢ ¢

How often did each of the following situations occur? Check only one diamond per row.
A=Never or almost never; B=Once or twice a year; C=Three or four times a year;
D=0Once or twice a month; E=Once or twice a week; F=Once or twice a day;
G=Every day, for most of the working time

A B C D E F G

50. The children received numerical grades O 0 0 0 O O ¢

51. The children took care of plants present in the 6 0 0 0 0 O 0
classroom

52. The children took care of animals present in the 6 0 0 0 O O 0
classroom

53. I formed work groups ¢ 0 0 0 0 0 9

54. 1 assigned homework O 0 0 0 O O 0

55. I dedicated extended time only to observing the O 0 O 0 O O ¢

children who were working

56. The children worked in pairs or in small groupswith ¢ ¢ ¢ O ¢ ¢ 0O
Montessori material

57. The children did exercises on worksheets or in the O O 0 0O 0O O O
textbook after my lesson

58. At the same time there were children working on 6 0 0 0 0 O 0
different subjects (e.g. some on mathematics, some on
Italian, etc.)

59. The children listened to my lesson directed to the 6 0 0 0 O O 0
whole class

60. I presented Montessoti material to one/two children O O O 0O O O 0
at a time

61. I presented Montessori material to the whole class

<
<
<
<
<
<
<

62. 1 replaced Montessori material

<
<
<
<
<
<
<

63. I removed unused Montessori material from the O O 0O O 0O O 0
shelves and replaced it with a new one to present
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