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Preface

ISYDE 2024, the Italian SYmposium on Digital Education, has been jointly organized by the
Italian  e-Learning  Society (SIe-L,  https://www.sie-l.it/)  and  Italian  Society  for  Media

Education Research (SIREM, https://sirem.org/). 

The 2024 edition focused on “Lifelong Digital Learning and Education: promoting ?exibility,
inclusion,  critical  thinking and international  exchange” and aimed to promote innovative
teaching and learning experiences enabled by technologies in the national and international
scenario, able to transform educational paths into ?exible and inclusive ecosystems. 

Good  teaching  practices  are  the  starting  point  for  removing  barriers  and  promoting
inclusion,  intercultural,  and  international  exchange;  favoring  wellbeing  and  professional
upskilling and reskilling throughout life through education and appropriate communication
strategies; critically analyzing digital messages and environments.

The conference, which serves as a meeting point for sharing research, experiences, and
technological applications, was held at the University of Pavia (Italy) from June 19 to 21,
2024. 

Nearly 200 participants presented more than 60 contributions merged into eight Sections in
the proceedings:

• Blended and Distance Learning (8)

• Teaching innovations, Communicating Science and emerging technologies in 
Education (10)

• Digital UpSkill and ReSkill for Adult Learners, Career Development and Training (5)

• Experiences in Education (11)

• Digital Citizenship and Media Literacy (4)

• Diversity, Equity, and Inclusion (6)

• AI in Education (13)

• Collaboration Projects and Networks (5).

 

https://www.sie-l.it/


Steering Committee

• Tommaso MINERVA
President of Italian e-Learning Association
University of Modena and Reggio Emilia

• Pier Cesare RIVOLTELLA
Past President of SIREM
University of Bologna

• Elena CALDIROLA
University of Pavia

• Annamaria DE SANTIS
University of Modena and Reggio Emilia

• Anna DIPACE
Pegaso Telematic University

• Paolo FERRI
University of Milan-Bicocca

• Antonio MARZANO
University of Salerno

• Stefano MORIGGI
University of Modena and Reggio Emilia

• Chiara PANCIROLI
University of Bologna

• Maria RANIERI
University of Firenze

• Paolo RAVIOLO
eCampus University

• Marina RUI
University of Genoa

• Susanna SANCASSANI
Polytechnic of Milan



ScientiJc Advisory Board (1/2)

• Giovanni ADORNI 
University of Genoa

• Daniele AGOSTINI
University of Trento

• Mario ALLEGRA 
National Research Council, CNR – Palermo

• Luisa AMENTA
University of Palermo

• Daniela ANDREINI
University of Bergamo

• Michele BALDASSARRE
University of Bari

• Claudia BELLINI
University of Modena and Reggio Emilia

• RaLaella BOMBI
University of Udine 

• Bruno BONIOLO
Italian e-Learning Society 

• Fabrizio BRACCO
University of Genoa 

• Filippo BRUNI
University of Molise 

• Alessia CADAMURO
University of Modena and Reggio Emilia 

• Donatella CESARENI
Sapienza University of Rome 

• Paolo CHERUBINI 
University of Pavia 

• Letizia CINGANOTTO
University for Foreigners of Perugia 

• Maria CINQUE 
LUMSA, Rome 

• Salvatore COLAZZO
University of Salento, Lecce 

• Enricomaria CORBI
University Suor Orsona Benincasa, Naples 

• Pio Alfredo DI TORE
University of Cassino - Southern Lazio 

• Loretta FABBRI
University of Siena 

• Laura FEDELI
University of Macerata 

• Gianni FENU
University of Cagliari 

• Giovanni FERRI
LUMSA, Rome 

• Silvia FIGINI
University of Pavia 

• Giuliana FRANCESCHINIS
University of Eastern Piedmont 

• Giovanni FULANTELLI
National Research Council, CNR - Palermo 

• Giovanni GANINO
University of Ferrara 

• Andrea GARAVAGLIA
University of Milan 

• Lorella GIANNANDREA
University of Macerata 

• Francesco IACOVIELLO
University of Cassino - Southern Lazio 

• Loredana LA VECCHIA
University of Ferrara 

• Giuseppina Rita Jose MANGIONE
National Institute for Documentation, Innova-
tion and Educational Research, INDIRE

• Marina MARCHISIO
University of Turin 

• Agostino MARENGO
University of Foggia 

• Rebecca MONTANARI
University of Bologna 

• Alberto MONTRESOR
University of Trento 

• Federica PAGANELLI
University of Pisa 

• Andrea PERALI
University of Camerino 

• Donatella PERSICO
National Research Council, CNR - Genoa 



ScientiJc Advisory Board (2/2)

• Corrado PETRUCCO
University of Padua 

• Mario PIREDDU
University of Tuscia, Viterbo 

• Antonella POCE
University of Rome Tor Vergata 

• Giorgio POLETTI
University of Ferrara 

• Luigi ROMANO
University Parthenope of Naples 

• Teresa ROSELLI
University of Bari 

• Veronica ROSSANO
University of Bari 

• Sabrina ROSSI
Ca’ Foscari University of Venice 

• Katia SANNICANDRO
University of Modena and Reggio Emilia 

• Valentino SANTUCCI
University for Foreigners of Perugia 

• Adolfo SCOTTO DI LUZIO
University of Bergamo 

• Maurizio SIBILIO
University of Salerno 

• Bruna SINJARI
University of Chieti-Pescara 

• Adriano TOMASSINI
University of Parma 

• Roberto VECCHI
University of Bologna 

• Gianni VERCELLI
University of Genoa 

• Alex WEISSENSTEINER
Free University of Bozen



Local Organizing Committee

• Elena CALDIROLA
University of Pavia

• Pietro CARRETTA
University of Pavia

• Paolo CHERUBINI
University of Pavia

• Gabriella MASSOLINI
University of Pavia



Table of Contents

Section 1

Blended and Distance Learning

1

MICROCREDENTIALS AND LIFELONG LEARNING IN HIGHER EDUCATION: 

EUROPEAN AND INTERNATIONAL PERSPECTIVES
Chiara FINOCCHIETTI

2

APPROPRIATENESS OF THE BLENDED LEARNING INTENSIVE 

PROGRAMME: ANALYSIS OF A CASE FOR THE DEFINITION OF A MODEL
Andrea GARAVAGLIA, Ilaria TERRENGHI, Martina MORREALE, 
Bianca SoJa Irene FUMAGALLI, Cristina GRECO

10

TEACHING APPROACHES FOR BLENDED LEARNING: 

RESULTS OF THE EXPERIMENTAL PHASE AT UNIVERSITY OF FLORENCE
Isabella BRUNI, Maria RANIERI, Francesca PEZZATI, 
Jonida SHTYLLA, Marius SPINU

19

THE BASIC MATHEMATICS MOODLE COURSE: AN OPEN AND FLEXIBLE 

TEACHING-LEARNING TOOL FOR THE TRANSITION TO UNIVERSITY
Agnese Ilaria TELLONI, Francesca ALESSIO

25

AN INVESTIGATION INTO STUDENTS’ PERCEPTIONS ON ACADEMIC 

INTEGRITY IN UNIVERSITY BLENDED LEARNING COURSES
Katia SANNICANDRO, Annamaria DE SANTIS, Claudia BELLINI, Tommaso MINERVA

34

DISTANCE LEARNING IN TIME OF CRISIS: THE UNIVERSITY OF FOGGIA 

EXPERIENCE AND EXPERTISE IN RETHINKING DISTANCE EDUCATION 

IN THE LOCAL AND EUROPEAN DIMENSION
Piergiorgio GUARINI, Francesco Pio SAVINO, Domenico LORUSSO, Giusi Antonia TOTO

44

BLENDED LEARNING FOR TEACHER DEVELOPMENT: 

TRANSFORMING EDUCATIONAL PRACTICES BY HARMONISING 

TRADITION AND INNOVATION
Letizia FERRI, Stefano BONOMETTI, Cristiano TERMINE, Sara BOCCHICCHIO

50

INCLUSIVE MUSEUM AND DIGITAL TEACHING: 

ENHANCING LEARNING IN STUDENTS 

WITH SPECIAL EDUCATIONAL NEEDS
Valentina BERARDINETTI, Lucia MELCHIORRE, Giusi Antonia TOTO

59



Section 2

Teaching innovations, Communicating Science and 

emerging technologies in Education

70

EXPLORING RETRIEVAL AUGMENTED GENERATION 

TO BUILD A SECURE AND EFFECTIVE TEACHING ASSISTANT 

IN LEARNING ENVIRONMENTS
Marcello TORRIANI, Simone MENTO

71

COMMUNICATING SCIENCE: THE IMPACT OF THE SOCIAL WEB 

ON THE INTERACTION BETWEEN SCIENCE, COMMUNICATORS, 

AND STEM TEACHERS
Stefano PASTA, Alessandra CARENZIO, Simona FERRARI

85

“I SAW IT ON YOUTUBE!". 

THE ROLE OF SCIENCE COMMUNICATION IN THE POST-DIGITAL ERA
Roberta SILVA, Susanna PUECHER, Sara LO JACONO

94

PEER FEEDBACK AS AN INNOVATION STRATEGY TO OVERCOME 

THE FRONTAL LESSON
Antonio MARZANO, Rossella LUONGO, Rossella VACCARO

107

BETWEEN METAVERSE AND GAMIFICATION, 

NEW LEARNING PERSPECTIVES IN UNIVERSITY TEACHING
Pierluigi MUOIO

116

BALANCING INNOVATION AND INTEGRITY: THE DUAL ROLE OF 

GENERATIVE AI IN TRANSFORMING JOURNALISM.

A SYSTEMATIC LITERATURE REVIEW (2020-2024)
Giuseppina DEBBI

124

SOFT SKILLS FOR GREEN TRANSITION
Francesca CONCIA, Alessandra TOMASINI, Kai SCHLEUTKER, Stanisław MINTA

135

EXPLORING THE RELATIONSHIP BETWEEN SELF-REPORTED FEEDBACK

AND STUDENTS’ ACHIEVEMENT IN VIDEO-BASED LEARNING
Giacomo CASSANO, Nicoletta DI BLAS

143

INNOVATION AT SCHOOL: GAMIFICATION, ARTIFICIAL INTELLIGENCE 

AND EMOTIONAL SKILLS. HOW TO PREPARE STUDENTS 

TO THE NEXT FUTURE
Maria Concetta CARRUBA, Alessandro BARCA, Valentina Paola CESARANO

151

REALITY VS. PERCEPTION: EXPLORING THE DUNNING-KRUGER EFFECT 

ON LITERACY AND NUMERACY SKILLS IN UNIVERSITY STUDENTS
Claudia BELLINI, Annamaria DE SANTIS, Katia SANNICANDRO, Tommaso MINERVA

158



Section 3

Digital UpSkill and ReSkill for Adult Learners, 

Career Development and Training

166

SOCIAL ROBOTICS IN HOSPITALS AND THE PROFESSIONAL LEARNING 

NEEDS OF PROFESSIONALS. AN EMPIRICAL RESEARCH DESIGN
Maria VALENTINI, Juliana Elisa RAFFAGHELLI, Tommaso MINERVA, Lino ROSSI

167

WOMEN AND CAREER DEVELOPMENT: THE ROLE OF 

DIGITAL SOFT SKILLS IN TRAINING
Maria CINQUE, Emmanuele MASSAGLI, Ioana Livia ZAGREAN, Ilaria FIORE, 
Elena MARTINO, Valentina FURINO, Michela TROMBETTA

175

A NEW TEACHER PORTFOLIO TOWARDS LIFELONG LEARNING
Maria Chiara PETTENATI, Anna TANCREDI, Sara MARTINELLI, Beatrice MIOTTI, 
Alessandro FERRINI, Micol CHIARANTINI, Gianmarco BEI, Lorenzo CALISTRI

181

DIGITAL CREDENTIAL AT THE UNIVERSITY OF TURIN
Gabriele BARATTO, Martina CAMMILLERI, Manuela CARAMAGNA, 
Cristina GIRAUDO, Katia PRESUTTI

195

GAMIFICATION IN WORKPLACES: THROUGH LEARNING AIMS 

AND GAMIFICATION PURPOSES
Brigitta Pia ALIOTO, Donatella PERSICO

204

Section 4

Experiences in Education

218

MISCONCEPTIONS IN PHYSICS EDUCATION AT THE LOWER SECONDARY 

SCHOOL LEVEL: AN INITIAL EXPERIMENTATION
Matteo TORRE, Antonio CALVANI, Matteo LEONE

219

MATH AND PHYSICS EDUCATION IN THE CHATGPT ERA: 

THE ART OF ASKING QUESTIONS
Matteo TORRE

224

FOSTERING METACOGNITION THROUGH MUSICAL ACTIVITY: 

A PILOT STUDY OF NOVEL EXPERIENCES IN PRIMARY EDUCATION
Francesca FINESTRONE, Andreana LAVANGA, Alessandro DE SANTIS, Giorgio MORI

230

PRINCIPLES FOR DESIGNING DIGITAL COMMUNITIES OF PRACTICE:

THE CASE OF ARGUMENTATION
Elsona TROPLINI

239

TOWARDS THE CONSTRUCTION OF AN OBSERVATIONAL TOOL FOR 

INTERACTIONS BETWEEN CHILDREN AND OZOBOTS
Tecla MORETTIN, Letizia BRAMBILLA, Luisa ZECCA

245



THE INFLUENCE OF PRESCHOOL TEACHERS’ EMOTIONS

AND DIGITAL TECHNOLOGIES IN THE EDUCATIONAL CONTEXT
Sara PELLEGRINI, Riccardo SEBASTIANI

257

ENHANCING THE CME-CONTINUING MEDICAL EDUCATION: 

AN ENGAGING AND EFFECTIVE MOOC EXPERIENCE 

AT THE UNIVERSITY OF TURIN
Manuela CARAMAGNA, Annunziata LASALA, Floriana VINDIGNI, 
Massimo CRESTANI, Valentino QUARTA

265

ENHANCING CLINICAL TRAINING IN PHARMACY UNDERGRADUATE 

EDUCATION: IMPROVEMENT OF PHARMACY STUDENTS’ SOFT 

AND HARD CLINICAL SKILLS
Francesca BONO, Jien Li HU, Aida RAOUFI, Pasquale LINCIANO, 
Simona COLLINA, Ciro ESPOSITO, Giovanni RICEVUTI

269

DIDACTIC INNOVATION FOR THE DEVELOPMENT OF SKILLS 

IN CLINICAL PHARMACY AND CLINICAL PHARMACOTHERAPY PRACTICE 
Christian MUSTACCIO, Jien Li HU, Guillemette TEKIELI, Simona Wafae EL BOUKILI EL 
MAKHOUKHI, Francesca BONO, Nilsu GENÇALP, Pasquale LINCIANO, Marialaura 
AMADIO, Simona COLLINA, Ciro ESPOSITO, Bart POULS, Giovanni RICEVUTI

273

EVALUATING INCLUSION THROUGH EDUCATIONAL ROBOTICS AND 

ANIMATED READING: A RESEARCH-ACTION
Lino ROSSI, Maria VALENTINI, Enrico ORSENIGO, Cecilia PELLIZZARI

279

XFORMAL: REINVENTING LIFELONG LEARNING IN CULTURAL HERITAGE
Gianluca OLCESE, Joanna MOLEK, Anna SIRI

287

Section 5

Digital Citizenship and Media Literacy

298

PREBUNKING STRATEGIES IN TEACHERS' DIGITAL EDUCATION: 

RESULTS OF AN EXPLORATORY SURVEY
Nicola BRUNO, Stefano MORIGGI

299

PROJECT ON “LICENSE FOR DIGITAL CITIZENS” BY UMBRIA REGIONAL 

SCHOOL OFFICE
Maria Rosaria FIORELLI, Francesco MEZZANOTTE, Floriana FALCINELLI

306

DIGITAL LITERACY FOR THE INCLUSION OF ADULT CITIZENS OF 

PROTECTED CLASSES
Adelaide CARBONI, Daria VELLANI

312

DIGITAL COMMUNICATION AND HYBRID INTELLIGENCE: 

THE IMPACT OF GENERATIVE AI ON LIFELONG AND 

RECURRENT HIGHER EDUCATION
Bruno BONIOLO

321



Section 6

Diversity, Equity, and Inclusion

330

ICF AND ARTIFICIAL INTELLIGENCE: PERSONALISATION TECHNIQUES 

FROM AN INCLUSIVE PERSPECTIVE IN THE ASKLEA CHATBOT
Paola PAVONE SALAFIA, Emiliano DE MUTIIS, Gianluca AMATORI

331

TOWARDS INCLUSIVE HIGHER EDUCATION: A COMPREHENSIVE 

APPROACH TO ENHANCING ACCESSIBILITY FOR BLIND AND VISUALLY 

IMPAIRED STUDENTS IN THE TOLC CONTEXT
Amalia M. PAOLETTA, Luca REFRIGERI, Francesca BARALLA

342

EFFIMERA – BEYOND TIME. THE USE OF IMMERSIVE TECHNOLOGIES, 

GAME-LEARNING, ARTIFICIAL INTELLIGENCE FOR ACCESSIBLE 

AND INCLUSIVE ENJOYMENT OF TEMPORARY EXHIBITIONS OF 

CONTEMPORARY ART
Roberta MITI

347

EDUCATIONAL ROBOTICS: A PROMISING ALLIANCE FOR INCLUSIVE 

COMPUTATIONAL THINKING AND CS EDUCATION
Giulia PALUDO, Alberto MONTRESOR

358

PROMOTING ACCESSIBILITY AND INCLUSION IN E-LEARNING: 

THE UNIVERSITY OF TURIN’S EXPERIENCE
Gabriele BARATTO, Marina BOSCO, Martina CAMMILLERI, Manuela CARAMAGNA,
Cristina GIRAUDO, Tommaso GHIO, Annunziata LASALA

371

TEACHERS’ PERSPECTIVES AND CHALLENGES IN INCLUSIVE EDUCATION: 

INSIGHTS FROM IA-ME PROJECT FOCUS GROUPS
Lucia MIRANDA, Mariangela CERASUOLO, Carolina MELE, Angelo REGA

378

Section 7

AI in Education

387

LEARNING PHYSICS BY PLAYING: AN AI-GUIDED ESCAPE ROOM 

ADVENTURE IN UNREAL ENGINE
Daniela AMENDOLA, Leonardo MOGIANESI, Andrea PERALI

388

IMPLEMENTATION OF A VIRTUAL TUTOR BASED ON GENERATIVE AI

TO ENRICH THE TRAINING EXPERIENCE
Roberto CAPOBIANCO, Giacomo MASON

394

IS CHATGPT LIKE FACEBOOK 20 YEARS AGO? 

A DIACHRONIC REFLECTION ON ITS USE IN SCHOOLS
Francesco SANTANGELO, Marco DI FURIA, Anna Teresa MUSICCO, Luigi TRAETTA

402

TEACHERS’ PERCEPTIONS ON AI INTEGRATION INTO DIDACTICS:

AN EXPLORATORY STUDY IN THE DISTRICT OF VENETO
Corrado PETRUCCO, Francesca FAVINO, Angela CONTE

409



THE CHANGING PERCEPTION OF ARTIFICIAL INTELLIGENCE IN 

FUTURE TEACHERS. A TWO-YEAR SURVEY AMONG PRESERVICE

TEACHERS AT THE UNIVERSITY
Filippo BRUNI, Emiliana MURGIA

415

INTERACTING WITH AI: PROMPT ENGINEERING AS A DIGITAL 

COMPETENCY FOR TEACHERS
Enrico VIGNANDO

422

GENERATIVE AI AS A TOOL TO PROMOTE COLLECTIVE MATHEMATICAL

DISCUSSIONS: A PILOT STUDY AT PRIMARY SCHOOL
Federica TROILO, Maria Lucia BERNARDI, Roberto CAPONE, Eleonora FAGGIANO

430

AI INTEGRATION TO ENHANCE EXECUTIVE FUNCTIONS THROUGH MIND 

BRAIN EDUCATION: A THEORETICAL ANALYSIS
Rita TEGON

439

UNLOCKING THE POWER OF AI AND CHATBOTS IN LANGUAGE

EDUCATION: OPPORTUNITIES, CHALLENGES, AND TEACHER TRAINING
Marta SANZ MANZANEDO

447

CODETUTOR: PERSONALIZED PROGRAMMING LEARNING THROUGH 

AUTOMATED FEEDBACK AND CLUSTERING

Leonardo MOGIANESI, Daniela AMENDOLA, Rosario CULMONE, Giacomo NALLI

454

ENHANCING DESIGN PEDAGOGY WITH AI: A THEORETICAL AND 

PRACTICAL PERSPECTIVE
Matteo CIASTELLARDI, Giovanna DI ROSARIO, Paolo FERRI

460

ARTIFICIAL INTELLIGENCE IN THE EDUCATION SYSTEM: IS QUALITY 

IN HIGHER EDUCATION COMPROMISED OR ENHANCED? 

A SYSTEMATIC REVIEW OF THE LITERATURE
Oluwatoyin Ayodele AJANI

472

THE WORLD OF ARTIFICIAL INTELLIGENCE IN HIGHER EDUCATION: 

A SYSTEMATIC REVIEW ABOUT THE ETHICAL CHALLENGES. 

A FOUNDATION FOR ACTION
Cristiana DELL'ERBA, Alessia BEVILACQUA

486

Section 8

Collaboration Projects and Networks

502

ETWINNING FOR FUTURE TEACHERS: INNOVATING INITIAL TEACHER 

EDUCATION THROUGH THE DIGITAL EUROPEAN EDUCATION AREA
Alexandra TOSI, Sara MARTINELLI, Maria Chiara PETTENATI

503

FOSTERING GLOBAL LEARNING THROUGH ERASMUS+ BLENDED 

INTENSIVE PROGRAMMES
Michela COBELLI, Rosangela AMATO

513



MAKING LEARNING AND THINKING VISIBLE FROM PREPRIMARY 

TO LOWER SECONDARY SCHOOLS IN ITALY
Silvia PANZAVOLTA, Ilaria BUCCIARELLI

530

SCHOOL NETWORKS AND TYPES OF MENTORING NETWORKING. 

ANALYSIS AND VALIDATION OF ENABLING FACTORS
Giuseppina Rita Jose MANGIONE, Francesca ROSSI, Laura CORTINI,
Silvia PANZAVOLTA

540

CLUSTERING AND EMERGING MENTORING MODELS
Giuseppina CANNELLA, Francesca STORAI, Paola NENCIONI, Andrea PAOLI

554



Reality vs. perception: 

exploring the Dunning-Kruger E�ect 

on literacy and numeracy skills in university students

Claudia BELLINI, Annamaria DE SANTIS,

Katia SANNICANDRO, Tommaso MINERVA

University of Modena and Reggio Emilia, (ITALY)

Abstract

The present research aims to explore the Dunning-Kruger (DKE) e%ect on literacy and numeracy 

skills among university students just enrolled in the (rst year of the Digital Education degree 

course at the University of Modena and Reggio Emilia (a.y. 2023/2024).

Also  called  by  the  authors  “unskilled  and  unaware”,  the  DKE  shows  that  incompetent 

individuals  have  more  di3culty  recognizing  their  true  level  of  ability  than  more  competent 

individuals, generating estimation errors in performance by both.

We explore these e%ects in our study, investigating a sample of students who assessed their 

ability in literacy and numeracy skills, according to ISFOL de(nition (2014), through an incoming 

skills assessment tests on basic knowledge to verify that there are no signi(cant de(ciencies in 

particular  disciplines.  In  line  with  DKE,  it  has  been  hypothesized  that  students  with  lower 

performance  may  show a  tendency  to  overestimate  their  abilities,  while  those  with  higher 

performance may have a more accurate perception of their skills.

Statistical  methods  of  analysis  processed  the  results  of  a  questionnaire  on  Metacognition 

Awareness  (MAI)  and  put  in  relation  literacy  and  numeracy  tests  results  to  the  student’s 

perception of performance, expressed through a range of choice from -10 to 30 (literacy test) 

and 10 e 30 (numeracy test).

The results of this research aim to contribute to the lack of research studies on the impact of 

the  Dunning-Kruger  e%ect  on  literacy  and  numeracy  skills,  besides  having  important 

implications for the educational practice and skill development of university students.

Keywords: Dunning-Kruger E ect, University Students, Literacy, Numeracy, Skills.

1. Introduction

The  Dunning-Kruger  E ect  (DKE)  is  a  cognitive  bias  that  describes  the  tendency  of  less 

competent  individuals  to  overestimate  their  abilities  while  more  competent  individuals  more 

accurately assess their performance (Kruger & Dunning, 2009).

The study demonstrates that individuals with lower abilities in speci2c areas tend to overestimate 

their  performance  and  skills.  This  cognitive  bias  occurs  because  these  individuals  lack  the 

metacognitive  ability  to  assess  their  limitations,  leading  to  in3ated  self-assessments.  To 

demonstrate,  the  authors  conducted  four  experiments  across  domains,  including  humor 

recognition, logical reasoning, and grammar, assuming that incompetent individuals overestimate 

their  abilities  because  they  lack  the  self-awareness  or  the  necessary  metacognitive  skills  to 

recognize their  de2ciencies.  In  each study,  participants in  the lowest  quartile  of  performance 

greatly overestimated their competence. Conversely, participants with higher competence were 

more accurate in their self-assessments, though they sometimes underestimated their abilities 

relative to others. In one of the four experiments, after training to improve their logical reasoning, 

low-performing  participants  were  better  able  to  assess  their  competence  and  reduced  their 

overestimated abilities. This supports the idea that competence and self-awareness are linked.

This phenomenon is widely recognized in cognitive psychology and has implications for various 

domains, including higher education.
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In the study of Howard and colleagues, for example, the Dunning-Kruger E ect is explored as a 

potential  explanation for discrepancies between university students' self-perceptions and their 

actual  reading  pro2ciency.  The  study  found  that  many  students  rated  their  competence  in 

academic reading, particularly in understanding scholarly articles, much higher than faculty did. 

For instance, 59% of students believed they were competent in reading literary journals, while 

only 11.1% of faculty agreed. This overcon2dence aligns with the DKE, as students overestimated 

their abilities compared to faculty perceptions and actual performance (Howard et al., 2018). In 

another study by de Brain and colleagues, the authors focus on the manifestation of the DKE in 

students  enrolled  in  university-level  introductory  chemistry  courses.  The  study  con2rmed the 

DKE's  presence by  showing that  students  in  the  lowest  quartile  of  performance signi2cantly 

overestimated their understanding and exam results. On average, students who ranked around 

the 15th percentile perceived themselves as being in the 40th percentile. Illusions of competence 

are robust and persistent in STEM education, highlighting the need for interventions that target 

low-performing students’ overestimation and high-performing students’ underestimation of their 

abilities (de Bruin et al., 2017).

Our study explores how this e ect manifests in university students' literacy and numeracy skills in 

the 2rst year of a degree in Digital Education at the University of Modena and Reggio Emilia. 

Literacy and numeracy are essential competencies in higher education. Using ISFOL de2nitions, 

literacy involves reading comprehension, writing, and communication skills, while numeracy refers 

to the ability to interpret and work with numerical information (2014). These basic skills are the 

foundation for more advanced learning, and accurate self-assessment of these skills is essential 

for  academic  success.  Metacognitive  awareness,  the  ability  to  re3ect  on  one's  cognitive 

processes and assess one's knowledge, plays a crucial role in learning (De Santis et al., 2021). 

Individuals with high metacognitive awareness are more likely to make accurate self-assessments 

and recognize areas for improvement. In the context of the DKE, poor metacognitive skills may 

exacerbate  overcon2dence  in  low-performing  individuals,  as  they  cannot  acknowledge  their 

knowledge gaps.

Despite the importance of numeracy and literacy, very few studies have been found on major 

scienti2c  databases  (Scopus).  The  research  using  the  string  “Dunning”  AND  “Kruger”  AND 

“e ect” AND “Literacy” shows 17 results, and just 2 results using “Numeracy”.

For  this  reason,  our  study wants to contribute to scienti2c evidence in  this  2eld,  so aims to 

investigate whether students,  mainly those newly enrolled in university,  are prone to the DKE 

when assessing their literacy and numeracy skills. The focus is on students enrolled in the 2rst 

year of the Digital Education degree at the University of Modena and Reggio Emilia. This research 

examines how students' self-assessed abilities compare to their actual performance and explores 

the role of metacognitive awareness in moderating these judgments.

2. Method

We administered three questionnaires to the 2rst-year students of the Digital Education degree 

course at the University of Modena and Reggio Emilia (Italy).

The  2rst  two  questionnaires  regard  literacy  and  numeracy.  In  addition,  to  detect  data  on 

metacognition, we administered Metacognitive Awareness Inventory (Schraw & Dennison, 1994) 

to students.

The literacy questionnaire, which focuses on reading comprehension, is scored on a scale of -10 

to 30. Each of the 10 questions carries a penalty of 33% for incorrect answers, allowing students 

to obtain a 2nal score within this range.

The numeracy test, which mirrors the structure of the Professional Skills Tests used in England to 

obtain Quali2ed Teacher Status, QTS, is an assessment of the students’ numerical abilities. It is 

made up of two parts: The mental Section (12 questions) and the Written Section (16 questions), 

and the score that students can obtain is between 0 and 30 (no penalties).

For both the tests, the passing grade is 18.
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Before completing the tests, students rated their perceived performance on a scale from -10 to 30 

for the literacy test and from 0 to 30 for the numeracy test. They replayed the questions:

 “How competent do you think you are in text comprehension? Indicate the grade you will  

get on the literacy test”.

 “How competent do you think you are in numeracy? Indicate the grade you will get in the 

numeracy test”.

Therefore, two variables were available for literacy and numeracy: the score obtained during the 

test and the score declared by students in the self assessment.

For the analysis, the authors introduce an index calculated as the ratio between Self Assessment 

Score (SA) and Achieved Score (L or N).

As in Figure 1, the index called SAI (Self Awareness Index) is equal to 1 when the achieved score 

coincides with the self assessment score; the perceived and obtained results overlap.

SAI  is  higher  than 1 when self  assessment  scores are  higher  than the test  scores;  students 

overestimate their abilities.

SAI  is  lower  than  1  when  self  assessment  scores  are  lower  than  the  real  ones;  students 

underestimate their performance.

Figure 1 - Self Awareness Index.

3. Results

89 students in the Digital Educationdegree course participated in the investigation.

After removing incomplete answers, our sample was composed of 67 units for the literacy test 

and 70 units for the numeracy test.

76% of  the  sample  are  women.  Median age was 21 (range 18-57).  87% of  the  participants 

declared that they were attending a degree course for the 2rst time.

Figures 2 and 3 show the distribution of the score for the two questionnaires. In both cases, the 

range of self assessment scores is wider than the achieved score.

For literacy (Figure 2), students choose their perceived grade (SA) between -10 and 30. Their test 

grade (L) is between 0 and 30; no negative score has been obtained. In students’ perception, the 

scores (SA) more frequently chosen are between 15 and 25; the real scores (L) are higher than 20. 

The median score for SA is 20, and for L is 22.

For numeracy (Figure 3), students choose their perceived grades (SA) in a range between 0 and 

30. Their test scores (N) are distributed with similar frequencies from 10 to 27. Students’ most 

frequently perceived scores are between 15 and 25 (with a peak of 18). The median score for SA 

is 18, and for N is 20.25. We observed a high correlation (0.82) among the perceived scores for 

numeracy and literacy: the variables follow the same trend in both tests, and students have similar 
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perceptions of their performance in the two tests regardless of ability. There is no high correlation 

between SA and L (0.06) for literacy and between SA and N for numeracy (0.23).

We  calculated  the  correlation  between  the  score  obtained  in  the  Metacognitive  Awareness 

Inventory and the di erence between the grades of SA and test score for literacy and numeracy. 

The correlation value is low in both cases. In detail, r is 0.11 between SA and L; 0.01 between SA 

and N.

Figure 2 - Students’ distribution by self assessment score (SA, left) 

and test score (L, right) for Literacy test.

Figure 3 - Students’ distribution by self assessment score (SA, left) 

and test score (N, right) for Numeracy test.

Figures 4 and 5 represent the graphs obtained plotting Self Awareness Index vs Score. They show 

the Dunning-Kruger e ect.

The black dots (very few in the two graphs on the dotted line equal to one) represent the students 

who indicated the score they then actually got.

The red points indicate the students who overestimate their ability, and the green points are those 

who underestimate their scores.
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The red points at the top left are the students with a low level of ability who consider their scores 

very high. The green points in the bottom right quadrant are those who have good abilities but 

have underestimated their readiness.

Figure 4 - Self Awareness Index vs Score - Literacy test.

Figure 5 - Self Awareness Index vs Score - Numeracy test.

Moving to the DK e ect on teaching and considering only the test score, we see the students who 

passed the literacy test are 47 (70%). For numeracy, they are 43 out of 70 total (61%).

Tables 1 and 2 show the confusion matrices indicating how many students correctly interpreted 

their readiness to pass or fail the tests. For the literacy test, their percentage got to 58% (39 

students). 16 students (24%) thought they would pass the test and instead failed, and 12 students 

(18%) thought they would fail the test and instead passed it.

For numeracy, the percentage of students correctly indicating if they will pass or fail the test 

reaches 60%. 19 students (27%) thought they would pass the test and instead failed, and 9 

students (13%) thought they would fail the test and instead passed it.
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Passed (L) Failed (L) Sum

Passed (SA)
35

(52%)

16

(24%)

51

(76%)

Failed (SA)
12

(18%)

4

(6%)

16

(24%)

Sum
47

(70%)

20

(30%)
67

Table 1 - Confusion Matrix for Literacy.

Passed (N) Failed (N) Sum

Passed (SA)
34

(49%)

19

(27%)

53

(76%)

Failed (SA)
9

(13%)

8

(11%)

17

(24%)

Sum
43

(61%)

27

(39%)
70

Table 2 - Confusion Matrix for Numeracy.

In more details, looking at the self perception of abilities, we can say for literacy that:

 In the Self Assessment for only 2 students SA = L.

They passed the test.

 In the Self Assessment for 28 students (42%) SA > L. 

All of them declared to pass the test. 16 of them failed the test.

 In the Self Assessment for 37 students (55%) SA < L.

16 of them declared to fail.

Only 4 really failed the test.

For numeracy:

 In the Self Assessment for only 4 students SA = N.

3 passed the test, 1 failed.

 In the Self Assessment for 27 students (39%) SA > N. 

Only 2 of them declared to fail.

21 of them failed the test.

 In the Self Assessment for 39 students (56%) SA < N.

14 of them declared to fail.

Only 5 really failed the test.

As teachers or educational researchers, our attention usually focuses on students who didn’t pass 

the test and for whom the training was unsuccessful. In addition, given these results, we have to 

question ourselves on students who failed the test thinking instead they were at an advanced 

level and those who passed the test thinking they would fail.

4. Discussion

The  results  presented  here,  involving  2rst-year  students  with  a  Digital  Education  degree, 

underscore  the  profound signi2cance  of  the  Dunning-Kruger  E ect  (DKE)  in  the  literacy  and 
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numeracy  skills  self-assessment.  We  found  a  compelling  alignment  with  the  general 

characteristics of the DKE, demonstrating that students with lower actual performance tend to 

overestimate their abilities, while those with higher performance more accurately assess or slightly 

underestimate their skills, both in literacy and numeracy domains.

In terms of literacy, the data reveal that the students' perceived scores (SA) tended to cluster in 

the 15–25 range, while their  actual scores (L)  were slightly higher, with a median of 22. Data 

indicate  that  although  students  believed  they  were  performing  adequately,  there  was  still  a 

tendency for overestimation, particularly among lower-performing students. The numeracy results 

follow a similar trend. The median perceived numeracy score (SA) was 18, while the actual test 

scores (N) showed a higher median of 20.25. The numeracy test produced a wider distribution of 

self-assessed scores compared to literacy, but like literacy, the students with lower scores were 

more likely to overestimate their abilities.

We add some observations about the 2ndings:

 Further  analysis  is  necessary  to  deepen  our  understanding,  mainly  focusing  on  the 

potential connections between self-assessment accuracy and other academic or personal 

factors such as study habits or prior educational experiences.

 Further  research  is  necessary  on  self-assessment  accuracy.  Students  with  low 

metacognitive awareness are consistently inaccurate in evaluating their overall academic 

abilities, not just in speci2c subjects.

The low number of participants limits this investigation. Despite this, this study provides valuable 

insights into the Dunning-Kruger E ect and its in3uence on 2rst-year university students' self-

assessment of literacy and numeracy skills. We would in future expand the research to involve a 

more extensive and diverse sample (es. other degree students or PhD students) would allow for 

broader generalizations and o er a more comprehensive view of how the Dunning-Kruger E ect 

manifests across di erent demographics and educational contexts.

In addition to literacy and numeracy, our intention for future research is also to explore how digital 

competences are a ected by students' self-assessment biases. Given the increasing importance 

of digital skills in education and the workforce, investigating students’ perceptions of their digital 

abilities  could  provide useful  insights  for  developing more  targeted educational  interventions. 

Improving metacognitive awareness in the digital domains, alongside literacy and numeracy, will 

be crucial to fostering well-rounded, competent learners prepared for the demands of modern 

education and beyond.
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