
Physics Education
Research

Speaker: Marta Carli (Researcher)

Group: Ornella Pantano, Lucia Gabelli, Stefania 
Lippiello, Eva Elisa Dryden Silva
+ new post-doc from July 2024



Investigation of students’ understanding
What are students’ difficulties and resources?

How do we assess them?

Develop the curriculum and activities based on evidence
What should students learn? 

What teaching strategies are more appropriate?
How do we develop effective teaching materials?

Gender/inclusion
Teacher preparation

Interdisciplinarity

What is Physics
Education Research?

PER investigates the problems of teaching and learning specific disciplinary content
at all instructional levels and settings (classroom, lab, ...) 

Research

Practice



• Carried out by physicists (expertise in the subject needed!)

• Both theoretical and experimental

• Methodologies borrowed from a variety of disciplines/fields
• Quantitative methods: i.e. statistical methods (test theory, factor analysis, 

analysis of variance, structural equation modeling, …)
• Qualitative methods: e.g. content analysis, thematic coding of interviews, 

participant observation, analysis of artifacts

• A variety of tools and settings, e.g. surveys, standardized tests, interviews and focus 
groups, classroom observations, …

• Interactions with different stakeholders and communities (students, teachers, 
curriculum developers, researchers from different fields)

What is Physics
Education Research?



What is Physics
Education Research?



• Development of scientific practices in instructional laboratories
• High school
• NEW! Undergraduate

• Mathematics in physics education at the boundary between
high school and university

• NEW! Quantum physics in High School
(context: «Department of Excellence» project Quantum Frontiers)
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PER @UniPD: examples

• Math/Phys, university level
• Quantitative research (survey, 1200+ students)
• Simple statistics + classical test theory



PER @UniPD: examples



PER @UniPD: examples

• Labs, high-school level, teacher PD
• Qualitative research (11 teachers, 

interviews + focus groups)
• Thematic coding, multiple case studies



PER @UniPD: examples



PER @UniPD: examples



PER @UniPD: examples

• Labs, high-school level
• Mixed methods research
• Intervention + observations 

+ tests



• Initial teacher training

• Gender & inclusion in Physics



PER @UniPD: examples

Article in preparation

• Stefania Lippiello’s PhD project



Teaching scientific practices in high school: a learning progression

(L. Gabelli et al.)

PER @UniPD: examples

Article in preparation

• Lucia Gabelli’s PhD project



• Improving the Test of Calculus and Vectors in Mathematics and Physics: 
an evidence-centered approach (Luca de Vidi)

• Students' attitudes about experimental physics at the University of Padua: 
a ground for innovation (Davide Caruso)

• Teaching quantum physics in secondary school: the teachers' perspective
(Denis Cogo)

Current MSc theses



Newest project/1

PER @UniPD: examples
• Undergraduate labs
• Based on the ECLASS instrument

Data NOT from our research (data collection still ongoing)



Newest project/2

PER @UniPD: examples
• High school labs
• Use of Arduinos/smartphones in the lab
• PRIN2022 project



Current Master’s students:• Davide Caruso
• Luca De Vidi
• Denis Cogo

NEW! Eugenio Tufino
Post-doc (starting July24)

Our group

Ornella Pantano

Marta Carli

Lucia Gabelli

Stefania Lippiello

Eva Elisa Dryden Silva



The group

PRIN 2022

+ colleagues
from other UniPD

departments

+ Italian
PER groups

Contact map



Contacts

Speaker: Office n. 318 – Polo Didattico
marta.carli.1@unipd.it

Group: Offices @Polo Didattico, via Loredan

Questions are welcome!

mailto:marta.carli.1@unipd.it

