Supplementary Material 1: Detailed description of the 12 main topics (each covered in one lesson) and the relative species groups of species present in Italy. 
Waterfowl: Includes Anseriformes and Ciconiiformes with particular attention to medium- large size water-birds. After presenting the diagnostic characteristics of common waterfowl species in Italy the lesson focused on species phenology shapes and colors which are useful for visual identification. The female ducks that are particularly difficult to distinguish have received the needed attention. 
Synanthropes: species preferentially present in ecosystems substantially modified by human activities as urban and agricultural areas. The lesson focused on synantropic species of the following orders: Accipitriformes, Falconiformes, Columbiformes, Coraciiformes, Bucerotiformes, Cuculiformes, and Passeriformes. After coarsely categorizing synantropic habitats like roofs, street trees, and squares, the lesson focused on distinctive behaviours or physical traits useful for identifying species in urban and rural landscapes.
Seabirds: marine-pelagic species preferentially present near the coastline or in open waters. The lesson addressed the following bird orders: Podicipediformes, Anseriformes, Suliformes, Procellariiformes, Charadriiformes (suborder Lari), Gaviiformes, higlighting the diagnostic characteristics in both winter and reproductive season. The lesson explained the best season for observing migrating and wintering birds and dedicated particular attention to the identification of young and subadult individuals.
Waders: birds which walk about in shallow water and feed of invertebrates in the substrate. Waders, belonging to the Charadriiformes suborders Charadrii and Scolopaci, have legs and beaks of different lengths particularly adapted for hunting in marine-coastal ecosystems. The lesson outlined general principles for identifying the family, followed by a detailed examination of closely related species. It illustrated morphological and color differences among juvenile, winter, and breeding individuals.
Migratory birds: include birds that fly out to different parts of the world escaping from seasonal unfavorable environmental conditions. The lesson focused on the taxonomic orders of Ciconiiformes, Anseriformes, Charadriiformes, Falconiformes, Accipitriformes, and Passeriformes. Besides teaching the diagnostic characteristic useful for species identification, the lesson presents examples of species with short-, medium-, and long-range migration, as well as species that exhibit distinct migration patterns based on sex or age. An effort was made to explain the differences between migratory and foraging movements, as well as between migration and dispersal.
Nocturnal birds: include birds that are active during twilight and nighttime focusing on species belonging to the Strigiformes (owls and owlets) and Caprimulgiformes (nightjars). Being species active during the dark hours, the lesson not only includes morphological and phenological description for visual identification but also provides audio records (e.g. whistles, barks, shrieks, hisses, coos, and wavering cries) useful for identifying them by their distinct sounds.
Forest birds: include the avifauna preferentially occurring on forested landscapes focusing on species that have strong associations with trees because of the trophic or reproductive niches. In particular, on Piciformes (e.g. woodpeckers), and the Passeriformes forest-dwelling species. The lesson explained how to distinguish species based on morphological, phenological and acoustic features. Indeed, the identification of forest birds requires a particular training for recognizing species songs and vocalizations.
High-elevation birds: species preferentially present in summit habitats, including grasslands, screes, peaks, and rock walls encompassing Galliformes and Passeriformes groups. Besides teaching the morphological characteristic useful for species identification, the lesson described phenological appearance variations (summer and winter). Vocalizations and singing were also presented to aid the detection of elusive or mimetic species living on low densities. 
Alien species: alien birds that have become naturalized in Italy including Psittaciformes, Ciconiiformes, Galliformes, Anseriformes, and Passeriformes. The lesson focused on species morphology and sexual dimorphisms, as well as on behavior characteristics and the need of a sound monitoring approach. 
Diurnal raptors: diurnal birds of prey, namely Falconiformes and Accipitriformes. The lesson covered the morphological differences and colors distinctions between males and females, as well as the age groups based on plumage moulting. Attention was also given to species phenology and ecological habitat preferences. 
Passeriformes: Passeriformes, not covered by other lessons as not linked to the analyzed habitat types. The lesson focused on morphological details such as the length of individual feathers, thickness of the beak, length of the tarsi, and wing projection, which can significantly aid the identification.
Vagrants: Include vagrant or accidental birds so, individuals that have unintentionally strayed into areas outside their range, far from their usual habitats. It includes Suliformes, Anseriformes, Accipitriformes, Falconiformes, Passeriformes, Gruiformes, and Charadriiformes species. The lesson describes morphological and color distinctions between species, focusing on diagnostic traits that aid in differentiating vagrants from other species naturally present in Italy.



Supplementary Material 2: scheme of the multiple choice tests complied by the students on Google Forms, both before and after each lesson, to assess their ability to recognize species of the treated topics (see Supplementary Material 2 for the description of the 12 bird groups). 
Student code: IDstudent
Each test was organized on a series of ten questions with 6 multiple choice answers randomly ordered and formulated as follows: 
 “Indicate which of the following species is shown in the picture (or recorded in the audio). Choose one of the six answers (only one is correct)”
a) name of a very different species (species from a very far topic covered in a different lesson), 
b) name of a quite different species (species from a group treated in another topic), 
c) name of a very different species (from a different species group within the same topic )
d) name of quite different species from the same group (within the same topic and species group, but significantly different), 
e) name of a similar species from the same group and topic, 
f) Correct name 
Supplementary Material 3: Registration form, anonymously compiled before the course start that includes profiling data and the self-perception of knowledge about each topic addressed during the lessons. The student can indicate only one answer per voice 
Alphanumeric code: randomly assigned to each student and used to keep their anonymous identity
Age class: 19 years or less, 20 – 25; 26–35; 36–50; over 50 
Gender: male, female 
Education: middle school, high school, University student - Humanities Faculty, University student – Scientific Faculty; Degree (Bachelor or Ms)-Humanities Faculty; Degree (Bachelor or Ms)- Scientific Faculty; PhD,
Self-perception on bird species identification skills: Participants rated their skills on a scale from 1 to 10, which were successively classified into five ordinal categories: scarce (1 - 3), insufficient (4 - 5), sufficient (6), good (7 - 8); excellent (9- 10)
Self-perception of the number of known bird species names: Participants categorized their pre-course skills into one of four categories: Less than 10, 10-50, 50-100; more than 100
Preferred sources of information about birds: Participants identified one or more preferred sources including books, films/documentaries, websites, social media
[bookmark: _GoBack]Place of residence size: Participants categorized their place of residence into one of the following categories: large city (> 50,000 inhabitants); small city (5,000-50,000 inhabitants); rural (5,000-1000 inhabitants); very rural (<1000 inhabitants)
Region of residence: one of the 20 Italian administrative region  

