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Abstract. The contribution presents the results of an experiment conducted in the context of the 
iconography and iconology workshops of the Single cycle degree programme (LMCU) in Primary 
Teacher Education, University of Bologna, with a dual objective: 1) to relate the different levels of 
image reading and the activation of specific cognitive dimensions in technological environments, 
with particular reference to the design and production of visual digital storytelling; 2) to collect the 
perceptions of future trainee teacher students. 
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1 Images and Visual Arts in the Teaching and Learning 
 
1.1 Visual Education 
In recent years, developments in the digital world have nurtured a wide debate on the ontological 
status of the image and its communicative meaning [1, 2], its anthropo- logical [3], neuro-scientific 
value [4], as well as educational [5, 6]. Recognizing how the world today is not only narratively and 
discursively but also visually constructed and represented, the sector studies focus both on how 
people perceive and construct the world through images and on how the visually constructed world 
influences their ways in which people approach knowledge. In particular, it is highlighted [7, 8] how 
the use of images has to do with specific processes of signification. Gardner [9] recognizes visual 
intelligence as a cognitive ability linked to imagination and the ability to “think in images,” that is, 
to mentally represent concepts before verbalizing them, allowing one to have an immediate 
experience of the world [10] and as such to have a significant impact on learning processes [11]. 
In this sense, the images that Damiano [12] calls “iconic mediators,” if considered in the direction of 
meaningful learning, can take on the character of scaffolds in support of the construction and 
restructuring of knowledge. Thus, a close relationship is also estab- lished between image education 
and the individual’s cognitive growth. Specifically, the vision of an image allows you to activate 
creative exploratory, categorization, memo- rization, forecasting, understanding, emotion and 
empathy processes [13]. Reading an image is constituted above all as a sensitive experience that 
activates visual pleasure in the subject, a springboard for fantasy and imagination. In this regard, 
Clark and Lyons[14] identify some functions of images regarding attention, activation of knowledge, 
minimization of cognitive load, support for motivation and, in particular, images can exercise a 
mediating function, anticipation and modeling with respect to knowledge [15]. 
These functions assume that the image can be encoded, decoded, constructed and then deconstructed, 
analyzed or, in other words, read as text. Therefore, an education of the gaze and visual perception 
allows us to grasp the constituent elements of an image according to its possible levels of reading and 
meaning. In fact, addicted to the considerable number of images, one looks at them too quickly to the 
point that “we must teach the times of seeing” and at the same time we must also teach the “grammar 
of seeing”. 
The visual language is in fact made up of formal and chromatic elements, which variously arranged 
on a surface determine oppositions and transformations of values, helping to construct and convey 



different semantic contents [8]. Specifically, Greimas [7] argues that the analysis of the image 
presupposes the recognition of two types of language: a) figurative or iconic, based on the reading of 
the figures that have a relation- ship of likelihood or abstraction with objects in the real world; b) a 
model based on the reading of the topological, eidetic and chromatic organization of the image, 
capable of taking on new meanings. 
Reading an image therefore means acquiring skills that allow you to grasp its specific representative 
instance both on the denotative level (what is depicted) and on the conno- tative level (the meanings 
conveyed). However, Cardarello [16] emphasizes how studies on image reading in the early stages of 
life have revealed evolutionary lines. “The image implies and activates the processing processes to 
be understood (…); small children who even have an early relationship with the image, do not operate 
the processing process” with the same automatism as adults. 
This specific competence is indeed developed according to successive steps: a) obser- vation and 
recognition of images, spaces,…; b) visual memory and recollection of expe- riences; c) organization 
of visual information; c) detection of analogies. Specifically, Cardarello [16] identifies some 
methodological principles to support the understanding of the image that refer to the following 
actions: 1. Slow down the exploration and ensure adequate time for viewing; 2. Verbalize everything 
you see; 3. Use the technique of verbal mirroring, in its various articulations; 4. Compare what it 
looks like and what it could be. 
 
1.2 Image Education in Kindergarten and Primary School 
From early childhood, children learn to understand visual information much earlier than textual 
information. The ability to make sense of images develops in fact “as early as fifteen months of age, 
humans learn to connect images to the objects they symbolize” [17: 14] as well as the ability to “create 
and co-communicate through imagery” [17] emerges around the age of three when the child begins 
to use images to communicate with the world. It is in the preoperative phase of development that the 
child mentally represents objects and begins to classify them, begins to use symbols such as words 
and mental images to understand the world, becomes a producer of visual images and understands 
the graphic forms that can be used to communicate. In the course of growth, the child progressively 
develops increasingly differentiated symbols and, through the visual, re-elaborates the information 
and begins to express critical judgments on what is presented. 
Understanding the visual elements that make up an image and represent its mean- ing therefore 
become increasingly complex. It follows that learning to skilfully handle images is not a natural 
process in itself but can be developed through the input of compe- tent adults who know how to 
increase visual literacy skills in children. It is thus necessary to provide children with tools to be able 
to visualize, read, understand images and inter- pret their content, examine their social impact and 
discuss their purposes. In this regard, studies in the didactic field highlight how the targeted use of 
visual material plays a key role in fostering the understanding and development of creativity, arousing 
emotions [18], encouraging involvement [19] and to support memorization processes [20]. 
Visual literacy increases cognitive, verbal, social and personal skills, develops the ability to observe 
and analyze syntax to pay attention to nuances, supports processes of evaluation, interpretation and 
production of images, develops critical thinking, updates contents of daily life and helps to express 
opinions inspired by visual cues [21]. Visual learning thus fosters that process of discovery and 
investigation that encourages and pro- motes the capacity for divergent and convergent thinking and 
the solution of problems. These evidences express the necessary recognition of the importance of 
visual literacy on the part of teachers and, more generally, of an educational system that outlines 
objec- tives that go beyond basic literacy processes. In this sense, schools have a fundamental role in 
supporting an integrated approach with the disciplines aimed at creating concep- tual connections and 
experimenting with different languages. However, the educational potential of images has not yet 
been fully explored. From early childhood, little attention and value is paid to the creation of images 
that children make to bring out what they think and feel [22]. Visual expression risks being ignored 
and children, encouraged to create images, decline after the first years of entering school. 



Furthermore, if it is true that textbooks use many more visual images than in the past [23], it is found 
that these are often found only in support of the written text, as well as the use of images created by 
children at school [5]. 
In fact, the practices of creating and evaluating images demonstrate, from early childhood, the 
importance of the interaction between illustration and written text in the creation of meaning. 
Children, in fact, increasingly surrounded by multimodal texts 
[24] develop an emerging competence in the decoding of visual representations with a particular 
reference to the ability to read relatively complex images and to interpret graphic symbols to deduce 
relationships between entities and different forms. Often, in fact, children’s first writings are 
characterized by the creation of images that support their narrations; in illustrated books, for example, 
children enjoy making fun of the relationships between images and words [25]. 
In Italy, the national guidelines for the curriculum of childhood and the first cycle of education show 
that children from the first years of entering school can acquire the basic elements of the language of 
images [26]. 
For kindergarten, the exploration of materials with the senses, the tried-and-tested techniques and the 
use of different languages allow children to experience their first observation experiences. Through 
images, children can make concrete connections with what they experience daily, for example 
identifying the colors of day and night, observ- ing and describing the seasons, describing a character 
in a painting, discovering the characteristics of their face by posing the look on other faces etc. 
Observing images to verbally narrate them increases the depth of their understanding, which is 
developing, enriches the vocabulary of words and encourages them to bring out thoughts and emo- 
tions and then reproduce them on the paper with drawing or writing. Simple sentences. Familiarity 
with images thus enhances the child’s creative, aesthetic, imaginative and expressive abilities and 
promotes further learning. 
In primary school, the child progressively develops awareness in looking and observ- ing images: he 
describes “the formal elements, using the rules of visual perception and orientation in space [….] 
[and recognizes] them in an iconic-visual text. Grammati- cal and technical elements […] (lines, 
colors, shapes, volume, space) identifying their expressive meaning” [26: 74]. Primary school 
children can be guided in observing the details, style, arrangement of elements within a visual field 
for the development of a growing awareness of how the image can provide all the details necessary 
for a good storytelling. Students can open up to a more metaphorical way of describing, for exam- 
ple by composing poems that link color to a particular character or scene [27]. In this sense, students 
can develop their creative abilities through the re-elaboration of visual signs [26]. 
 
2 Technologies and Image Education 
2.1 Technologies for Visual Learning 
In this framework, the distinction between visuality and vision appears: visuality as an approach, 
form and production of knowledge; the vision understood in reference to the perception enhanced by 
technologies [28]. Where Latour [29] talks about visuality, McLuhan [30] is more interested in vision 
and how technologies prioritize knowledge of the eye over that provided by the other senses. Kittler 
reverses this idea of “media as an extension of man” into “man as an extension of the media”, thus 
underlining how the human imagination itself is defined and structured by technologies. 
In this regard, research on visual arts education highlights the introduction of new technological 
environments that go hand in hand with the need to make children and young people more “media 
literate” and to develop a critical and reflective attitude [31, 32] and to offer new ways of expression 
and participation. In this sense, image education is placed within the mainstream of media literacy 
[33]. However, Rossi stresses that it is not “the number of media present that has a positive or negative 
impact on learning, but the logic used in connecting the various media (the graphic organization of 
the single media, the choice of media products in function of the communicative purposes and the 
competence of the readers, the topologically adopted choices to spatially organize the various media) 
and the attention to the mediation process” [34: 16–17]. 



In this regard, Forsler [35] underlines how visual arts education models itself in relation to the 
different technologies used for the creation of images. In fact, there is a bidirectional relationship in 
which, on the one hand, the technologies used condition teaching practices but at the same time the 
technologies depend on the work of teachers/educators who reconfigure them to adapt them to 
different contexts. Hence, if it is true that the visual is explained by the visual, digital has further 
expanded the possibilities of clarifying the visual language with the visual language and at the same 
time has introduced a new type of technological mediators, defined from Rossi [34] synthetic 
mediators, “whose characterizing elements are the co-presence of various media and the interaction 
between the different languages in the single artefact […] or the aggregation, the interaction of 
different functions within the ‘artifact thanks to the numerical” (p. 17). The transversality of these 
mediators “has to do in particular with their multi-media […], with the digital convergence that makes 
it possible to integrate multiple languages (graphic-verbal, iconic, etc.) into a single platform thanks 
to the coding of these same languages” [34]. 
Specifically, new digital technologies have transformed the statute of observation of images, offering 
new cognitive possibilities. High-definition images considerably broaden the observation potential 
and even allow one to “navigate” within them or “move” on their surface. This determines a sort of 
adaptation to different technologies which makes it necessary to educate the gaze and visual 
perception; at the same time, visual technologies can educate the gaze to observe images, 
transforming it from dis- tracted to attentive, offering the opportunity to explore, learn, deepen, as 
well as fire the imagination, giving rise to new readings. 
 
2.2 Visual Digital Storytelling 
Digital storytelling is defined as a deep reflective learning device [36] which, through multimedia 
tools and resources - digital text, images, video and audio - allows to tell stories and share information 
[37]. It is also described as a creative process, an intel- lectual scaffolding technique [22] which, in 
the educational setting, engages students by producing effective learning outcomes [38]. Digital 
storytelling increases important skills: asking questions, expressing opinions, working 
collaboratively, producing new meanings to present one’s ideas to the world. Both as a teaching 
method and as a learning resource, storytelling has been applied at all levels of education and widely 
encouraged since early childhood [39]. However, this digital device is still rarely used in early child- 
hood education [40] despite the fact that it is recognized as having important benefits 
[41] and a real feasibility given by the fact that already in preschool age children are able to develop 
digital stories with the support of teachers [42]. 
Digital storytelling is a powerful way to support visual culture education. In this regard, visual 
storytelling can be considered as a visual experience, process or act of telling a story [43] which on 
the digital has the purpose of transmitting messages using images. Despite the tendency found in 
education to separate visual and linguistic methods of narration [22], it is through the images and 
meanings they convey that it is possible to create stories to tell. The connection between the story and 
the visual representation strengthens the understanding of the reading of images, reveals information, 
helps in the process of receiving information, allows learning to identify and use keywords, brings 
out unusual ideas and concepts. 
Technology as a visual aid [44] and the teacher as mediator become facilitators of the educational 
process allowing children to start from the observation and search for digital images that recall a 
particular story, a character, an object and more draw an original image, use photographs, take photo 
shoots to create their own images. The stories are not only used to attract children’s attention, at the 
beginning or at the end of a class activity when the main task has been completed [45] but become 
the result of a journey in which verbal information accompanies visual communication and where the 
use of verbal language may be used less because the message is delivered through the visual. The 
combined use of images as visual texts and the alternation of storytelling and game-based activities 
increase the quality of learning, the acquisition of skills and the development of literacy including 
digital skills [46, 47]. 



 
3 Experimentation 
 
3.1 Presentation and the Research Question 
The experimentation involved 140 students who attended 4 workshops linked to the teaching of 
Iconology and Iconography of the CLMCU in Primary Education Sciences of the University of 
Bologna. Each workshop, attended by 30 students, included two meetings for a total of 8 h. The 
workshops were organized in a mixed presence-distance mode during the period of health emergency 
from Covid-19. The workshops had as their main theme the use of art and visual languages in 
kindergarten and primary school with particular reference to the use of digital as an environment / 
tool to bring boys and girls closer to the richness of the visual heritage. 
The aim of the experimentation was both to relate the levels of image reading with the cognitive 
processes activated through the design and production of visual digital storytelling and to collect the 
perceptions of students as future teachers in training. 
For this purpose, a mixed research method was used which provided for a qualitative analysis through 
comparison tables of the artifacts produced that take into account the reading levels of the image and 
the cognitive dimensions, as well as the administration to students, on voluntary basis, of an 
anonymous final evaluation questionnaire with closed and open questions. 
 
3.2 Phases 
The laboratory activity involved 4 main stages of development: 
Phase 1: Reading of a large group image based on the exercise of looking only in the absence of 
technological or textual in-depth equipment. 
Phase 2: Reading of the image carried out individually through their own devices in digital 
environments supported by zoom technology systems. 
Phase 3. Presentation of the expressive-creative possibilities offered by digital to propose art to 
children in an original way. 
Phase 4: Visual reading paths in small groups in which students were encouraged to work on an image 
by using a reading card. The groups were distinguished between face-to-face groups who worked in 
the classroom and remote groups who worked on the Teams platform in parallel rooms. 
Phase 5: Designing paths of visual digital storytelling artifacts created by students in small groups 
starting from an expressive-creative reading of the image. 
  
3.3 Analysis of the Digital Artefacts 
The analysis of digital artefacts, carried out considering the levels of reading and pro- cessing, as well 
as the cognitive dimensions updated in the production/creation processes of storytelling, led to the 
identification of three main types: 
– digital storytelling that favours an informative reading of the image (monocognitive level) 
with an explicit reference to the figurative level: What does the image represent? Which and how 
many characters are there? What actions are they engaged in? What are the most significant elements? 
– digital storytelling focused on an in-depth reading and historical-cultural contextual- ization 
(metacognitive level) based on the comparison of the image with other images of the same author or 
of a similar theme; 
– digital storytelling that enhances a creative reading (fantacognitive level) constructed either 
through the resumption of the most figuratively representative elements trans- lated into another real 
or fantastic context or through the identification of semi- symbolic correlations that they connect 
figurative categories to categories of content, updating specific topics regarding the emotional sphere, 
care for the environment, etc. 
 
3.4 Analysis of the Results: Questionnaire 



At the end of the workshop, students were given a semi-structured evaluation question- naire with 4 
closed-ended questions with the attribution of a score from 1 (certainly no) to 6 (certainly yes) and 2 
open-ended questions. The questionnaire was aimed at evaluating the opinions of students with 
respect to the satisfaction of the path and the impact on the learning and training of future teachers of 
kindergarten and primary school. Seventy-six questionnaires were collected. 
With reference to the results that emerged, the students indicated in the first question that they 
considered the topics proposed in the laboratory to be interesting (47.4% value 6 and 43.4% value 5), 
highlighting specifically that they particularly appreciated “the theme of digital art”, “the multimedia 
dimension of the laboratory, which allows us to deal with the educational and artistic potential offered 
by the technological channel”, “the solicitations relating to the connections between virtual space and 
physical space with various activities that can be proposed starting from digital ideas,” the possibility 
of “integrating the digital world, in a coherent way, with traditional educational methods”. In the 
second question, the students indicated that they considered the laboratory useful for learning 
purposes (40.8% value 6; 36.8% value 5). Specifically, they indicated that the laboratory allowed 
them “to get involved and stimulate creativity”, “create a concrete project starting from a visual 
experience such as the observation of a painting” 
and “prompted them to observe, which by now has been lost over time”. 
In the third question, the students considered the laboratory for developing the pro- fessional skills of 
the kindergarten and / or primary school teacher useful (60.5% value 6). Specifically, the students 
identified visual digital storytelling as a “very interesting tool for designing stimulating teaching 
material” to “learn alternative methods in order to educate to art”. The students specified that the 
experimented activity represents “a new way to approach children at school” and would allow “direct 
experimentation of some stimulating activities to be offered to children when teaching”. 
In the fourth question it emerged that the laboratory’s activities allowed them to experience 
professional autonomy (55.3%, value 6 and 22.4% value 5 and 4) and to “de- velop an educational 
path based on art in different fields and with different methods and tools”. Among the significant 
aspects that emerged in the open questions, the possibility of “discovering digital resources that can 
be used as activities to be carried out with children”, “being able to give an educational value to the 
use of digital at school” and “thinking about creative activities that I will be able to present in the 
future,” to learn about “useful and stimulating applications to create digital contents to be used to 
support teaching”. The improvement proposals indicated by the students (27.3%) also refer to the 
possibility of deepening the issues addressed and of acquiring more knowledge on the technological 
resources to be used. 
To conclude, 87.1% of students were satisfied overall with the workshop path; the stu- dents agreed 
that the use of visual digital storytelling at school can represent a significant tool to be used in their 
future educational practice. 
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