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METAPHORS OF COMMUNITY OF IN-
QUIRY IN FLIPPED LEARNING. 
MIXED-METHOD EXPLORATION TO UN-
VEIL STUDENT PERSPECTIVES AND NAVI-
GATE INNOVATION IN HIGHER EDUCA-
TION 
Giuseppe C. Pilleraa 
Raffaella C. Strongolia 
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The contribution returns some outcomes of a university teaching experimenta-

tion inspired by the methodological approach of the flipped learning, declined 

in the form of mastery learning conceived by Bloom (1973). The research on this 

project has adopted the epistemological paradigm of the Community of Inquiry 

(Garrison, Anderson & Archer, 2001), in this mix-method study integrated with 

the powerful of metaphors of education conceived by the students. The analy-

sis of the metaphors, based on a classification process, contributes to explain 

the results obtained in previous studies (Coco, Strongoli & Pillera, 2022; Stron-

goli & Pillera, 2022) and to unveil the complexity of students’ views on the uni-

versity teaching innovation. 

university teaching; community of inquiry; mixed method; metaphors of educa-

tion. 

 

 

1. INTRODUCTION 

Over the past decade, the exponential growth in the production and dissemination 
of digital media has led to a significant shift in their use, moving from serving simply 
as tools for educational activities at all levels to functioning as immersive virtual 
environments (Rivoltella, 2019; De Simone & Annarumma, 2018). This has fostered 
a growing attention by the pedagogical scientific community to the equally burgeon-
ing diffusion of medial teaching practices, among which the so-called flipped class-
room plays an increasingly significant role. This educational practice, with a twenty-
year history behind it (Talbert, 2017), aims to subvert the logic and functioning of 
the traditional teaching organization: the pair composed of the frontal lecture, con-
ducted by the teacher, and the subsequent individual study by the students. 
The flipped model reshapes both components of the pair: traditional lectures are 
replaced by videos, multimedia and interactive content, while independent in-
depth study evolves into a collaborative session between students and the teacher. 
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During these sessions, students engage in reflection, elaboration and application 
of the contents, guided by the teacher. The teacher casts off the role of the bestower 
of knowledge and becomes the director of the knowledge path, according to a con-
structivist-inspired perspective. Against the backdrop of this complex phase of 
technological and digital change, this contribution outlines the latest findings from 
a five-year university teaching experimentation, grounded in the methodological 
frameworks of flipped learning (Bevilacqua, 2018) and flipped classroom (Bergman 
& Sams, 2012) and designed within the perspective of mastery learning elaborated 
by Benjamin Bloom (1973). 

2. RESEARCH CONTEST AND DESIGN 

The research was developed as part of the international ERASMUS+ Task-21 project 
EdTech & AI: Creating pedagogical material for the 21st century, which started in 
2019 and ended in 2024 at the Department of Education Sciences, University of Ca-
tania. The project involved six European partners, including four universities, Pôle 
Universitaire Léonard de Vinci in Paris (France), Universida de Lusófona (Portugal), 
Oslo Metropolitan University (Norway), University of Catania, and two technology 
partners, the NetPort Science Park (Sweden) and Claned (Finland). 
The main objectives of the project were: 

• development of a pilot university course inspired by the flipped learning 
model; 

• creation of a Massive Open Online Course (MOOC); 
• study of the possible development of transversal skills in students partici-

pating in the teaching experimentation. 
The Italian research unit contributed by conceiving, designing and implementing an 
undergraduate course on educational design, that was designed during the first 
year of experimentation according to flipped classroom criteria in the form of mas-
tery learning (Fioretti, 2013). The course was supported by the Claned e-learning 
platform (www.claned.com) and involved students attending the teaching of Meth-
ods and Techniques of Educational Design, Organization and Research, offered in 
the second year of the Master’s Degree in Pedagogical Sciences and Educational 
Design (LM-85) at the University of Catania. 

3. RESEARCH QUESTIONS, SAMPLE AND METHODOLOGY 

By interweaving quantitative and qualitative data in a mixed methods design (fig. 1), 
this study seeks to holistically understand students’ views on university teaching 
innovation based on the flipped learning model. Specifically, we investigate the fol-
lowing three research questions. 

1. How much did students feel part of a research community? 
2. How did they represent this belonging through the use of metaphors? 
3. What relationships can be drawn between quantitative results and the anal-

ysis of metaphors? 
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The sample analysed in this essay refers to two years of experimentation and con-
sists of 74 female and 1 male student: including 46 students attending during the 
academic year 2021/2022 and 29 during the academic year 2022/2023. The major-
ity of them (49 students) were between 23 and 26 years old, but the average age 
was 27 years, because a substantial group (14) were between 29 and 41 or more 
years old. 

Fig. 1. The used mix-method design. 

The research methodology involved the administration via GoogleForm of the COI-
s (Community of Inquiry survey by Arbaugh et al., 2007), that operationalizes the 
Community of Inquiry framework (Garrison, Anderson & Archer, 2001) in order to 
support the creation of effective online learning environments. The Italian transla-
tion of the COI-s was based on a Spanish validated one (Ballesteros Velázquez, Gil-
Jaurena & Morentin Encina, 2019) carefully compared with the English original. The 
34 items of the COI-s, answered on a 5-steps Likert scale, are divided into three 
dimensions: teacher presence (TP), social presence (SP) and cognitive presence 
(CP), each composed of 3-4 indicators specified in tab. 1. 
The COI-s results are examined alongside students’ responses to three open-ended 
questions, each linked to one of the COI-s dimensions. These questions aim to elicit 
metaphorical representations of how students perceived the flipped classroom ex-
perience in relation to the teacher’s role, peer relationships and the learning pro-
cess itself. The classification process, aimed at synthesizing and extracting repre-
sentative elements from the complex images created by students, was based on a 
previous study (Strongoli, 2017). It employed three categories – organic, mechani-
cal (or technical) and movement metaphors – which are among the most commonly 
used semantic domains in scientific literature to represent the teacher-student re-
lationship and the teaching-learning dynamic. Furthermore, each metaphor was 
traced back and combined with one of the COI-s indicators of the dimension corre-
sponding to the question asked. 
Finally, Pearson’s chi-square test was conducted to analyse the contingency be-
tween the distributions of COI-s results and metaphors in these categories. 

Data collection and 
analysis

Quantitative (and to a 
small extent qualitative) 

data

Mixing
Qualitative data are 

interrelated with 
quantitative data and 
enhance quantitative 

results

Interpretation
Primary emphasis on 

quantitative,
qualitative results 

explain and elaborate
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4. RESULTS 

On the basis of what we synthetized in tab. 1 and fig. 2, we can try to answer to the 
three research questions. On the first one, the students involved in the flipped 
classroom experimentation, on average, feel part quite enough of an inquiry com-
munity, but their sense of belonging seems a little stronger in terms of CP and es-
pecially of TP, than in terms of SP (tab. 1). Nevertheless, the evidence from a quasi-
experimental study (with a sample partially overlapping that of this study) did not 
allow us to identify an advantage of the flipped model over CP, while offered partial 
evidence in favour of traditional teaching on some factors of TP and in favour of 
flipped learning on some aspects of SP (Coco, Pillera & Strongoli, 2022). 
Regarding the second research question, the sample offered a vivid and kaleido-
scopic depictions of the flipped experience, with some particularly suggestive ex-
amples reported in tab. 1. In most cases, students chose movement metaphors to 
symbolize the guiding role of the teacher and, to a lesser extent, the progression of 
the learning process (fig. 2). However, they consistently portrayed themselves as 
protagonists of this challenging journey, likening it to a climb, a labyrinth, or a roller 
coaster. This appears interesting because the learning process itself – out of meta-
phor – is somewhat a change of position, in which the teacher is represented as var-
iously involved, as its generator, medium or viaticum, guide and regulator (move-
ment metaphors) but also as its designer, stimulator, support and correction agent 
(mechanical metaphors) or, more classically, as its curator and protector (organic 
metaphors). The peer relationships have been described with metaphors that can 
be attributed more or less equally to all three categories used, although a little more 
to the organic one (fig. 2), with images mainly attributable to the animal world, such 
as a spider web or a hive of bees (tab. 1). However, it is interesting, suggestive and 
very explicative also the use of way to describe sociality as mechanical devices, 
likening it to a catalyst (a funnel), an interdependent game (a jigsaw puzzle), or as a 
movement that is sometimes harmonious (a merry-go-round), sometimes contras-
tive (a tug of war). 
About the third question, no significant contingency relationship emerged from the 
Pearson’s chi-square test between the distribution of the COI-S results and the dis-
tribution of metaphors in the three categories. Maybe, using a different – parallel or 
second level – coding system, e.g. more addressed to some specific research ques-
tions, could lead to find significant associations. Nonetheless, the process of 
matching the metaphors provided in response to the three open questions associ-
ated with the three dimensions of the COI-S allows us to capture a wealth of nu-
ances of meaning around the indicators used in the quantitative instrument and 
thus enhance the point of view of the students in a way that is impossible with the 
sole use of rating scales. 
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Tab. 1. COI-S dimensions, indicators and average results, with examples of the metaphors (generally one 
for each category) considered explanatory of each indicator. 

TP 
Design and organization: 
4.62 

Organic: A gardener who creates the environmental condi-
tions that favour the flowering of his creatures. 
Mechanical: An architect who plans and takes care of the ex-
perience down to the smallest details. 
Movement: The treasure hunt cards, they guide you but it’s 
you who manages to solve. 

TP 
Facilitation: 
4.56 

Organic: A pot for a plant: it gives support, contains the roots 
to allow the plant to grow independently. 
Mechanical: A talented miner. The table legs. A stick, because 
it supported us in the most complex and uncertain moments. 
Movement: A bridge between the contents and the students. 

TP 
Direct instruction: 
4.54 

Organic: A big sister who guides and accompanies by pointing 
out the error without judging but offering wisdom dictated by 
experience and competence. 
Mechanical: A pen that evaluates and corrects any errors. The 
steering inside a car, in fact it gives a direction and acts as a 
guide for the students. 
Movement: The teacher orients us as the North Star of our pro-
ject. 

SP 
Affective expression: 
4.13 

Organic: A spider that weaves an increasingly dense web of re-
lationships with every meeting. 
Mechanical: Like pieces of a jigsaw puzzle, slowly each one 
finds its missing piece resulting in a wonderful landscape. 
Movement: A merry-go-round where you all have to hold 
hands. 

SP 
Open communication: 
3.95 

Organic: A rainbow in which each element contributed its own 
fundamental colour. 
Mechanical: A circle, in which each person donates and pro-
vides part of his or her knowledge to build something greater. 
Movement: A wall that collapses, expanding imagination and 
thought. 

SP 
Group cohesion: 
3.97 

Organic: A hive of bees producing together. If the ants get to-
gether they can move an elephant. 
Mechanical: A funnel full of different ideas. Everyone contrib-
utes their own ideas to work on a single final project. 
Movement: A tug of war. 

CP 
Activation: 
4.32 

Organic: My learning process, consisting of persistence and 
gradual attention, can be represented with the metaphor of a 
sprouting seedling. 
Mechanical: The driver and the vehicle: if the driver does not 
decide and commit to driving himself to a place, the vehicle 
remains stationary. 
Movement: A fascinating labyrinth in which you have the map 
that indicates the direction but, unlike the traditional 



 171 

labyrinth, there is the freedom to explore spaces, follow inter-
ests and deepen knowledge. 

CP 
Exploration: 
4.09 

Organic: A sponge in an ocean. 
Mechanical: A car engine requires numerous components for 
its operation; the flipped classroom is the instruction manual: 
it allows the assembly of the components and their correct 
functioning. 
Movement: Reaching a summit after a gradual climb. 

CP 
Integration: 
4.22 

Organic: My learning process is a chameleon, slowly adapting 
to the surface on which it rests. 
Mechanical: A chain, in which the missing link is inserted each 
time. 
Movement: A roller coaster, moments of steep uphill and mo-
ments of easy descent. 

CP 
Application: 
4.16 

Organic: A bare tree that gradually fills with new fruit. 
Mechanical: Lego bricks, I started assembling the pieces 
slowly until I came up with a final design that was not de-
scribed anywhere. 
Movement: Red hot air balloons raising obstacles in a laby-
rinth. 

Fig. 2. Occurrences of coded metaphors used by students to represent the three COI dimensions. 

 

5. CONCLUSIONS 

In the framework of a multi-year experimentation on flipped learning at university, 
this study was useful to complete and enrich previous research outcomes. Specifi-
cally, the reading of the metaphors in the light of COI-S indicators helped us to clar-
ify, contextualize and enhance their results and to make the dimensions of the 
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Community of Inquiry framework vivid and three-dimensional. 
Even if it is not always possible to attribute the complex and holistic meaning of a 
symbols to the analytical indicators of a quantitative tool in a unambiguously way 
(and therefore we were unable to trace contingencies between the results on the 
COI-S indicators and the categories with which we divided the metaphors), none-
theless, the collection of metaphors with respect to the dimensions of a quantita-
tive tools proved to represent not only an alternative information source useful to 
triangulate the quantitative data, but also a powerful key to mine and to expand the 
understanding of quantitative results, and an integrative way to describe, narrate 
and discuss them. 
Although it is not always possible to unambiguously attribute the complex and ho-
listic meaning of a symbol to the analytical indicators of a quantitative tool (and per-
haps for this reason, we were unable to identify contingencies between the results 
of the COI-S indicators and the categories used to classify the metaphors), the col-
lection of metaphors related to the dimensions of a quantitative tool, their analysis, 
and their matching with the tool’s indicators proved to be research processes ca-
pable not only of providing an opportunity to triangulate quantitative data but also 
of revealing a powerful key to extracting and expanding the understanding of quan-
titative results. Additionally, these processes offered an integrative and stimulating 
way to describe, narrate and discuss them. 
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