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Abstract

Reflection is essential for professional competence development in every profession.
Reflection-on-action (taking place a posteriori, when the task is already accomplished)
and reflection-in-action (occurring while performing the task) are equally important to
increasing one’s professionalism. Some evidence supports the effectiveness of promot-
ing the former by using metacognitive prompts that encourage vocational education
apprentices to reflect. However, it is unclear to what extent this approach is effective to
promote their reflection-in-action, to increase the quality of their professional perfor-
mance, and to establish a long-term attitude to reflect on-action. Using a thinking aloud
technique, we asked 15 apprentice chefs to cook a recipe and video-recorded them.
When finished, we asked them to complete a report that self-assessed their perfor-
mance. Nine of them were accustomed to metacognitive prompts to reflect on their
practice, the others not. The former group outperformed the latter in the quality of their
reflection-in-action. Also, the quality of their performance, according to two experts’
assessment, was significantly better. Finally, their reflection-on-action was higher.
Despite its limitations due to the small sample, the study represents a good premise
to confirm the effectiveness of our pedagogical approach and transfer it to other initial
vocational education professions.
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Introduction

According to the experiential learning approach, learning is “the process whereby
knowledge is created through the transformation of experiences” (Kolb 1984, p. 49).
Starting from this general assumption, many scholars (e.g., Boud et al. 1985; Dewey
1933, 1938/1963; Engestrom 1987; Kolb 1984; Moon 1999a; Schon 1983) agree that
experience per se is not enough; to learn, one needs to reflect on experiences. In other
words, reflection leads such transformation. This term covers a wide and deeply
investigated concept (e.g., Thorsen and DeVore 2013 for an overview), which includes
several more specific processes such as re-capturing, description, analysis, interpreta-
tion, accommodation, monitoring, debugging, evaluation and also “introspection” (e.g.,
Vermersch 2006, 2009). Boud et al. (1985), for example, define reflection as an
“important human activity in which people recapture their experience, think about it,
mull it over and evaluate it” (p.19); as a result, reflection plays both a cognitive and
metacognitive role in learning (Looi and Wu 2015). Moreover, Schon’s (1983) seminal
work acknowledges that reflection is an essential trait of professionalism and compe-
tence and distinguishes between reflection-on-action and reflection-in-action, the for-
mer occurring a posteriori, the latter taking place whilst performing an activity or in a
professional situation. This important source for competence development is particu-
larly interesting for dual vocational education and training (VET) systems, such as the
Swiss one (Bonoli et al. 2018; Strahm et al. 2016), which offers learners (apprentices)
the opportunity to train at school while concurrently working in a company. However,
reflecting on one’s experiences is usually not spontaneous in vocational education
(Stavenga de Jong et al. 2006; Taylor and Freeman 201 1); it needs scaffolding provided
by educators (De Bruijn and Leeman 2011; Schaap et al. 2012), who could appropri-
ately utilise critical questions and prompts to support the reflective process (Raizen
1994; Krause and Stark 2010).

In a previous study on apprentice chefs, we showed that instructional activities
fostering them to reflect on their job performance were effective. In particular, we
demonstrated the effectiveness of promoting reflection-on-action through instructional
activities based on prompts regarding declarative knowledge acquisition, metacognitive
skills development, and attitude towards reflection (Cattaneo et al. 2015). Metacogni-
tion—here, the individuals’ knowledge regarding cognitive processes and the applica-
tion of this knowledge for controlling the same processes (Flavell 1979)—was taken in
its components, including planning, monitoring, debugging, tentativeness of explana-
tion (Schraw and Dennison 1994) as an indicator of reflection. However, three points
were still missing:

1) To what extent is getting apprentices used to metacognitive prompts to reflect on-
action also a way to promote their reflection-in-action? The underlying assumption
is that becoming accustomed to reflecting on action can lead the reflective
practitioner to adopt a reflective approach more easily also while acting, thus
confirming that reflection on action is preliminary to reflection in action (e.g.
Hatton and Smith 1995).

2) To what extent does reflecting on practices result in the improvement of their
professional performance quality? We showed the effects of reflection on
metacognitive skill development, but in the final analysis, we expect vocational
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students to develop their mastery in performing as professionals in practice. We
therefore demonstrated that reflective practice improves practitioners’ performance
quality, as often stated (e.g. Roessger 2015).

3) To what extent does apprentices’ exposure to reflection-oriented instructional
activities reveal a long-term effect on reflection on-action? Apprentices participat-
ed in these reflection-oriented activities repeatedly over four semesters (from the
second semester of the first year to the first semester of the third, final year of the
curriculum), which should be enough time to internalise reflection as a habitus, a
customary practice (Veenman 2011). With this third question — a delayed post-
treatment measure — we checked if this was really the case or not.

These points represent the focus of the current study; we present their theoretical
grounding in detail in the following section.

Theoretical Framework

Reflection and the Distinction and Interplay between Reflection ‘on-Action’
and ‘in-Action’

The relationship between experience and reflection is a complex topic analysed in
detail by scholars over the last decades. The terminology itself includes expressions
related to ‘reflexion’ but also to ‘reflective attitude’, ‘reflective learning’, ‘reflective
practice’, etc. Moon (2004) examined these two issues in-depth, proposing a thorough
overview of the possible perspectives and their potential application in education.
Mann et al. (2009) systematic review also provides us with a summary on these topics.
They highlight how most of the reflective practice models begin from the common
premise of “returning to an experience to examine it, deliberating intending that what is
learned may be a guide in future situations, and incorporating it into one’s existing
knowledge” (p. 597). From this verification, the authors identify two major dimensions
that serve as the basis for several models of reflections: an iterative dimension and a
vertical dimension. The former—visible e.g. in Schon’s 1983 and Boud et al. 1985
models—pertains to referencing a previous experience, which triggers reflection,
producing new understandings that ideally prepare for a change in behaviour when
facing future similar experiences. In these cases, it is the iterative process of reflection
to be in the spotlight. The latter (e.g. in Mezirow 1991; Hatton and Smith 1995; Moon
1999b) emphasises the fact that reflection can assume different levels, from surface
levels, more descriptive than analytical, to deeper levels, more analytical, and able to
present critical synthesis. Moon (1999b), for example, identifies five progressive levels
in the reflective process: noticing, making sense, making meaning, working with
meaning, and transformative learning. Similarly, Hatton and Smith (1995) claim that
reflection reveals in a composition of various, progressive phases: description of
experience, descriptive reflection, dialogic reflection, and finally critical reflection.
Scholars widely recognise reflective practice as an important trigger for sustaining
professional competence development (e.g. Hetzner et al. 2011) and for fostering deep
learning processes (e.g., Leung and Kember 2003), although they still advocate for
further investigations to provide evidence on the relationship between reflective
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practice, on the one hand, and learning outcomes and professional development, on the
other (Roessger 2015). They also claim that promoting reflection-on-action should be
included as an important part of any curriculum (e.g., Bontemps-Hommen et al. 2020;
Kember 2001; Moon 2004) and especially in VET also as a way to better articulate and
connect the theoretical and practical parts of vocational curricula (Motta et al. 2013;
Berglund et al. 2020; Cowan 2020). These general considerations lead us to design and
investigate the effects of several instructional modalities aimed at enabling an effective
reflective process in VET (e.g., Motta et al. 2014; Cattaneo and Boldrini 2016).
However, in general, all the cases reported thus far refer to what Schon (1983) labelled
“reflection-on-action”, to distinguish it from “reflection-in-action”.

In fact, Schon specified that the professional’s reflective process does not take place
only a posteriori, when the task is already accomplished, but it could also be incorpo-
rated into the actions, occurring at the beginning of it or during the process. After the
accomplishment of a task, “we reflect on-action, thinking back on what we have done
in order to discover how our knowing-in-action may have contributed to an unexpected
outcome” (Schon 1983, p. 26). In so doing, learners become aware of what they have
done, can self-evaluate their action, and make sense of experiences to orient themselves
for current and future action. Reflection-on-action is a retrospective contemplation and
analysis of previous practice to uncover the development of one’s knowledge, used in a
specific situation. The reflective practitioner compares the task accomplished with
previous similar ones—analysing how the situation might have been managed
differently—and pays attention to what needs to change in the future. Such a process
can also benefit from collaboration with others, be they peers or tutors, to develop joint
reflections (Bontemps-Hommen et al. 2020; Burhan-Horasanli and Ortagtepe 2016;
Lavoué et al. 2015; Motta et al. 2017).

Reflection-in-action, differently, happens when action and reflection are simulta-
neous: the learner constantly adjusts and changes the new information assimilated
while performing. Reflecting in -action, practitioners can stop during an action, make
necessary adjustments, make informed decisions, and, if necessary, change the way of
accomplishing the task. “Distinguished reflection-in-action from other kinds of reflec-
tion is its immediate significance for action” (Schon 1987, p. 29). Given its character-
istics, it is not surprising that capturing reflection-on-action is usually easier and more
frequent than capturing reflection-in-action, as the latter is more demanding
(Moghaddam et al. 2019; Zhu 2011). This makes “the need for nurturing reflection-
in-action” (Zhu 2011, p. 772) necessary and particularly worthy of investigation. As
reflection-in-action takes place while practicing, it is difficult to replicate it outside
practice itself or to teach (Edwards 2017). One way may be to prepare students to
reflect-in-action “by anticipating possible scenarios and various options in response”
(Bell and Mladenovic 2013, p.9) and to refer to voiced inner dialogues — a form of
reflection-on-action — as a “means of moving both individuals and the organisation
towards reflection-in-action and reflexive engagement” (Holton and Grandy 2016,
p-387). This brings us to introducing the question about the relationship between
reflection-on-action and reflection-in-action.

Indeed, these two reflection processes are important for VET students to integrate
the various types of knowledge they encounter in school- and workplace-based learning
environments that constitute the basis of their professionalism (Baartman et al. 2018).
The transformative integration of knowledge, skills and attitudes that characterise

@ Springer



“| Reflect, Therefore | Am... a Good Professional”. On the...

learning in vocational settings in fact relies on reflection (Baartman and de Bruijn
2011). The question is what kind of interaction exists between reflection in- and on-
action.

Cowan (2017) proposes a model based on four types of reflection (he added
reflection-for-action — an anticipatory reflection that precedes activity, and composting
reflection, a second-order reflection arising from reconsidering previous reflective
work). Although it is not clear which of the two anticipates the other, reflection on-
action and in-action are evidently interconnected and reciprocally functional. The
author also illustrated how linking various types of reflection is useful to generate
significant learning outcomes, and he argued that complementary (types of) reflection
tasks should be structured and that an electronic portfolio to collect them should be
planned when designing learning courses. In a similar vein, in their study on English-
as-a-foreign-language teachers, Burhan-Horasanl and Ortagtepe (2016) showed how
“reflective practice is an embedded process benefiting from the interplay of reflection
on, in and for-action working together to lead to positive outcomes in teachers’
practices and professional development at large” (p.379). Without initially
distinguishing the two processes, Roessger (2015) stated that when dealing with
professional learning contexts, any kind of reflection can happen if some prerequisites
are already met. In particular, based on a conceptualisation of instrumental learning
which foresees the progressive acquisition of “knows” (declarative knowledge),
“moves” (motor skills), “knows-how” (procedural knowledge), “shows-how”
(competence) and “does” (performance), the author stated that reflection can happen
once some of these elements are internalised and automatised. For reflection-in-action
to happen, in particular, some basis must already be acquired to be mobilised (in
reflection-in-action) and applied across professional situations. For this transfer to
happen, however, low complexity tasks and low cognitive load are needed. In this
view, reflection-in-action can be considered the explicit expression of learning while
also a means to reinforce and reconstruct that learning (Edwards 2017). Roessger
(2015) and Edwards (2017) shared with other scholars (e.g. Hatton and Smith 1995;
Tigelaar et al. 2017) the idea that reflecting on-action is a prerequisite for reflecting in-
action, but they also both admit that “the notion that undertaking reflection-on-action
assignments develops the reflection-in-action skills needed for [...] practice is not
demonstrated in the literature” (Edwards 2017, p.1).

Reflection and Metacognition

Reflection is often a component of learning in its various forms (Moon 2004). In
particular, reflection promotes learning outcomes in terms of knowledge and domain
comprehension, critical revision, personal and professional continuous development,
theory-building starting from the observation of practical situations, decision making,
and reflection on the learning process itself (Moon 1999a, 1999b). From these and
other considerations, one can see the close relationship between reflection and meta-
cognition (see also Rose 2016), as the former encourages the latter. “Metacognition’
itself (Flavell 1979) is taken in its components as an indicator of reflection. The
metacognitive learner is aware of the motives, task demands, personal cognitive
resources, as well as exerts control over the strategies used to learn and act (Biggs
1988). Ertmer and Newby (1996) claim that metacognition facilitates the strategic
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performance of expert learners and that reflection provides the critical link between
knowledge and control of the learning process. “By employing reflective thinking skills
to evaluate the results of one’s own learning efforts, awareness of effective learning
strategies can be increased and ways to use these strategies in other learning situations
can be understood” (p. 18). Similarly, Kolb conceives the control on reflective and
metacognitive processes as a source for learning: “Deliberate experiential learning
requires individual conscious metacognitive control of the learning process that enables
monitoring and selecting learning approaches that work best in different learning
situations” (Kolb 1984, p. 338).

In each of these contributions, a reference to metacognitive strategies, processes, and
components is always explicit. According to Schraw and Dennison (1994), McKeachie
(1987), and Volet et al. (2009), one can identify and summarise the main components
of metacognitive activity and reflection (Kaune 2006) in the following: planning,
monitoring, debugging, evaluation, and tentativeness of explanation. Planning refers
to the allocation of resources prior to the activity; it regards goal setting, studying, and
generating questions that anticipate the accomplishment of a task. Monitoring concerns
the self-evaluation of strategies put into action during a cognitive activity; it includes
self-testing of comprehension, using the correct material and strategies, as well as
checking and correcting behaviours. Debugging includes strategies used to correct
comprehension and performance errors. It relates to both the identification of mistakes
and ways of correcting them. Evaluation consists of analysing the performance and
effectiveness of enacted strategies following the activity. Tentativeness of explanation
regards direct and indirect attempts to explain what one is thinking and doing or
motivating one’s choices.

Each component shows how learners can reflect and self-evaluate the completion of
their tasks. Such indices are useful for reflecting in-action and on-action, although they
can be attributed a general connotation towards one or the other (e.g., monitoring is
easily identified during reflection-in-action; differently, debugging is easily identifiable
during reflection-on-action).

Writing to Reflect

A traditional way to express reflection-on-action is writing (Moon 2004). Writing is
effective both for “the comprehension and retention of information and concepts as well
as reflections on ideas and conceptions” (Boscolo and Mason 2001, p. 84) and is a
powerful learning tool (Schumacher and Gradwohl Nash 1991). According to Rosaen
(1989), there are three main features of this mediation tool: 1) re-examination of one’s
expression of thoughts or experiences a posteriori; 2) objectification of one’s thoughts to
externalise them, thus allowing consciousness of how thoughts are reciprocally intercon-
nected; and 3) ability to track experiences and thoughts to allow monitoring. Writing
triggers more reflection on experience for learners than other tools; thus, learning journals
continue to become a standard component of many curricula (Segev-Miller 2005; Moon
1999b). Journal writing, which is writing about one’s experiences, allows the subject to
“step-back” from the practice, “to reflect upon it and to return to it with understanding”
(Lukinsky 1990, p. 213). The effectiveness of a learning journal increases with the use of
various types of stimuli and prompts (Berthold et al. 2007; Kember 2001; Krause and
Stark 2010) aimed at fostering reflection.
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Reflective Writing in Initial VET: The Present Study

In the VET context, researchers showed the effectiveness of journal writing in the
development of reflective and professional competences as well as deep learning
(Gavota et al. 2010; Ortoleva and Bétrancourt 2016; Motta et al. 2013). In particular,
in a previous study with apprentice chefs (see Motta et al. 2014; Hémaéldinen and
Cattaneo 2015, for details), two intact classes from a vocational school in Ticino,
Switzerland, worked through a series of instructional activities aimed at promoting
metacognitive skills development. The activities began at the end of the first semester
of the curriculum and continued through the apprenticeship until the beginning of the
sixth, final semester. The learning activities and materials were exactly the same for
both classes and conducted by the same teacher. Overall, the activities included ten
plenary lessons of about four units each and four sessions organised around collabo-
rative, small-group activities (see Cattaneo et al. 2015; Motta et al. 2017). Independent
of the social organisation of the activities, they were all designed starting with the
apprentices’ learning journal entries. Moreover, they all promoted reflection on ap-
prentices’ practices using a set of reflective prompts the teacher provided to the students
or directly integrated into the learning tasks. Based on a random selection, one class
served as a baseline and used the traditional paper-based learning journal, while the
other class—the experimental group—profited from a web-based environment (see
Fig. 1), allowing the documentation of their professional workplace practice. We
organised the environment as a personal recipe book. Each recipe, apart from the
standard fields of ingredients, quantities, and steps, contained pictures of the workplace
collected via mobile phones during work and a learning journal section with prompts
that support reflection-on-action.

Recipe title

Rifiexion personnete

Cover picture
P (5 (7 Gt R R T [N Photo collection
w3

Ingredients -
_ Fields for reflection
~ (with guiding prompts)
i IhE ]
Proce.du.re A ’
des_crlptlon < e : . Final observations
enriched »
with photos
o]

Fig. 1 The web-based environment for apprentice chefs to collect learning documentation as a personal recipe
book. Each recipe (left) contained the necessary details and related photos. A reflection sheet organised around
three main fields with reflective prompts (right) completed each recipe

@ Springer



A. A. P. Cattaneo, E. Motta

However, when this monitored experience came to its end, the three questions we
anticipated in the introduction remained unanswered: the first, which is also raised in
the literature (Edwards 2017; Roessger 2015), asks if accustoming apprentices to
reflection-on-action also promotes their reflection-in-action; the second, which has
been investigated in other contexts (Hetzner et al. 2011; Cowan 2020), asks for
evidence that reflecting improves apprentices’ professional performance; and the third
asks the extent to which a long-lasting, reflection-oriented intervention like this one
reveals an effect on the capacity to reflection on-action in the long term.

Method
Sample

The study involved 16 apprentice chefs (age: M = 19.3, SD =2.50; 25% females), who
voluntarily took part in the study and received no compensation for participating. Nine
of them belonged to the experimental class—who then constituted the experimental
group for this study as well—and the remaining seven to the control group class—who
constituted the control group. Eight of them came directly from middle school: four
after one year spent in another curriculum, two after two years, and another two after
more than two years. The composition of the two groups controlled for school
performance (good, fair and weak learners were all represented) and characteristics of
the workplace (both mensas and gourmet restaurants were represented) so that the two
groups were equally heterogeneous, although not systematically differing in character-
istics that may have an influence on the outcome variables.

Procedure

Each apprentice had a professional workstation at their disposal and received an
invitation to prepare and serve a given recipe. The name of the recipe (chopped
Zirich-style chicken) was unknown to the apprentice until the procedure began.
The recipe was chosen from a list of recipes eligible for the final certification,
meaning that its complexity was adequate for third-year apprentices. The time
allocated for completing the task was 25 min. The researchers video-recorded the
entire procedure with a camera set in the workstation. All the required ingredients
were available to save time, the teachers prepared them in advance. While cooking
individually, the observing researcher directed apprentices to think aloud, that is, to
verbalise what they were doing, including thoughts, ideas, etc. The think-aloud
method is currently accepted by the psychological community as a useful method
for accessing information on cognitive processes (van Someren et al. 1994), so it
can be adopted for accessing reflection-in-action. It derives from older introspection
methods used to collect data regarding subjects’ conscious experiences. Thinking
aloud consists of a practice task; individuals are instructed to think aloud while they
are working on a specific task while researchers try not to interfere in the flow nor
interrupt their work. The request to talk aloud “is repeated if necessary... thus
encouraging the subject to tell what he or she is thinking. ... The subject keeps on
talking, speaks out loud whatever thoughts come to mind while performing the task
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at hand” (van Someren et al. 1994, p. 26). Accordingly, if apprentices stopped
speaking, the researchers prompted them to speak again with neutral “empty-
content” questions and requests, such as “And now, what are you thinking about?”,
“What are you paying attention to?” and “Please, continue telling me what are you
thinking about” (Rogers 1961; Vermersch 2006). The benefit of the think-aloud
method is that it reduces risks due to memory decay as well as bias due to
retrospective reconstruction (Birch and Whitehead 2020), as it reveals what is
happening in a participant’s short-term working memory (Cowan 2019). However,
the risk of applying this methodology is that thinking aloud may split a participant’s
attention between narrating, thinking and doing, thus generating an excessive
cognitive load (Ericsson and Simon 1980).

After serving the course on a dish, the apprentice moved to an adjoining room to
complete a paper-and-pencil report to self-assess her performance and mastery of the
professional procedure. In reference to the cooked recipe, the researcher tasked appren-
tices to identify: the key points for a correct mise en place, the key points for a correct
preparation of the dish, the key points for a correct finition, the skills already mastered
in the recipe, the skills they still need to learn, what needs improvement, and what
needed their attention to complete the procedure.

Measures

To answer the first research question, we looked at the quality of the apprentices’
reflection-in-action. We analysed the transcriptions of their speech using NVivo
software and looked for indices of metacognitive processes. According to Schraw
and Dennison (1994) and McKeachie (1987), we developed a coding scheme (see
details in Table 1) with the following categories: planning, monitoring, evaluation,
debugging, and tentativeness of explanation. Two researchers initially applied the
coding scheme to a subset (about 20%) of the corpus randomly extracted from the
dataset. A first inter-rater reliability analysis, run to determine consistency among the
raters, yielded a substantial inter-rater agreement value (Cohen’s Kappa = 0.654). As
this value was not fully satisfactory, both researchers engaged in a discussion on the
discrepancies to clarify ambiguities that both coders could agree upon.

To answer the second research question on the effects reflection has on the quality of
professional performance, we asked two experts (both were professional chefs as well
as vocational teachers of professional subject matter) to rate the apprentice’s perfor-
mance. The experts received the video recordings of the performance and rated it using
a grid similar to the one used in official cooking competitions, which includes 27
indicators. The indicators, grouped into the three main steps used by chefs to describe a
recipe, include mise en place (e.g., choice of tools, suitable for preparation/for quan-
tity), preparation (e.g., choice of heat source over casseroles; respect of the cooking
method), and finition (e.g., uses suitable garnishes, proportions are respected, etc.).
The experts assessed each indicator through a 5-point Likert-scale (from 1 = absolute-
ly not respected to 5 = fully respected). The intraclass correlation coefficient, calcu-
lated applying a two-way mixed model with measures of absolute agreement, was
excellent (ICC with 95% confidence interval = 0.900 (0.878-0.917)).

To answer the third research question on the apprentice’s long-lasting capacity to
reflect-on-action, we utilised their paper-pencil reports by applying the same coding
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Table 1 Coding scheme for the analysis of the thinking aloud protocols and reports, with definitions and
examples

References Definitions (used for coding) Examples of coding

‘Planning, goal setting, and
allocating resources prior

= Definition of goals and
means to reach it.

to learning.’ = Definition of what to do in
(Schraw and Dennison the task, making the list
1994). about the step to reach the

‘Setting goals for studying,
skimming, generating
questions before reading
the text, and doing a task later on, after what the
analysis of the problem. apprentices are doing now.
All these activities help the = Declaration of intention
leamer plan the use of about what they are going
strategies and the to do afterwards.
processing of information” = Thoughts/evaluation de-

(McKeachie 1987). clared what they had to do

better/should do in the
close and forthcoming fu-
ture.

= Prevision/evaluation (future
dimension) of crucial
points: they foresee crucial
points although they have
never faced them, but just
referring to the informa-
tion they got at school.

final aim (making plans).
= Presence of dimension of
future, about what to do

= Identification of criteria to
check if the task is going
on as previously foreseen
by the apprentice or by the
recipe.

= Identification of crucial
points/mistakes without
mentioning any modality
to solve them.

= Identification of something
which they should not do.

= Identification of everything
which the apprentices
have to pay attention to in
the task accomplishment:
what they have to do, what
they have not to do while
they are in-action.

= Presence of dimension of
past, in terms of a result
they get, or in checking
whether what they are
doing is correct.

= Checking of procedure
steps, also from the
non-verbal point of view,
as tasting food or verifying

‘Assessment of one’s
learning or strategy use’

(Schraw and Dennison
1994).

‘Self- monitoring during any
cognitive activity.
Monitoring activities
include tracking of
attention as one read, self-
testing (while reading a
text) to ensure compre-
hension of the material
and use of certain kinds of
test-talking strategies. ...
Self-regulation activities
are related to monitoring
activities. ... These
self-regulated activities are
assumed to improve per-
formance by assisting
learners in checking and
correcting their behaviour
as they proceed on task

(McKeachie 1987).

= When reading the recipe:
‘the first thing I have to do
is chopping the onions’
‘I am thinking about what 1
have to do later on, I have
to chop mushrooms, too’.
‘I put them in the middle,
and then I put it over the
meat'.
Tll pan fry the chicken,
with flour, dressed with oil
—sunflower oil — and then
I'll do mushrooms with
butter and onions. I'll
simmer with white wine,
I'll put the demi-glass, the
cream and then at the end
the parsley and salt’.
I think I'll do... little
slivers, so it is ok with the
crumbled. I'll not stew too
much because they are
already thin...’

= (...and what are you paying

attention to?) Not to cut
myself".

= (reading the recipe) ‘I was

checking the ingredients

not to forget anything

around’.

‘I think about the cooking

method I have to do, about

the amount of foods I use,

and ...about what I should

do, and then to take care

that the mushrooms do not

stick to the pot’.

= (opening the cover) ‘I add
some wine as it seems it
was missing’.

= ‘ah, the lemon is missing...
it’s the lemon which has to
be added’.

= ‘checking the butter’.

= (Tasting). ‘Always tasting

= ‘the mushrooms are too
much for this pot’.

= Tasting the mushroom in
order to add salt or not.
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Table 1 (continued)

References

Definitions (used for coding)

Examples of coding

Debugging ‘Strategies used to correct
comprehension and
performance error’
(Schraw and Dennison

1994).

Evaluation
strategies effectiveness
after learning episode’
(Schraw and Dennison
1994).

Tentativeness Direct and indirect
of tentativeness to explain
explanation what they are thinking,
motivating the choices
(Volet et al. 2009).

‘Analysis of performance and

if the tools are working in
the right way.

= Being aware of doing
something in the wrong
way, without finding the
way to solve the problem,
to repair the mistake.

- Identification of a bug, a
problem and also of the
possible way to solve the
problem.

Difference with monitoring:
If they only mention the
bug, it is monitoring; if
they find the way to solve
the problem, it is
debugging.

= Identification of
weaknesses, one’s own,
general.

= Identification of learning
needs (I have to
improve....).

= Explanation of the way they
realized a step or the
overall task, expressing
the level of satisfaction.

= Explanation of something
they could have done but
they did not do.

= Explanation of the specific
step of the task the
apprentices are
accomplishing and
managing.

= Simple explanation which
gives the motives and
details about a specific
step.

= Articulated and theoretical
explanation about the
reasons why apprentices
are accomplishing /did the
process in that way.

= Reading of the recipe
during the
accomplishment.

= Checking the clock to verify
if they are on time or not.

‘And so, 1 add the butter
here and not before, and I
did a mistake as it was
burning’.

= ‘I'm thinking about how to
turn it (he identified the
problematic point) and

I'm finding the solution for
this point (he goes to take
a cover in order to turn
it)’.

‘In the case it is quite
burned, so it is an XXX.
And I should immediately
change the pot'.

‘I put too little oil, so we
need to add it!".

‘Everything I am doing it’s

a big stupid thing. I don’t

know, I could do it better’.

= I'm not the boss/king of

rosties’.

‘I could have cooked the

chicken in a better way,

maybe in another pot; and

also, the rosti, I could

cook them’.

= ‘It's quite easy!’

= ‘And now it's going well’.

‘I screwed up’

= [ have to add the salt
because it was missing’.

= “..Iput it so itis already

done and ready’.
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scheme on metacognitive indices presented above directly to the text produced by the
apprentices after the performance.

To compute the differences between the two groups, we ran a Mann-Whitney test
due to the small sample (Field 2018). Following Rosenthal (1991), the thresholds
considered to interpret the effect size were the following: small below 0.3, medium
between 0.3 and 0.5, and large over 0.5.

Results

Regarding the apprentices’ reflection-in-action, analysis showed that the experimental
group outperformed the control group including all the sub-categories (Mdn,,, = 89.00
and Mdn,,, = 53.00), and in four of the five categories considered individually (Eval-
uation: Mdney, =3.00, Mdn,o, = 1.00; Monitoring: Mdngy, =37.00, Mdn,,=26.00;
Planning: Mdn,,, = 16.00, Mdn,, = 7.00; and Tentativeness of explanations: Mdne, =
30.00, Mdn,, = 12.00). Details are available in Table 2.

Regarding the quality of professional performance, the analysis by the two experts
revealed the performance of the experimental apprentices to exceed the control group’s
performance. The researchers confirmed this analysis by considering the overall per-
formance (Mdney, = 3.74; Mdn,,, =2.53) and each single step of the procedure: mise
en place (Mdney, =3.85; Mdn,, =2.95), preparation (Mdney, =3.61; Mdn, =2.50)
and finition (Mdney, =4.00; Mdn., =2.00). Details on the Mann-Whitney tests are
reported in Table 3.

Concerning the apprentices’ quality of reflection-on-action, measured through the
analysis of their written report after their performance, the overall measure—inclusive
of all the metacognitive processes—was again significantly higher for the experimental
group (Mdngy, =19.00; Mdn,,, =14.00). Considering every single dimension,

Table 2 Differences in the quality of reflection-in-action, measured through the frequency of metacognitive
processes indices in the thinking aloud protocols, between the experimental and the control group (Mann-
Whitney test)

Mdng,, IQR., Mdnyy IQR.y Mann- Mann- )4 Effect size
Whitney U Whitney Z (two tailed) (Rosenthal’s r)

In-action: 89 43 53 18 0.0 —3.337 <.001 -0.83
Overall

In-action: 2 4 2 1 27.5 -0.439 .681 —=0.11
Debugging

In-action: 3 4 1 4 12.5 -2.028 .042 -0.51
Evaluation

In-action: 37 17 26 13 8.5 —2.436 .012 -0.61
Monitoring

In-action: 16 10 7 5 9.0 —2.394 .016 —-0.60
Planning

In-action: 30 26 12 14 9.5 -2.330 .016 -0.58
Tentativeness

of explanation

Measured through the frequency of metacognitive processes indices in the thinking aloud protocols, between
the experimental and the control group (Mann-Whitney test). Rosenthal’s 7= Z/v/N (see Field 2018, p. 295)
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Table 3 Differences in the quality of performance between the experimental and control groups (Mann-
Whitney test)

Mdng,, IQRy, Mdngy IQR.y Mann- Mann- P Effect size
Whitney U Whitney Z (two tailed) (Rosenthal’s r)
Mean Overall 3.74 30 254 S5 30 -3.019 .001 —0.75
Mean Mise en 3.85 60 295 1.05 4.0 -2913 .002 —0.73
place
Mean Preparation 3.61 53250 56 4.0 —2.915 .002 -0.73
Mean Finition 4.00 1.16  2.00 81 1.0 -3.231 <.001 —0.81

however, only the monitoring component resulted in significantly more frequency
(Mdng,,, = 8.00; Mdn,,, =5.00) in the experimental group. The monitoring dimension
was the leading element for the overall measure. Details on the tests are available in
Table 4.

Interestingly, while evaluating the data for interrelationship between our primary
three measures, a Spearman’s non-parametric correlation analysis showed positive and
significant correlations between reflection-in-action and reflection-on-action (r(14) =
.584, p=.017) and between reflection-in-action and the quality of the performance
(rs(14)=.781, p <.0001).

Discussion and Conclusion

In dual vocational education, apprentices can profit from a wide range of opportunities
to learn at the workplace, but they have no time to reflect on them (Aarkrog 2005), as a
good professional should do (Schén 1983). This opportunity can take place at school,
especially when authentic traces of professional experiences are available to apprentices

Table 4 Differences in the quality of reflection-on-action, measured through the frequency of metacognitive
processes indices in the written reports, between the experimental and the control group (Mann-Whitney test)

Mdng,, IQR., Mdnyy IQRyy Mann- Mann- P Effect size
Whitney U Whitney Z (two tailed) (Rosenthal’s r)

On action: 19 7 14 4 9.0 —2.407 .016 —0.60
Overall

On action: 0 1 0 1 29.0 —0.325 .837 —0.08
Debugging

On action: 4 3 3 3 23.5 —0.861 408 -0.72
Evaluation

On action: 8 6 5 2 9.5 —2.348 .016 —0.59
Monitoring

On action: 5 3 4 2 20.5 —1.186 252 —-0.30
Planning

Measured through the frequency of metacognitive processes indices in the written reports, between the
experimental and the control group (Mann-Whitney test)

@ Springer



A. A. P. Cattaneo, E. Motta

so that reflection leads to the process of transforming experiences into learning. Based
on this premise, in previous studies conducted on vocational education (e.g. Cattaneo et
al. 2015; Motta et al. 2017), we demonstrated the effectiveness of integrating
metacognitive prompts in learning activities at school in order to sustain reflection-
on-action. However, those studies were unable to show whether apprentices’ habitual
reflection-on-action can also promote their reflection-in-action, improve their profes-
sional performance, and sustain the capacity to reflect on-action in the long term.

Regarding the first issue, adopting a thinking aloud approach, the current study
showed that apprentices accustomed to reflection-on-action also developed a better
performance in reflection-in-action. This is consistent with a conception of reflection-
on-action as a prerequisite to developing reflection-in-action (e.g. Hatton and Smith
1995; Tigelaar et al. 2017). Chef apprentices in the experimental group repeatedly
trained themselves to reflect-on-action both during the learning activities in class and
when using the online learning environment to develop their learning documentation in
the form of a recipe book. One of the most intuitive principles of learning, repetita
iuvant (e.g. Rock 1958; Weibell 2011), may be the simplest way to comment on this
result, especially if adopting spaced repetition (e.g. Kang 2016), as the class activities
did. Apprentices internalised the habit to reflect, which made it easier for them to access
the reflection mechanisms when prompted to do so by thinking aloud. This result —
which fills a gap in the literature reported by Roessger (2015) and Edwards (2017) —
proved to be true for four of the five metacognitive skills adopted as indices of the
reflection process. The only one which was not significant with respect to the control
group is debugging, probably the most illustrative metacognitive skill for reflection-in-
action, which requires a high amount of resources to be put into action. Moreover, in
our coding scheme, debugging requires not only the identification of the bug—in this
case overlapping to monitoring—but also the mentioning of how to solve it, thus
resulting in a more difficult, bi-faceted element.

When dealing with the influence of reflection on professional performance, similar-
ly, those accustomed to reflecting on their experiences were better at performing their
professional activity in each of the three main parts chefs used to code a recipe—mise
en place, preparation, and finition—according to the assessment of two expert profes-
sionals. Although we did not refer to this measure in this study, this result is consistent
with a previous study involving baker apprentices (Schwendimann et al. 2018), which
adopted an approach like the one presented here to show how reflection positively
correlated with the results bakers obtained in the final qualification exams, especially
the practical part.

The idea that sustaining reflection-on-action during the apprenticeship induces a sort
of lasting capacity to reflect in the long term is only partially confirmed. Although the
general measure we adopted shows a significant difference in favour of the experimen-
tal group, looking at the details we can see that only the monitoring component really
makes a difference, while the other components do not. We can find a possible
explanation for this by looking at the texts produced by the apprentices. They tended
to answer in a detailed manner, especially those questions on the self-assessment report
asking them to indicate what they had to pay attention to in the different phases of the
recipe. These questions are indeed explicitly related to the ‘monitoring’ code. With the
other answers being more concise, the difference among the two groups tends to
diminish or are more difficult to ascertain.
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Considering the results as a whole, one further consideration is worth mentioning.
One might expect more pronounced differences between reflection-on-action and in-
action. In fact, the reflection-on-action quality measured in the delayed ex-post report
was different between the two groups only for monitoring, while it was different for all
three components of reflection-in-action. We showed that monitoring is a typical
metacognitive component of reflection-in-action. In this sense, the experimental
group’s superior ability to reflect in-action may have fed its ability to monitor its
reflection on-action. However, the two groups’ negligible difference in reflection-on-
action may be due to the intervention being well balanced in the two classes, differing
only in the web-based environment for the experimental class. The effectiveness of this
environment in promoting metacognitive skills is evident in previous studies (e.g.
Cattaneo et al. 2015; Mauroux et al. 2016). What emerged here — although it should
be further and more directly investigated — is the possible influence of e-portfolios on
reflection-in-action, which could be due to the exploitation of apprentices’ experiences
at the workplace (Schwendimann et al. 2015) and to the visual affordances of the
pictures used to document their practice (Cattaneo and Aprea 2018).

Against these positive results, the study also presents some limitations. First, the
choice to conduct it in an authentic setting exposed us to additional restrictions, as we
cannot be sure to control for all the possible intervening variables influencing the
development of reflection. Therefore, the interpretations given above — and in partic-
ular the possibility to generalize them — should anyway be considered cautiously.
Although we tried to control for this variable, for example, in both classes there were
more and less experienced apprentices, depending on the circumstances they encoun-
tered at the different workplaces where they are active. This could have an influence on
their ability to think aloud and produce explanations concerning the procedure. Also,
the choice of an authentic setting had an impact on the sample size, which was limited.
Because of the complexity of the logistics and organisational aspects, we utilised the
professional workstations of the vocational centre, which also provided us all the
necessary ingredients, but were limited: only a subset of the two classes could take part
in this study and not the entirety of the classes. Third, the same choice of the thinking
aloud method could expose the study to some critics, as thinking aloud requires many
cognitive resources and imposes a high cognitive load that could obstruct and slow
down the professional performance.' Similarly, the presence of video cameras during
the performance as well as of the researcher stimulating their verbalisation could
influence the naturalness of the apprentices’ activity.

Despite these limitations, the pedagogical approach we used to foster reflection
with chef apprentices showed to be effective for the experimental class for
reflection-on-action in the short term (as shown in Cattanco et al. 2015), for its
delayed effects in the long term and for reflection-in-action while cooking.
Moreover, the current study shows that reflection is not only effective for sus-
taining declarative learning acquisition and metacognitive skills development, as
shown in the previous study, but also has effects on practice and the mastery of

' This said, however, the thinking aloud method proved to be a valid strategy to verify the apprentices’
awareness of the strategies they put into action while performing a professional task. None of them reported
the task to be too demanding, thus confirming for them the possibility to manage verbalisation of cognitive
processes without interrupting the professional performances.
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professional tasks. To what extent these results can be generalised, however, is
still questionable given the limitations mentioned above. Further research is
needed for stronger evidence on the causal relation between the instructional
intervention we proposed, its results on reflection and the relation between the
two components of reflection. The same is true for the relationship between
reflection and performance. For example, looking at data on reflection-in-action,
one might suppose that — as discussed in the section on the theoretical framework
— the debugging component of reflection may mostly conduce performance, as it
does not stop at identifying the bug but also addresses how to solve it. These
relationships between the dimensions of reflection-in-action and the quality of
performance could be revealing and should be investigated further.

The results of this study must be read in light of the overall approach to which this
specific experience refers. In fact, this study allows us to further elaborate the picture on
how technologies can be exploited to better articulate the gap that apprentices experi-
ence between learning in school and learning at the workplace through an experiential
learning approach (see Schwendimann et al. 2015). In this respect, we confirmed and
extended the effectiveness of our pedagogical model to include professional expertise:
the approach is effective both on knowledge acquisition and on skill mastery. This
conclusion is important as it opens the possibility to transfer the same approach to other
professional domains as a new way to support apprentices through reflective activities
that improve awareness of the relationship between the theoretical and practical, as well
as declarative and procedural, knowledge they encounter in diverse learning contexts,
to build a unique and overall set of professional competences. In this sense, this study
has implications for future research by making new insights into the relationship
between reflection on- and in-action and between reflection and practice. Its results
suggest further investigating these relationships to better understand their reciprocal
influences. Most of all, however, it has implications for practice: we previously
commented on the fact that often apprentices have no time to reflect at the workplace;
our results show that giving apprentices some time to reflect is also in the interest of the
employer, as it reflects directly on performance. The study also suggests suitable ways
to foster reflection in vocational education by writing about one’s practice and by
exploiting technology, confirming and extending the results of other studies in the VET
field (e.g. Cattaneo et al. 2020; Boldrini and Cattaneo 2014; Gavota et al. 2010;
Mauroux et al. 2014, 2016; Ortoleva et al. 2016; Schwendimann et al. 2018). The
same approach can be transferred to other professional fields to design effective
instructional activities and learning environments capable of helping apprentices to
develop those reflective skills, which are increasingly necessary for autonomous
professionals and lifelong learners in the continuously evolving world of work.
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