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Background
Vocational education and training (VET) systems are challenged to prepare current and 
future workers not only to excel at routine work but also to be able to adapt to complex 
and changing work environments (Dall’Alba 2009). There is an increasing demand from 
employers for workers with more integrated knowledge that allows them to understand 
the whole labor process and to deal with new and unpredictable situations (Ertl and Sloane 
2004). To adapt to changing workplace demands, learners must become self-regulated 
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lifelong learners that can maintain and expand their competences. Lifelong learning 
requires the capacity to regulate one’s own learning through self-reflective metacognitive 
processes (Van den Boom et al. 2007). During the apprenticeship period, reflective prac-
tice can be modeled and facilitated through learning journals (LJs) that prompt reflection 
on experiences made in the workplace or at school (Nückles et al. 2009). Learning jour-
nals are used by learners to track their progress and support their reflections of workplace 
experiences (Mauroux et  al. 2015). Different advantages of learning journals have been 
reported. Among others, they contribute to help learner connecting theory and practice 
(O’Connell and Dyment 2011), to foster deep or strategic learning (Entwistle 2000), and to 
promote self-regulated learning (Chang et al. 2015; Tanner et al. 2000). However, learning 
journals need scaffolds to be efficient for learning (Berthold et al. 2009; Eraut 2007; Hüb-
ner et al. 2010; Kicken et al. 2009). Thus, the open question is not anymore if using learn-
ing journals can be beneficial but if specific ways of using learning journals have a larger 
impact on student learning than others. In particular, building on the above-mentioned 
large body of studies supporting the importance of self-reflection for a better learning, we 
expect to confirm a positive correlation between learners who make more extensive use of 
their learning journals to reflect on their level of mastery of professional procedures and 
their final exam grades. This study also explores the related question if learners differ in 
their pace of creating their learning journal entries throughout their entire training. For 
self-reflection to be effective, it cannot be completed at the end of the training but must 
beginn much earlier to serve as a guide towards a well-paced progression in one’s learning. 
Therefore, learning journal entries should be created early in the training and not only at 
the end of one’s training. The literature on learning journals and portfolios (Moon 2013) 
reports a tension between the summative function (helping learners to show how good 
they are) (Zubizarreta 2009) and the formative function (helping them to keep track of 
and reflect on their learning needs) (Boud 2001). While the former function can still be 
achieved when starting late in the learning process, the latter function requires an early 
start in the process. Drawing on the literature on procrastination (Steel 2007; Tice and 
Baumeister 1997; Wäschle et al. 2014), we expect less successful learners to delay the gen-
eration of their learning journal entries while stronger students understand the benefits of 
setting up a learning journal from the beginning—or at least early in their training.

Research questions

This paper reports the effects of an online platform called ‘LearnDoc’, which was devel-
oped to provide scaffolds for learners to generate reflective learning documentations 
throughout their vocational education and training during 3 years. LearnDoc has been 
developed in collaboration with the Swiss professional association for bakery and con-
fectionery (SBC) and deployed to all vocational schools in the country. LearnDoc aims 
to make generating a recipe book and a learning journal easier. Building on a pilot study 
(Mauroux et al. 2015), this paper extends this line of research by including a larger sam-
ple over a longer period of time. The current study merges quantitative analyses of log-
ging data extracted at different times during the training program, content analysis of 
learning journal entries, and final exam grades.

The research questions addressed in this paper are (1) ‘What kind of usage patterns 
emerge from learners’ use of the LearnDoc platform?’, (2) ‘When in their training and at 
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what pace do learners complete their recipe book and their learning journals?’, (3) ‘How 
do different usage patterns relate to learners’ summative assessment performance?’, and 
(4) ‘Is procrastination to complete their recipe book and/or learning journals related to 
lower performance at the final examination?’.

Theoretical background
Experiences and reflection

In the so-called “dual vocational education programs”, learners (apprentices) spend the 
major part of their training in real workplaces, where they make rich, situated experi-
ences. However, experiencing per se is not enough to learn—one needs to reflect on 
experiences (Dewey 1938; Engeström et  al. 1995; Kolb 2014; Walker et  al. 1985). The 
necessity to reflect on experiences is present in numerous views, such as learning by 
doing (Dewey 1938), experiential learning (Kolb 2014), or workplace learning (Bil-
lett 2004; Tynjälä 2008). The capacity to reflect on work experiences is fundamental for 
professionals to maintain, update and extend their competences (Van den Boom et al. 
2007). However, there is often only limited time or opportunities for reflection during 
the activity (reflection-in-action) or immediately after it (reflection-on-action). Captur-
ing experiences in artefacts (such as texts or photos) can allow reflection at a later stage 
(Challis 2005; Schön 1987). This analysis of past actions and their consequences informs 
future actions and is a fundamental workplace learning process (Driessen et al. 2008).

Learning strategies and self‑regulated learning

Writing learning journals can foster the development of learning strategies (McCrindle 
and Christensen 1995), which is essential to becoming a reflective practitioner (Schön 
1987). Learning strategies can be described as “behaviors and thoughts that a learner 
engages in during learning and that are intended to influence the encoding process” 
(Weinstein and Mayer 1986, p 315).

The ability to mobilize adequate learning strategies contributes to the development of 
self-regulated learning. The link between self-regulated learning and metacognition is 
also present in the work of Azevedo and Boekaerts. Azevedo (2005) defines self-regu-
lated learning as an active, constructive process whereby learners set learning goals and 
then attempt to monitor, regulate, and control their cognitive and metacognitive pro-
cesses in the service of those goals and Boekaerts (1999) describes self-regulated learn-
ing as a composite that includes (among others) the use of metacognitive knowledge and 
skills to direct one’s learning. The definition of self-regulated learning by Hadwin et al. 
(2011) highlights the connection between learning strategies and self-regulated learn-
ing as “a learner’s deliberate planning, monitoring and regulating of cognitive, behavio-
ral and motivational/emotional process toward completion of an academic task/goal” (p 
68).

Learning journals as reflection tools

One widely used tool to capture experiences and facilitate reflection is the learning jour-
nal. Use of learning journals has been reported as instruments to support self-directed 
learning in a wide variety of professional educational settings, including nursing (Epp 
2008; Könings and Gijselaers 2015), physiotherapy (Wessel and Larin 2006), teacher 
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education (Darling 2001; Dyment and O’Connell 2014; Mansvelder-Longayroux et  al. 
2007), music education (Baker 2007), physical education (Tsangaridou 2005), design 
(Betrabet Gulwadi 2009), information and technology education (Gleaves et  al. 2007), 
and medicine (Boenink et al. 2004; Driessen et al. 2005). Different benefits of LJ writing 
have been identified (Dyment and O’Connell 2010; Hubbs and Brand 2005; O’Connell 
and Dyment 2011). Learning journals can track learners’ progress and learning path over 
time (Wade and Yarbrough 1996); take on the responsibility for selecting traces, making 
connections and interpreting their own learning (Lamont 2007), and to consider how 
experiences can be applied to future situations (Ghaye 2010; Minott 2008). LJs can posi-
tively affect competence development (Brown 2009) and self-regulated learning (Chang 
et  al. 2015; Tanner et  al. 2000) through metacognitive activities (Lew and Schmidt 
2011; McCrindle and Christensen 1995) in which the learner critically analyzes knowl-
edge, skills, and dispositions in different contexts (Connor-Greene 2000). Over time, a 
collection of LJs can document progressive learning gains as well as competences and 
experiences. As LJs are designed to focus learners’ attention on their understanding of 
professional procedures and to encourage reflection on action, LJs could encourage a 
deep or a strategic learning approach (Entwistle 2000). Such approaches are known to be 
linked to the quality of learning.

Learning journals are being increasingly used in vocational education and training 
(VET). In VET, learning journals not only support reflection on workplace experiences 
but also help tracking learners’ signs of progress. Mauroux et al. (2015) also suggest that 
LJs can assist in connecting theoretical and practical knowledge acquired in different 
contexts. Learners who generated LJs more frequently achieved higher results in their 
final examination of their professional skills, especially when prompted to elaborate and 
reflect on demanding tasks. In Switzerland, most sectors of VET ask learners’ supervi-
sors to regularly discuss and evaluate their apprentices’ learning journals, a recommen-
dation well in line with the research literature on the subject (Driessen et al. 2005; Kicken 
et al. 2009; Van den Boom et al. 2007). Mentoring is considered an important condition 
of effective reflective LJs writing (Lamont 2007). Könings and Gijselaers (2015) found 
that reflecting on workplace experiences in LJs is useful for the professional develop-
ment of medical doctors, but that well-designed support is needed to raise awareness of 
valuable moments of learning and to reflect on them afterward. These initial, promising 
studies indicate that further research on LJs as reflection tools in vocational training are 
still needed.

Challenges of learning journals in VET

Using learning journals in VET contexts can be challenging for several reasons. First, the 
production-oriented rationale of workplaces (Illeris 2011) definitely favors what Schön 
(1987) called reflection-in-action over reflection-on-action. Obviously, workplaces 
leave often little time or limited opportunities to discuss with colleagues or supervisors 
directly after completing a task (reflection-on-action). Second, learners often do not per-
form all steps required to produce a complete product but only execute isolated seg-
ments. Their experiences are often scattered across time and contexts (Mauroux et al. 
2015). To understand a whole procedure or production sequence, learners need to inte-
grate those fragmented workplace experiences. Third, learners are commonly asked to 
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document only idealized professional procedures (standardized routines), for example 
a chef ’s recipe, but hardly reflect on critical incidents, including when something went 
wrong or happened unexpectedly. As the production-oriented rational at the workplace 
discourages critical incidents or mistakes, it might, therefore, seem uncommon to docu-
ment errors in learning documentations. Fourth, writing is a cognitively demanding pro-
cess, especially for novices (Galbraith 2009). Particularly in VET, where learners might 
lack proficiency or show reluctance for reflective writing, it becomes important to inves-
tigate effective scaffolds (Schneider 1993).

Scaffolding for reflection

Reflecting on workplace experiences is a difficult task for learners without explicit guid-
ance (Taylor and Freeman 2011) and does (mostly) not occur spontaneously (Jong et al. 
2006; Könings and Gijselaers 2015). Many learners find reflective journal writing diffi-
cult as they often offer little guidance in structure or content (O’Connell amd Dyment 
2013). Learners tend to use journals to report descriptive accounts of events with no 
deeper reflection of underlying meaning (Dyment and O’Connell 2011; Hargreaves 2004; 
Minott 2008; O’Connell and Dyment 2004; Richardson and Maltby 1995; Ryan 2013; 
Wessel and Larin 2006). Learners need tools and scaffolds to report and reflect on their 
experiences (Berthold et al. 2009; Hübner et al. 2010; Kicken et al. 2009). Prompts have 
been studied as scaffolds that aim to structure learners’ reflections (Nückles et al. 2009). 
Prompting learners to write for reflection can be a creative process contributing to 
change the writer’s understanding of the topic (Bereiter and Scardamalia 2013). Prompts 
can refer to successful or unsuccessful experiences.

Learning journals: from paper‑and‑pencil to online formats

Currently, many people still use pen and paper to capture and annotate their experiences 
(Creme 2005; Hoff et al. 2009). Online learning journals promise several advantages over 
paper-based journals (Chang and Lin 2014). Dehler et al. (2011) compared paper-based 
LJs with online LJs and found that online learning journals can facilitate capturing, edit-
ing, and storing artefacts. Learners indicated that they considered online LJs generally 
easy-to-use and useful. Gleaves et al. (2007, 2008) found that learners using online learn-
ing tools generated more entries and were more willing to engage in reflection than par-
ticipants who used paper-based journals (Caruso et al. 2016). Online LJs can be accessed 
location-independent, stored securely, easily accessed by multiple people, include differ-
ent media (for example photos (Mauroux et al. 2015) or videos (Motta et al. 2013), and 
offer reflection prompts to guide learning processes (Kicken et al. 2009).

Methods
Design of the online platform LearnDoc

LearnDoc is a web-based platform allowing learners to complete a recipe book (collec-
tion of recipes) and to associate each of these recipes with a learning journal. The collec-
tion of recipes constituting the learner’s recipe book is summarized in an overview page, 
which sorts the recipes by type and by the current degree of mastery, as assessed by the 
learner and by the supervisor. The recipe book serves as a record of the recipes prac-
ticed in the company in which the learner accomplishes the practical training (generally 
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4  days a week for 3  years). Learners are motivated to complete it not only because it 
forms a personal collection useful for future work but also because it can be used as a 
resource for the final qualification exams. Learners enter their recipes in a preformatted 
document describing an idealized procedure. This document (see the left side of Fig. 1) 
contains specified fields for entering the name and type of the product, the name of the 
company, ingredients, baking temperature and time needed as well as the step-by-step 
procedure. Each recipe can be enriched with a so-called “ideal picture”, a picture selected 
by the learner that shows the ideal final product (see the top left corner of Fig. 1). Each 
recipe is linked to a learning journal (see right side of Fig. 1), which prompts learners to 
reflect on their experiences and level of mastery. This can be done in various ways—by 
inserting pictures of intermediary stages or by answering prompts. The prompts pre-
sented in the learning journal were inspired by Kicken et al. (2009) and Mauroux et al. 
(2014). The four prompts are: “I already master…” (assessment of own competence), “I 
still have to learn…” (identify learning needs), and “In order to improve, I will…” (select 
an appropriate learning task), as well as a more open procedural prompt ‘In this recipe, I 
have to pay special attention to…’. Our prompts were not designed to elicit one particular 
type of learning strategy. “I already master…” is a way to allude to the fact that the learner 
does not need help and is performing at the expected level (resource management); “I 
still have to learn…” might prompt a cognitive strategy (see definition in Table 1, “repeti-
tion”) while “In order to improve, I will…“could prompt a metacognitive strategy.

Participants

Keeping a recipe book and a learning journal is a requirement for all bakers, chocolate 
makers, and pastry chef apprentices in Switzerland  (Professional Ordinance of Bakery 
and Pastry Cook Training 2018). The LearnDoc platform has been made available to 
all learners in this profession, but they could freely decide to use LearnDoc or not. In 

Fig. 1 An example of a recipe (left), including an “ideal picture, and of a learning journal (right) including 
pictures presenting intermediate states as well as answers to prompts
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LearnDoc, learners could use only the recipe book, only the learning journal, both, or 
neither. The first cohort of learners who could use it throughout their training program 
(3 years of training) passed their final qualification exam in 2014. The cohort consisted of 
567 learners. In the present study, only learners who created complete entries (by meet-
ing the triple condition of having generated their complete recipe book with LearnDoc, 
having inserted at least one picture in their learning journal, and having given at least 
one answer to one of the prompts provided) were included in the analysis (N = 132). The 
final sample includes 47 men and 85 women; they had completed their training in more 
than 100 different workplaces and come from all linguistic regions of Switzerland.

Data collection

Contents of LearnDoc

The full content of the LearnDoc database was extracted for analysis twice a year 
throughout the 3-year program. Each dataset includes data concerning the num-
ber of recipes posted on LearnDoc by each learner, the number of photos attached 
to a given recipe, the number of recipes with an ideal picture (see Fig. 1) as well as 
whether or not a learning journal has been linked to a given recipe (at the time of data 

Table 1 Coding scheme for learner’s learning journal entries (final version after intercoder 
agreement)

Strategy Definition Examples

Metacognitive learning strategies (Schraw and Dennison 1994)

 Planning Setting goals and allocating 
resources

“To decorate the surface nicely by 
putting the glaze”

 Monitoring Indicating specific steps to use as 
criterion for assessing the quality 
of a realization or one’s progress in 
realizing a given procedure

“Not to have clots in the mass with 
the gelatin”

 Debugging Mentioning how errors can be 
tracked and corrected

“The dough got holes so I need to 
work faster when depositing it”

 Evaluating Post‑hoc analysis of the overall 
performance

“I master this recipe quite well”

Cognitive learning strategies (Weinstein and Mayer 1986)

 Repetition Acknowledging that more practice 
is needed and will help improve 
the procedure

“I need to do this recipe again”

 Elaboration Mentioning of a reference to 
another recipe

“I need to do it like I learned for the 
carrot cake”

 Organization Indicating of a sequence of Opera‑
tions to be performed in a given 
order

“The dough needs to be cold before 
it can be employed further”

Resource management learning strategies (McKeachie 1987)

 Help seeking Acknowledging that support from 
others is needed with an indica‑
tion of its source

“I need to ask my supervisor how 
to …”

 Time management Scheduling a task and goal setting “I need to work faster on this step”

 Organize work environment Indicating changes to be made in 
the organization of the workspace

“I need to have ingredients nearby 
while realizing this recipe”

 Self‑management Indicating regulations to be made 
in one’s effort, attitude or style

“I need to learn to be less easily 
distracted”
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extraction). The values of these indicators at the end of the training program will be 
used to indicate the learners’ intensity of use of LearnDoc.

By comparing these values to those observed earlier in the training, we will be able to 
assess what we call the usage pacing of LearnDoc.

To assess how early or how late each learner completed his or her learning documen-
tation, it was decided to compare the content of the database at the end of the training to 
that of the database extracted midway in the training.

Additionally, a qualitative analysis of the content of all learners’ answers to the 
prompts proposed by the learning journals was conducted at the end of the training, to 
identify specific learning strategies. These strategies were coded based on the categories 
proposed by Schraw and Dennison (1994), Weinstein and Mayer (1986) and McKeachie 
(1987). The examples were taken from our own data.

Six researchers conducted the coding. After an initial phase of training, coders were 
divided into pairs; each pair of coders evaluated an initial random sample of 100 entries. 
An agreement test between the pairs was then conducted, which showed a fair inter-
coder agreement (average Cohen’s kappa coefficient .88). Potential disagreements were 
resolved through discussion within the group of coders and by revising the initial cod-
ing scheme. After this agreement phase, coders conducted their coding independently. 
Overall, 3234 entries were coded. The vast majority of the entries were very short and 
only referred to one learning strategy. In the rare cases where more than one learning 
strategy was evoked in the same entry, two or more codes were attributed to it.

Learners’ final exam grades

At the end of their training, learners have to pass a final exam developed by the profes-
sional association and conducted by a body of expert examiners and teachers. It consists 
of a practical exam performed at the learner’s workplace, a professional knowledge exam 
as well as a general knowledge exam (related to such subjects as first and second lan-
guages, economics, law, ethics, and technology). Prior to the practical exam, examiners 
selected a certain number of recipes from the candidate’s recipe book to be executed in 
front of them during the exam. The overall grade was computed on the following, offi-
cial scheme: practical exam (weight 5), professional knowledge exam (weight 2), general 
knowledge exam (weight 2), and a so-called “experience grade” (average grade obtained 
at school the year before) (weight 1). Our analysis will use this overall, weighted grade as 
it determined pass or fail of learner’s final assessment.

Procedure

Our analysis will be conducted in two phases. In the first phase, we will identify the 
different usages of the platform, based on the intensity and pacing of use of its various 
features and on the learning strategies recognized in learners’ learning journals. In the 
second phase of our analysis, we will match LearnDoc usage patterns with learners’ final 
exam results to explore whether specific LearnDoc usage patterns correlate with better 
results in the final exam. This study applies a mixed methods research design (Smith 
2006), combining quantitative and qualitative content analyses. Repeated measures anal-
ysis of variance will be conducted in order to establish the pace at which learners com-
pleted their dossier throughout their training. Correlational analysis will be performed 
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to look for two-way relationships between the intensity of use of LearnDoc (numbers 
of recipes presented in their recipe books, number of pictures inserted, etc.), the vari-
ous learning strategies detected in the learners learning journals, both halfway through 
training and at its end, as well as the overall grade obtained by each learner for the final 
qualification exams. Finally, a hierarchical regression analysis will be performed to ana-
lyze whether learners’ overall grades at their final exams can be predicted by the way 
they had used LearnDoc throughout their training and the learning strategies they had 
mentioned in their learning journals.

Results
To address our research questions, the results will be presented in two sections. We will 
first present the content analysis of the LearnDoc database to distinguish usage patterns 
(intensity and pacing) from the automatically generated codes as well as to distinguish 
learning strategies through the qualitative analysis of the content of the learning jour-
nals. In the second section, we will correlate these data to learners’ summative assess-
ment performance to explore which usage of LearnDoc and which learning strategies 
best predict the grades learners received at the end of their training.

Distinguishing usage patterns of the LearnDoc platform

What is the intensity of use of the specific elements of the platform?

Although large differences could be seen at the end of the training in the log files between 
learners who used LearnDoc minimally and those who used it extensively, learners 
tended to use the possibility to simply describe recipes most (M = 113.83 at the end of 
the training), inserted a fair number of pictures (M = 91.77) and only answered prompts 
in the learning journals in approximately two-thirds of their recipes (M = 77.97). The 
least frequently used feature was the option to insert a so-called “ideal picture” of the 
product (M = 57.11). Only approximately half of the recipes displayed in the learners’ 
recipe books at the end of the training included with such an `’ideal picture”.

Interestingly, the standard deviations remain small for the number of recipes com-
pleted (SD = 3.66), with or without an ideal picture (SD = 3.16). They are much larger 
for the indicators related to the use of the learning journal—respectively for the total 
number of pictures inserted (SD = 7.78) and the number of reflection prompts answered 
(SD = 31.58). This is, in part, due to the fact that the professional association has given 
clear instructions regarding how many recipes of each type a typical recipe book should 
contain at the end of the training. On the contrary, no specific indication had been given 
regarding how the learning journal should be used. Another possible explanation for this 
difference could be that the recipe book had to be presented to the experts in the final 
exams, while the learning journals could remain private and used as a self-help during 
the practical exam.

Which learning strategies are evoked the most?

The vast majority of the learning strategies mentioned in answer to a prompt were 
metacognitive (2689; 83.2%), followed by cognitive ones (409; 12.6%); entries coded 
as resource management were comparatively very rare (136; 4.2%). This is an interest-
ing finding as our prompts were not designed to elicit mostly metacognitive learning 
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strategies. Only one of the four prompts was metacognitive. However, results show that 
83% of all used learning strategies were metacognitive (see Table 2).

In total, evaluation is, by far, the most frequently mentioned learning strategy, fol-
lowed by monitoring and planning (three metacognitive learning strategies). Repetition 
is the most observed cognitive strategy, actually not so much less frequent as planning 
and twice as frequent as debugging.

When is the platform used during training?

As already mentioned, our second research question deals with the pacing of the learn-
ers’ use of LearnDoc. Since we extracted the content of the log files every semester,1 we 
are in a position to track the progression of each learner’s recipe book and its attached 
learning journals in certain intervals. As the purpose of this study is to contrast early 
starters with those who started documenting their learning later, we have decided 
to compare the use of LearnDoc during the first half of the training to that of the sec-
ond half by contrasting the numbers of recipes, pictures, ideal pictures and answers to 
prompts after three semesters (column 2 of Table 3) to those observed at the end of the 
training (i.e. after 6 semesters, column 4 of Table 3).

Table 2 Percentages of  each learning strategy detected in  the  entries of  a  learner’s 
learning journals (mean percentages) and  correlations between  individual learning 
strategies and final performance

Italic values indicate significance of p value (p < 0.05)

Type Strategy % of each 
strategy

% 
of the given 
type

Correlation with learner’s 
overall grade at the final 
exam

Metacognitive
Learning Strategies

Planning 13.94 83.2 .185

Monitoring 23.68 .202

Debugging 4.03 .219

Evaluating 41.55 .107

Total metacognition .210

Cognitive
Learning Strategies

Repetition 9.1 12.6 .072

Elaboration 0.1 .159

Organization 3.4 .166

Total cognition .167

Resource management
Learning Strategies

Help seeking 1.2 4.2 .002

Time management 2.3 .147

Organization of 
work environ‑
ment

0.3 .176

Self‑
management

0.4 −.083

Total resource management .115

Total strategies .218

1 The number of recipes presented, the number of pictures and Ideal pictures inserted as well as the number of reci-
pes showing answers to at least one reflection prompt are computed automatically by the platform. An extraction of 
these numbers was made each semester. The nature of the learning strategies evoked in the learners’ answers to our 
prompts was only established when the learners had completed their training. As a consequence, no comparison of 
the nature of the strategies evoked at different points in time during training can be made.
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Clearly, all the ratios computed between the corresponding numbers displayed in 
column 2 and column 4 of Table 3 stay below .5, attesting that, on average, learners 
mostly tended to complete LearnDoc in the second part of their training. A repeated 
measure analysis of variance contrasting the production of the first half with that of 
the second half of the training (end of training—first half of the training) shows very 
large and significant increases in all the indicators of use (respectively F(1.183)= 134.275 
for number of recipes, F(1.183)= 261.344 for number of pictures, F(1.183)= 251.15 for 
number of recipes with ideal-pictures and F(1.183)= 307.993 for numbers of recipes 
with at least one prompt answered in the learning journal). This leads to the conclu-
sion that the summative function of LearnDoc—i.e. displaying how good you are and 
what you master—appears more crucial than its formative function—using one’s rec-
ipe book and learning journals to record what you still need to improve. At the same 
time, it confirms our hypothesis that towards this activity, learners actually present 
a high tendency to procrastinate. Nevertheless, important differences exist between 
learners in the proportions of recipes, pictures, recipes with ideal-pictures, and learn-
ing journal entries they had already produced in the first half of their training. While 
some learners did not generate any recipes during the first half of their training, oth-
ers had already completed all their recipes during that time. Similarly, some learners 
had no pictures in their database at midterm while others had already entered ¾ of 
them halfway in their training. In the next section, we will explore whether these dif-
ferences in the pacing of their usage of LearnDoc relate with overall grade differences 
at the final exams.

Another important observation can be made when looking at Table  3 vertically. 
Clearly, learners made during the second half of their training a proportionally more 
intensive use of pictures and ideal pictures than what they had been doing in the first 
half of their training. While the number of pictures learners inserted reached 80% 
(i.e. 91.77/113.83) of that of the recipes described in the book at the end of the train-
ing, this ratio remained low (approx. 35%) in the first half of the training. The same 
is true with respect to the ideal picture accompanying the presentation of a recipe. 
While ideal pictures ornate approximately 80% of the recipes at the end of the train-
ing, only 17% of the recipes included such a picture mid-way through the training. 
This is probably due to the fact that the products, which they produced early in their 
training were not considered “worth a picture”, while those towards the end of the 

Table 3 Mean numbers of  recipes developed, pictures included, ideal picture inserted, 
and  recipes with  an  answer to  at  least one of  the  prompts presented in  the  learning 
journal at the end of the training and half-way through it

The ratio indicates which proportion of the given feature was already completed halfway through training

Half way 
into the training

End of training Mean ratio

M SD M SD

Number of recipes 37.40 2.36 113.83 3.66 .34

Number of pictures 13.17 1.69 91.77 7.78 .18

Number of recipes with ideal pictures 6.39 .88 57.11 3.16 .14

Number of recipes with answers to prompts 23.24 25.35 77.97 31.58 .20
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training were of higher quality. Interestingly, the number of recipes with answers to a 
prompt displays quite a different picture: the recipes completed in the first half of the 
training did show answer(s) to prompt(s) in the attached learning journals almost as 
often as those inserted in the second half of the training (62 vs 68.5%).

Usage of LearnDoc and of learning strategies in relation with final grades

The third research question addressed in this paper focuses on the relationship between 
the ways learners used LearnDoc throughout their training and their final exam grades. 
This section extends the data reported so far by correlating the various patterns of use 
of LearnDoc to the performances demonstrated by the learners at their final qualifica-
tion exam. Again, these observations should not be taken as an indication of which use 
of LearnDoc led to better results—since no pre-test of abilities were collected before the 
start of the training. The aim of these analyses is to identify differences in the use of 
LearnDoc and of learning strategies between ‘stronger learners’ (learners with higher 
overall grades) and ‘weaker learners’ (learners with lower overall grades). This will be 
done in two steps. First, using a correlational approach, we will relate learners’ overall 
grades with specific indicators of the intensity of their use of LearnDoc, both at mid-
point and at the end of the training, as well as with the types of learning strategies mostly 
seen in their learning journals. Second, a hierarchical regression will be conducted in 
order to see how much each of the three aspects examined here—the intensity of use 
of LearnDoc, the pacing of its use throughout training as well as the learning strategies 
evoked—contributes to the prediction of learners’ overall grades at their final exam.

Globally, positive correlations can be observed between all indicators of the inten-
sity of use of LearnDoc and final grades obtained at the end of the training (right 
half of Table 4). This indicates that stronger learners tended to invest more effort in 
completing their recipe book and their learning journals. Again, the critical elements 
are not so much the number of recipes inserted in the recipe book or the number of 
answers to prompts in the learning journal but the number of pictures and ideal pic-
tures added to these recipes.

Stronger learners paid indeed special attention to inserting pictures and adding 
ideal pictures to their recipes. More than merely the intensity of use of LearnDoc, it is 
what we could call the “richness of its use” that seems to be the relevant characteristic 
of a strong learner’s use of LearnDoc.

Table 4 Pearson correlations between  various indicators of  the  intensity of  use 
of  LearnDoc, both  half-way through  training and  at  its end, and  learners’ overall grade 
at the final exams

Italic values indicate significance of p value (p < 0.05)

** p < .01

Half‑way into the training End of training

Recipes Pictures Ideal 
pictures

Learning J. 
entries

Recipes Pictures Ideal 
pictures

Learning J. 
entries

Overall 
grade

.266** .077 .044 .132 .164 .192 .186 .137
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The fourth and last research question addressed in this paper concerns the possible 
relation between the pacing of completion of one’s recipe book and learning journal and 
the grades obtained at the final exams. In other words, do early starters also have bet-
ter results than those procrastinating in starting to complete their recipe book and their 
learning journals. An examination of the correlations between the indicators of use of 
the platform half-way through the training and the grades obtained at the final exams 
also allows for an interesting observation. While learners’ final grades were not signifi-
cantly correlated with the number of recipes at the end of the training, the correspond-
ing correlation mid-way into the training was significant (r = .266**). This indicates that 
stronger learners tended to write down recipes in their recipe book earlier than weaker 
learners. But as the correlations with the other indicators of use are not significant yet 
(see columns 3, 4 and 5 of Table 4), this also suggests that stronger learners although 
they started earlier than weaker students to deal with their recipe book, they only com-
pleted their learning journals at a later stage, i.e. mainly in the second half of their train-
ing. It seems that stronger learners do complete their entries in successive steps, writing 
down the recipes first and illustrating them with pictures and ideal pictures only later 
on, while weaker learners tend to complete their recipes in one shot, towards the end of 
the training only.

Pearson correlations indicate that learning strategies are all but one (self-management) 
positively related to the overall grades received by the learners at their final exams. 
While some of the correlations are very weak (see Table 2), significant correlations exist 
for the sum of all strategies (“Total strategies”) as well as for the sum of the metacogni-
tive learning strategies (“Total metacognition”). Interestingly, not all of the strategies of 
that type are significantly correlated with the learners’ grades; only, planning, monitoring 
and debugging do present significant correlations with the learners’ overall grades, while 
evaluation does not. Organization of work environment also significantly correlates with 
better grades at the final exams but this observation has to be taken carefully since the 
mention of such a learning strategy was seen in less than 1% of answers the learners gave 
to the prompts they were presented with.

So far, we could show that the intensity of use of LearnDoc, the precocity of its use 
during training as well as the metacognitive learning strategies evoked in a learner’s 
learning journals are all related to better grades at the final exams. We will now inves-
tigate how these different dimensions actually contribute to a better prediction of a 
learner’s overall grade. This will be done by conducting a Hierarchical Linear Modeling 
analysis (Osborne 2000; Woltman et  al. 2012) on the data, with overall grades as the 
dependent variable and the others as independent. As an indicator for the precocity of 
use of LearnDoc or, put in another way for the learner’s capacity to avoid procrastination 
in completing his or her recipe book, we selected the ratio between the number of reci-
pes already inserted halfway into the training to that of the total number of recipes con-
tained in a learner’s recipe book when he or she finished the training. As the indicator 
of a recipe’s completeness or richness of a learner’s recipe book, we chose the number 
of recipes displaying an ideal picture on its upper left corner at the end of the training. 
Finally, as the indicator of the quality of a learner’s reflexion on his or her recipes, we 
selected the number of prompts they had answered evoking any metacognitive learning 
strategy. Results of this analysis will be presented in Table 5.
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The first model shows that precocity of use of LearnDoc alone accounts for 5% (p < .01) 
of the variability of the learners’ overall grades at the final exams. The combination of 
the precocity of use of LearnDoc with the richness of use explains 8.8% (p < .01) of the 
variation of the final scores (Model 2). Finally, the addition of the variable “reflection 
on mastery” to the other two variables again improves the model (Model 3). Together, 
these three independent variables explain 11.2% (p < .01) of the variability of the learn-
ers’ overall grades at the final exams. All three groups of variables—the precocity of use, 
the richness of use and the level of reflection learners made on their mastery of the reci-
pes presented—actually contribute, although mildly, to the prediction of a learner’s final 
grade. The inclusion of an additional variable does not generally lead to a reduction of 
the impact of the other variables on the learners’ results at their final exams.

Discussion and conclusion
Keeping a learning journal is a popular practice wherever professional competences 
must be acquired, from nursing education and teacher training to vocational education 
(Kicken et al. 2009; Könings and Gijselaers 2015). Learning journals have been shown 
to lead to better learning (Brown 2009; McCrindle and Christensen 1995), by engag-
ing learners in a continuous reflection about their learning (Driessen et al. 2005; Mans-
velder-Longayroux et  al. 2007), and triggering the adoption of metacognitive learning 
strategies (Azevedo et  al. 2010). As learners’ reflections are stimulated by the use of 
prompts (Berthold et al. 2007; Mauroux et al. 2015), more and more researchers inte-
grate prompts in learning journals to promote reflection and trigger the use of learning 
strategies (Roelle et  al. 2017), both cognitive and metacognitive (Berthold et  al. 2007; 
Roelle et al. 2017).

In a previous study, we have already shown how prompts can stimulate the evoca-
tion of metacognitive learning strategies and how the regular mention of such learn-
ing strategies can be related to better learning outcomes and performances at the final 
exams (Mauroux et al. 2015). The present study extends that pilot study both in terms 
of the number of learners concerned as well as with respect to its duration. This con-
firms that asking learners to reflect on their level of mastery of a given process (“I 

Table 5 Contributions to the learners’ overall grades at the final exams by various groups 
of variables extracted from LearnDoc

Italic values indicate significance of p value (p < 0.05) **p < .05; ***p < .01
a Ratio between the number of recipes completed halfway in the training and the final number of recipes in the recipe 
book at the end of training
b Final number of recipes with ideal pictures in the recipe book
c Total number of metacognitive learning strategies in learners’ learning journals at the end of their training

Model 1 Model 2 Model 3

Intercept 4.713 4.585 4.586

Precocity of use of  LearnDoca .223** .228** .222**

Richness of  useb .195** .149

Reflection on one’s  masteryc .163

Adjusted R2 .042 .073 .091

N 132 132 132

F‑statistic 6.812*** 6.195*** 5.394***
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already master ….”), their current difficulties (“I still have to learn…”), and to think 
how they could overcome them (“In order to improve, I will…”) through prompts 
stimulates the evocation of learning strategies, a practice found to be related to bet-
ter grades in a previous study (Mauroux et  al. 2015). However, our results indicate 
that not all learning strategies are equally effective; evoking metacognitive learning 
strategies such as “planning”, “monitoring”, or “debugging” did indeed relate to better 
grades in the final examination while focusing on other learning strategies did not. 
Additionally, our data show that the choice of metacognitive learning strategies aligns 
with the pacing of learning journal generation. Reflections conducted at the begin-
ning of the training contained significantly more planning, monitoring and debugging 
while procrastinating reflections made towards the end of the training tended to be 
limited to mere global evaluations of one’s mastery of the whole recipe. The main 
contribution of this study is the importance it gives to appropriate pacing in complet-
ing one’s learning journal. Although a general tendency to procrastinate in complet-
ing one’s recipe book and learning journals was clearly visible in our data, we could 
also observe that more successful learners, as assessed by their overall grades in the 
final exam, tended to use the platform earlier in their training than their less success-
ful peers. In addition, our data clearly show that starting earlier also allowed learners 
to complete their training with more thoroughly documented recipes; in particular, 
we found in the learning journals of learners, who started to complete their recipe 
books earlier, more pictures documenting intermediate work-steps as well as more 
pictures showing the final product (ideal picture) than in documents of later starting 
learners. Contrasting their journal entries half-way in the training with that observed 
at the end of the training, findings suggest that “early starters” tended to complete 
their journals in successive steps, while “late starters” proceeded more in a “one-shot” 
mode. This confirms the superiority of building what Goda et al. (2015) called “learn-
ing habits” over adopting learning behaviors mainly affected by a procrastination 
tendency.

Taken altogether, our findings suggest that generating a learning journal is not effec-
tive per se. It depends on the way the actors involved perceive the purpose of such a 
tool, the learners of course but certainly also their supervisors, and their professional 
organizations, as the supervisors are supposed by their professional organizations 
to control the learners’ recipe books and learning journals at least once a semester. 
Where learners were allowed, possibly even encouraged, to generate their recipe book 
and their learning journals towards the end of their training only, it is likely that these 
documents are conceived rather as reports of competences acquired (Zubizarreta 
2009). Wherever learners are encouraged to start generating their learning journals 
early and to keep enriching them throughout their training program the potential of 
learning journals as scaffolds for the development of a reflective practice is better rec-
ognized (Boud 2001). Globally, our observations suggest that the tendency to view a 
learning journal as a final report is common, both among learners as well as among 
their supervisors. Changing participants’ conceptions of learning journals could be 
as useful as changing their practices. Deciding to start using a learning journal early 
in one’s training requires accepting that it could include mistakes, errors, and proofs 
of temporary incompetence—a potentially difficult commitment for learners who 
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want to present their learning journal as evidence attesting their competences and 
skills. Changing learners’ use of learning journals (staggered throughout the program) 
requires changing their conceptions of learning journals and of what they can be use-
ful for.

Limitations and perspectives

Although generating a recipe book is common practice in the training of bakers or 
chefs, the requirement to keep a reflective learning journal is quite recent. At the time 
the LearnDoc platform was introduced, the vast majority of vocational supervisors had 
never asked their apprentices to keep a learning journal, despite a newly adopted reg-
ulation imposing learning journals as part of all new baker apprentices’ requirements. 
When LearnDoc was first introduced to apprentices and supervisors, a majority of them 
quickly adopted the recipe book functions of the platform but only few supervisors also 
encouraged their apprentices to keep reflective learning journals. The limited use of the 
learning journals we observed, compared to that of the recipe book, might well be in 
part due to the unfamiliarity of most professionals with learning journals rather than to 
a general resistance towards verbalizing one’s reflections and evaluating one’s mastery.

The low numbers of pictures included on the platform until mid-training (see Table 3) 
also indicate that most learners—and their supervisors—were initially unaccustomed to 
the operation of documenting one’s learning process. Repeating this study in the future, 
once the habits of keeping a learning journal and documenting one’s learning have been 
more firmly established in the profession, might further explain the nature of the learn-
ers’ difficulty to engage right away in the elaboration of such a learning support, even as 
technology has made it easy to use.

Another limitation of the present study is the absence of pretest data, which would 
allow assessing the level of the participants before or very early in their training. This 
would have made the search for explanation patterns between behaviors and learning 
gains possible. In the absence of such entry values, we could only establish the presence 
of significant correlations between specific behaviors (early start of use, larger numbers 
of ideal pictures associated with recipes, or more frequent use of metacognitive strat-
egies) and final performances (final exam results). We do not know whether adopting 
these behaviors led to better learning or whether better learners used them more than 
weaker learners.

Another weakness of the present study is the absence of a time stamp for each answer 
given to our prompts. Only the presence or the absence of an answer was recorded, 
but not the nature of these answers. This, unfortunately, does not allow knowing if the 
learning strategies evoked early during one’s training are the same as those mentioned 
towards its end. One can reasonably hypothesize that strategies such as planning or 
debugging would be more frequent in the first part of one’s training and mere evalua-
tions more often in the last months of training when most recipes should be mastered. 
This hypothesis, however, remains to be explored in future research.

Finally, the present study did not investigate how learners could be further encour-
aged to generate learning journals more frequently, to answer prompts more systemati-
cally, and become more reflexive. Good results in such direction have been obtained by 
researches making the answering of prompts mandatory or by sequencing the prompts 
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in a specific order (Nückles et al. 2009; Roelle et al. 2017). Given the difficulties appren-
tices do experiment with writing, allowing learners to answer prompts orally also could 
possibly lead to more systematic reflections; finally modifying learners’ conceptions of 
learning journals, or trying to convince supervisors to be more explicit in stimulating 
learners’ systematic reflections on their level of mastery also represent some possible 
solutions to explore in future work.

Currently, the LearnDoc platform is only used in the workplace context. To stimulate 
reflective activities further, LearnDoc could also be made accessible to vocational school 
teachers. Schools might be more used to reflection-on-action than workplaces (Eraut 
1995). We have proposed elsewhere a pedagogical model called ‘Erfahrraum’ featuring 
an iterative loop between workplace and school contexts to foster systematic reflec-
tion (Dillenbourg 2009; Dillenbourg and Jermann 2010; Schwendimann et al. 2015). The 
model highlights that (unprocessed) experiences alone do not lead to knowledge (Her-
zog and von Felten 2001). Knowledge cannot be directly experienced but needs to be 
constructed through reflection processes. It is now well established that digital artefacts 
and hypermedia can support reflective processes (Azevedo 2005), thus facilitating the 
integration of context-bound social practices and theoretical knowledge (Brown 2001). 
As work environments continue to develop and change rapidly, it is imperative that 
learners develop reflective skills necessary to become autonomous lifelong learners.
Authors’ contributions
All co‑authors contributed to the design and implementation of the research, to the analysis of the results and to the 
writing of the manuscript. In particular, BAS collected the data and coordinated the writing process. GK conducted the 
analysis. LM contributed to the literature review. JLG supervised the students and contributed to all sections of the paper. 
All authors read and approved the final manuscript.

Author details
1 École Polytechnique Fédérale de Lausanne (EPFL), RLC D1 740, Station 20, 1015 Lausanne, Switzerland. 2 Haute Ecole 
Pédagogique Vaud, Avenue de Cour 33, 1014 Lausane, Switzerland. 3 Department of Education, University of Fribourg, 
Rue P.‑A. de Faucigny 2, 1700 Fribourg, Switzerland. 

Acknowledgements
The authors thank the students who contributed to the coding and analysis of the dataset. The authors would also like 
to show their gratitude to the Swiss professional association for bakery and confectionery (SBC) for their continued col‑
laboration and support.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
The anonymized dataset will be made available in a public repository (FigShare).

Funding
This study was funded by the Swiss State Secretariat for Education, Research and Innovation (SBFI) under the Leading 
House DUAL‑T grant.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Received: 20 February 2018   Accepted: 18 July 2018

References
Azevedo R (2005) Using hypermedia as a metacognitive tool for enhancing student learning? The role of self‑regulated 

learning. Educ Psychol 40(4):199–209. https ://doi.org/10.1207/s1532 6985e p4004 _2
Azevedo R, Johnson A, Chauncey A, Burkett C (2010) Self‑regulated learning with metatutor: advancing the science of 

learning with metacognitive tools. In: Khine MS, Saleh IM (eds) New science of learning. Springer, Berlin, pp 225–247
Baker WJ (2007) The use of journaling in the development of student engagement and confidence with the teaching of 

music in an Australian early childhood and primary teacher education degree: a new perspective of an old problem. 
Aust J Music Educ (1):40

https://doi.org/10.1207/s15326985ep4004_2


Page 18 of 20Schwendimann et al. Empirical Res Voc Ed Train  (2018) 10:9 

Bereiter C, Scardamalia M (2013) The psychology of written composition. Routledge, Abingdon
Berthold K, Nückles M, Renkl A (2007) Do learning protocols support learning strategies and outcomes? The role of 

cognitive and metacognitive prompts. Learn Instr 17(5):564–577
Berthold K, Eysink TH, Renkl A (2009) Assisting self‑explanation prompts are more effective than open prompts when 

learning with multiple representations. Instr Sci 37(4):345–363
Betrabet Gulwadi G (2009) Using reflective journals in a sustainable design studio. Int J Sustain High Educ 10(1):43–53
Billett S (2004) Workplace participatory practices: conceptualising workplaces as learning environments. J Workplace 

Learn 16(6):312–324
Boekaerts M (1999) Self‑regulated learning: where we are today. Int J Educ Res 31(6):445–457
Boenink AD, Oderwald AK, De Jonge P, Van Tilburg W, Smal JA (2004) Assessing student reflection in medical practice. The 

development of an observer‑rated instrument: reliability, validity and initial experiences. Med Educ 38(4):368–377
Boud D (2001) Using journal writing to enhance reflective practice. New Dir Adult Continuing Educ 2001(90):9–18
Brown JS (2001) Learning in the digital age. In: The internet and the university. Educause, pp 71–72. http://libra ry.educa 

use.edu/resou rces/2001/1/learn ing‑in‑the‑digit al‑age
Brown JO (2009) Experiential learning e‑portfolios: Promoting connections between academic and workplace learning 

utilizing information and communication technologies. Online Submission
Caruso V, Cattaneo A, Gurtner JL (2016) Learning documentations in VET systems: an analysis of current swiss practices. 

Vocations Learn 9:227–256. https ://doi.org/10.1007/s1218 6‑016‑9149‑4
Challis D, Challis D (2005) Towards the mature ePortfolio: some implications for higher education. Can J Learn Technol/La 

Revue Canadienne de L’apprentissage et de la Technologie 31(3)
Chang M, Lin M (2014) The effect of reflective learning e‑journals on reading comprehension and communication in 

language learning. Comput Educ 71:124–132. https ://doi.org/10.1016/j.compe du.2013.09.023
Chang C, Liang C, Shu K, Tseng K, Lin C (2015) Does using e‑portfolios for reflective writing enhance high school stu‑

dents’ self‑regulated learning? Technol Pedagogy Educ. https ://doi.org/10.1080/14759 39x.2015.10429 07
Connor‑Greene PA (2000) Making connections: evaluating the effectiveness of journal writing in enhancing student 

learning. Teach Psychol 27(1):44–46
Creme P (2005) Should student learning journals be assessed? Assess Eval High Educ 30(3):287–296
Dall’Alba G (2009) Learning to be professionals. Innovation and change in professional education, vol 4. Springer, 

Dordrecht
Darling LF (2001) Portfolio as practice: the narratives of emerging teachers. Teach Teach Educ 17(1):107–121. https ://doi.

org/10.1016/s0742 ‑051x(00)00041 ‑x
Dehler Zufferey J, Mauroux L, Jimenez F, Gurtner JL (2011) Learning journals in VET: Testing of a paper‑based vs a mobile 

and online tool. Paper presented at the vocational education and training challenges: developing skills and compe‑
tences for the future. 2nd congress on research in vocational education and training in Switzerland, Zollikofen

Dewey J (1938) Experience and education. Collier books/Macmillan, New York
Dillenbourg P (2009) Exploring neglected planes: Social signals and class orchestration. In: Proceedings of the 9th inter‑

national conference on computer supported collaborative learning, vol 2, pp 6–7
Dillenbourg P, Jermann P (2010) Technology for classroom orchestration. In: Khine M, Saleh I (eds) New science of learn‑

ing. Springer, New York, pp 525–552. https ://doi.org/10.1007/978‑1‑4419‑5716‑0_26
Driessen EW, Van Tartwijk J, Overeem K, Vermunt JD, Van Der Vleuten CP (2005) Conditions for successful reflective use of 

portfolios in undergraduate medical education. Med Educ 39(12):1230–1235
Driessen E, Tartwijk JV, Dornan T (2008) The self critical doctor: helping students become more reflective. BMJ (CR)‑print 

336(7648):827
Dyment JE, O’Connell TS (2010) The quality of reflection in student journals: a review of limiting and enabling factors. 

Innov High Educ 35(4):233–244
Dyment JE, O’Connell TS (2011) Assessing the quality of reflection in student journals: a review of the research. Teach 

High Educ 16(1):81–97
Dyment JE, O’Connell TS (2014) When the ink runs dry: implications for theory and practice when educators stop keep‑

ing reflective journals. Innov High Educ 39(5):417–429. https ://doi.org/10.1007/s1075 5‑014‑9291‑6
Engeström Y, Engeström R, Kärkkäinen M (1995) Polycontextuality and boundary crossing in expert cognition: learning 

and problem solving in complex work activities. Learn Instr 5(4):319–336
Entwistle N (2000) Promoting deep learning through teaching and assessment: conceptual frameworks and educational 

contexts. In: TLRP conference, Leicester
Epp S (2008) The value of reflective journaling in undergraduate nursing education: a literature review. Int J Nurs Stud 

45(9):1379–1388
Eraut M (1995) Schön shock: a case for refraining reflection‑in‑action? Teach Teach Theory Pract 1(1):9–22
Eraut M (2007) Learning from other people in the workplace. Oxford Rev Educ 33(4):403–422
Ertl H, Sloane PFE (2004) A comparison of VET structures in Germany and England: contexts of complex teaching‑

learning arrangements. In: Sloane PFE, Mulder R (eds). Oxford studies in comparative education: new approaches to 
vocational education in Europe: the construction of complex learning‑teaching arrangements, pp 27–43

Galbraith D (2009) Cognitive models of writing. German Foreign Language 2–3:7–22
Ghaye T (2010) Teaching and learning through reflective practice: A practical guide for positive action. Routledge, 

Abingdon
Gleaves A, Walker C, Grey J (2007) Using digital and paper diaries for learning and assessment purposes in higher educa‑

tion: a comparative study of feasibility and reliability. Assess Eval High Educ 32(6):631–643
Gleaves A, Walker C, Grey J (2008) Using digital and paper diaries for assessment and learning purposes in higher educa‑

tion: a case of critical reflection or constrained compliance? Assess Eval High Educ 33(3):219–231
Goda Y, Yamada M, Kato H, Matsuda T, Saito Y, Miyagawa H (2015) Procrastination and other learning behavioral types in 

e‑learning and their relationship with learning outcomes. Learn Individ Differ 37:72–80
Hadwin AF, Järvelä S, Miller M (2011) Self‑regulated, co‑regulated, and socially shared regulation of learning. Handb Self 

Regul Learn Perform 30:65–84

http://library.educause.edu/resources/2001/1/learning-in-the-digital-age
http://library.educause.edu/resources/2001/1/learning-in-the-digital-age
https://doi.org/10.1007/s12186-016-9149-4
https://doi.org/10.1016/j.compedu.2013.09.023
https://doi.org/10.1080/1475939x.2015.1042907
https://doi.org/10.1016/s0742-051x(00)00041-x
https://doi.org/10.1016/s0742-051x(00)00041-x
https://doi.org/10.1007/978-1-4419-5716-0_26
https://doi.org/10.1007/s10755-014-9291-6


Page 19 of 20Schwendimann et al. Empirical Res Voc Ed Train  (2018) 10:9 

Hargreaves J (2004) So how do you feel about that? Assessing reflective practice. Nurs Educ Today 24(3):196–201. https ://
doi.org/10.1016/j.nedt.2003.11.008

Herzog W, von Felten R (2001) Erfahrung und Reflexion. Zur Professionalisierung der Praktikumsausbildung von Lehrerin‑
nen und Lehrern. Beiträge Zur Lehrerbildung 19(1):17–28

Hoff C, Wehling U, Rothkugel S (2009) From paper‑and‑pen annotations to artefact‑based mobile learning. J Comput 
Assist Learn 25(3):219–237. https ://doi.org/10.1111/j.1365‑2729.2008.00297 .x

Hubbs DL, Brand CF (2005) The paper mirror: understanding reflective journaling. J Exp Educ 28(1):60–71
Hübner S, Nückles M, Renkl A (2010) Writing learning journals: instructional support to overcome learning‑strategy 

deficits. Learn Instr 20(1):18–29
Illeris K (2011) Workplaces and learning. In: Malloch M, Cairns L, Evans K, O’Connor BN (eds) The SAGE handbook of work‑

place learning. SAGE Publications Ltd., London, pp 32–45
Jong S, Jan A, Wierstra RF, Hermanussen J (2006) An exploration of the relationship between academic and experiential 

learning approaches in vocational education. Br J Educ Psychol 76(1):155–169
Kicken W, Brand‑Gruwel S, Merriënboer JJGV, Slot W (2009) The effects of portfolio‑based advice on the development 

of self‑directed learning skills in secondary vocational education. Educ Tech Res Dev 57(4):439–460. https ://doi.
org/10.1007/s1142 3‑009‑9111‑3

Kolb DA (2014) Experiential learning: experience as the source of learning and development. FT Press, Upper Saddle River
Könings KD, Gijselaers WH (2015) Bringing learning to the workplace: a smartphone app for reflection and increased 

authenticity of learning. In: Dailey A, Dennis K, Dennis K (eds) Transformative perspectives and processes in higher 
education. Springer International Publishing, New Yrok, pp 117–135

Lamont M (2007) What are the features of e‑portfolio implementation that can enhance learning and promote self‑
regulation? European Institute for E‑Learning (EIfEL), pp 32–42

Lew DNM, Schmidt HG (2011) Writing to learn: can reflection journals be used to promote self‑reflection and learning? 
High Educ Res Dev 30(4):519–532. https ://doi.org/10.1080/07294 360.2010.51262 7

Mansvelder‑Longayroux DD, Beijaard D, Verloop N (2007) The portfolio as a tool for stimulating reflection by student 
teachers. Teach Teach Educ 23(1):47–62. https ://doi.org/10.1016/j.tate.2006.04.033

Mauroux L, Könings KD, Zufferey JD, Gurtner J‑L (2014) Mobile and online learning journal: effects on apprentices’ reflec‑
tion in vocational education and training. Vocat Learn 7(2):215–239. https ://doi.org/10.1007/s1218 6‑014‑9113‑0

Mauroux L, Dehler Zufferey J, Rodondi E, Cattaneo A, Motta E, Gurtner J‑L (2015) Writing reflective learning journals: 
promoting the use of learning strategies and supporting the development of professional skills. In: Bétrancourt M, 
Ortoleva G, Tynjälä P, Billett S (eds) Writing for professional development, studies in writing. Brill, Leiden, pp 107–128

McCrindle AR, Christensen CA (1995) The impact of learning journals on metacognitive and cognitive processes and 
learning performance. Learn Instr 5(2):167–185

McKeachie WJ (1987) Teaching and learning in the college classroom. A review of the research literature (1986) and 
November 1987 supplement. Office of Educational Research and Improvement (ED), Washington, DC. http://files 
.eric.ed.gov/fullt ext/ED314 999.pdf. Accessed 10 July 2018

Minott MA (2008) Vallis typology of reflection and the analysis of pre‑service teachers reflective journals. Aust J Teach 
Educ 33(5):4

Moon JA (2013) Reflection in learning and professional development: theory and practice. Routledge, Abingdon
Motta E, Boldrini E, Cattaneo A (2013) Technologies to “bridge the gap” among learning contexts in vocational training. 

Handbook of research on didactic strategies and technologies for education: incorporating advancements, vol 2. IGI 
Global, Hershey, pp 247–265

Nückles M, Hübner S, Renkl A (2009) Enhancing self‑regulated learning by writing learning protocols. Learn Instr 
19(3):259–271. https ://doi.org/10.1016/j.learn instr uc.2008.05.002

O’Connell TS, Dyment JE (2004) Journals of post secondary outdoor recreation students: the results of a content analysis. 
J Adventure Educ Outdoor Learn 4(2):159–171

O’Connell TS, Dyment JE (2011) The case of reflective journals: is the jury still out? Reflect Pract 12(1):47–59
O’Connell TS, Dyment JE (2013) Theory into practice: Unlocking the power and the potential of reflective journals. Infor‑

mation Age Publishing, Charlotte
Osborne JW (2000) Advantages of hierarchical linear modeling. Pract Assess Res Eval 7(1):1–4
Professional Ordinance of Bakery and Pastry Cook Training (2018) Professional ordinance of bakery and pastry cook train‑

ing. http://www.sbfi.admin .ch/bvz/grund bildu ng/index .html?detai l=1&typ=EFZ&lang=fr&item=1139. Accessed 
10 July 2018

Richardson G, Maltby H (1995) Reflection‑on‑practice: enhancing student learning. J Adv Nurs 22(2):235–242
Roelle J, Nowitzki C, Berthold K (2017) Do cognitive and metacognitive processes set the stage for each other? Learn Instr 

50:54–64
Ryan M (2013) The pedagogical balancing act: teaching reflection in higher education. Teach High Educ 18(2):144–155
Schneider P (1993) The writer as an artist: A new approach to writing alone and with others. Lowell House, Cambridge
Schön DA (1987) Educating the reflective practitioner. Jossey‑Bass San Francisco, San Francisco
Schraw G, Dennison RS (1994) Assessing metacognitive awareness. Contemp Educ Psychol 19(4):460–475
Schwendimann BA, Cattaneo AAP, Dehler Zufferey J, Gurtner JL, Bétrancourt M, Dillenbourg P (2015) The ‘Erfahrraum’: 

a pedagogical model for designing educational technologies in dual vocational systems. J Vocat Educ Train 
67(3):367–396. https ://doi.org/10.1080/13636 820.2015.10610 41

Smith ML (2006) Multiple methodology in education research. In: Green JL, Camilli G, Elmore PB (eds) Handbook of com‑
plementary methods in education research. Lawrence Erlbaum Associates Mahwah, Mahwah, pp 457–475

Steel P (2007) The nature of procrastination: a meta‑analytic and theoretical review of quintessential self‑regulatory 
failure. Psychol Bull 133(1):65

Tanner R, Longayroux D, Beijaard D, Verloop N (2000) Piloting portfolios: using portfolios in pre‑service teacher education. 
ELT J 54(1):20–30

Taylor A, Freeman S (2011) Made in the trade: youth attitudes toward apprenticeship certification. J Vocat Educ Train 
63(3):345–362

https://doi.org/10.1016/j.nedt.2003.11.008
https://doi.org/10.1016/j.nedt.2003.11.008
https://doi.org/10.1111/j.1365-2729.2008.00297.x
https://doi.org/10.1007/s11423-009-9111-3
https://doi.org/10.1007/s11423-009-9111-3
https://doi.org/10.1080/07294360.2010.512627
https://doi.org/10.1016/j.tate.2006.04.033
https://doi.org/10.1007/s12186-014-9113-0
http://files.eric.ed.gov/fulltext/ED314999.pdf
http://files.eric.ed.gov/fulltext/ED314999.pdf
https://doi.org/10.1016/j.learninstruc.2008.05.002
http://www.sbfi.admin.ch/bvz/grundbildung/index.html?detail=1&typ=EFZ&lang=fr&item=1139
https://doi.org/10.1080/13636820.2015.1061041


Page 20 of 20Schwendimann et al. Empirical Res Voc Ed Train  (2018) 10:9 

Tice DM, Baumeister RF (1997) Longitudinal study of procrastination, performance, stress, and health: the costs and 
benefits of dawdling. Psychol Sci 8(6):454–458

Tsangaridou N (2005) Classroom teachers reflections on teaching physical education. J Teach Phys Educ 24(1):24–50
Tynjälä P (2008) Perspectives into learning at the workplace. Educ Res Rev 3(2):130–154. https ://doi.org/10.1016/j.edure 

v.2007.12.001
Van den Boom G, Paas F, van Merriënboer JJ (2007) Effects of elicited reflections combined with tutor or peer feedback 

on self‑regulated learning and learning outcomes. Learn Instr 17(5):532–548
Wade RC, Yarbrough DB (1996) Portfolios: a tool for reflective thinking in teacher education? Teach Teach Educ 

12(1):63–79
Walker D, Boud D, Keogh R, Walker D (1985) Writing and reflection. In: Boud D, Keogh R, Walker D (eds) Reflection: turning 

experience into learning. Kogan, London, pp 52–68
Wäschle K, Allgaier A, Lachner A, Fink S, Nückles M (2014) Procrastination and self‑efficacy: tracing vicious and virtuous 

circles in self‑regulated learning. Learn instr 29:103–114
Weinstein CE, Mayer RE (1986) The teaching of learning strategies. Handb Res Teach 3:315–327
Wessel J, Larin H (2006) Change in reflections of physiotherapy students over time in clinical placements. Learn Health 

Soc Care 5(3):119–132. https ://doi.org/10.1111/j.1473‑6861.2006.00124 .x
Woltman H, Feldstain A, MacKay JC, Rocchi M (2012) An introduction to hierarchical linear modeling. Tutor Quant Meth‑

ods Psychol 8(1):52–69. https ://doi.org/10.20982 /tqmp.08.1.p052
Zubizarreta J (2009) The learning portfolio: reflective practice for improving student learning. John Wiley & Sons, 

Hoboken

https://doi.org/10.1016/j.edurev.2007.12.001
https://doi.org/10.1016/j.edurev.2007.12.001
https://doi.org/10.1111/j.1473-6861.2006.00124.x
https://doi.org/10.20982/tqmp.08.1.p052

	What makes an online learning journal powerful for VET? Distinguishing productive usage patterns and effective learning strategies
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Research questions

	Theoretical background
	Experiences and reflection
	Learning strategies and self-regulated learning
	Learning journals as reflection tools
	Challenges of learning journals in VET
	Scaffolding for reflection
	Learning journals: from paper-and-pencil to online formats

	Methods
	Design of the online platform LearnDoc
	Participants
	Data collection
	Contents of LearnDoc
	Learners’ final exam grades

	Procedure

	Results
	Distinguishing usage patterns of the LearnDoc platform
	What is the intensity of use of the specific elements of the platform?
	Which learning strategies are evoked the most?
	When is the platform used during training?

	Usage of LearnDoc and of learning strategies in relation with final grades

	Discussion and conclusion
	Limitations and perspectives

	Authors’ contributions
	References




