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Abstract
Background  Previous research indicates that reflection can foster medical communication competence. However, 
best practices for embedding reflection in online medical education are missing. This study examined how reflection 
processes can be promoted and embedded in an e-learning course on physician–patient communication to foster 
learning.

Methods  We investigated three differently designed e-learning conditions featuring different proportions of 
reflection triggers and compared their effects on students’ reflections. We had 114 medical students in their first 
clinical year complete one of the variants: video modelling (VM, n = 39), video reflection (VR, n = 39), or a variant 
merging both approaches (VMR, n = 36). Each student wrote a total of nine reflections based on the same guiding 
questions at three time points embedded in the course. The students’ levels of reflection were measured using an 
adapted version of the REFLECT rubric (scale 0–18).

Results  Students of all course variants achieved good levels of reflection beyond the descriptive level at all three 
time points, with no significant differences between the variants. The mean reflection scores at the end of the 
course were M = 14.22 for VM (SD = 2.23), M = 13.56 for VR (SD = 2.48), and M = 13.24 for VMR (SD = 2.21). Students who 
completed VM showed significantly improved levels of reflection over the course, whereas we found no statistically 
significant development for those in VR or VMR. The reflection scores correlated significantly positively with each 
other, as did the text lengths of the written reflections. Reflection scores also correlated significantly positively with 
text length.

Conclusions  Our study offers a teaching strategy that can foster good levels of reflection, as demonstrated in 
the three e-learning variants. The developed reflection prompts can be easily embedded in various e-learning 
environments and enable reflections of good quality, even in settings with limited available teaching time.
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Background
Interaction with patients is fundamental to medical 
practice [1–4] and providing quality care [5, 6]. Physi-
cian–patient interactions have an impact on patients, 
physicians, and the relationship between them [7]. It 
affects patients’ health [8, 9] as well as physicians’ health 
(stress level and burnout risk) [4, 10]. Problems during 
physician–patient interactions also cause a major part of 
patients’ complaints [2]. Hence, medical students must 
develop clinical communication competence [6], which 
must go beyond familiarity with basic theoretical con-
cepts or being able to reiterate phrases commonly used 
in interactions. Prospective physicians have to adapt their 
communication [11] in a context- and situation-specific 
way to the individual patient [6]. They must also develop 
sensitivity to their verbal and non-verbal expressions, 
integrate the patient into the conversation, and be able to 
cope with emotions [12].

As medical education shifts from a transmissive 
(teacher-centred) to a reflective learning model [13] 
inspired by constructivist learning theory [14], reflec-
tion is increasingly incorporated into curricula [15]. To 
develop individual communication strategies, students 
should reflect on (observed or their own) experiences 
with patients [16]. Reflection as a “metacognitive process 
creates a deeper understanding of the self and the situa-
tion to inform future actions” [17]. By critically analysing 
a situation and their cognitive and behavioural responses 
to the situation [16], students can develop self-awareness 
and awareness of the other and the situation itself [12]. 
They might identify new perspectives and lessons learned 
that they can apply in future interactions [18, 19]. Imple-
menting reflection in clinical communication training 
may increase students’ communicative competency [5], 
as reflection might correlate with communication skills 
[20]. Furthermore, reflection in general can improve skills 
in health care [21], particularly the quality of patient care 
[22], and may enhance empathy among practicing physi-
cians [23, 24]. Therefore, good medical communication 
training should encourage students to reflect [6].

Extending digitalisation is another shift in medical edu-
cation, creating the momentum to design new teaching 
approaches [4] and offering new learning opportuni-
ties for medical students [13]. Studies have indicated the 
effectiveness of online learning in fostering the commu-
nication skills of health care providers. Learning with 
online modules was shown to increase the ability to break 
bad news [25] and enhance physiotherapy students’ abil-
ity to handle distressing communication within a single 
e-learning training [26], and it was more effective than 
role-play [27]. Further, e-learning offers the possibility 
of individualised learning pathways, for example, learn-
ing pathways adapted to the needs of advanced learn-
ers by providing additional content [28]. However, as a 

promising teaching approach within medical education 
[29], e-learning bears unique characteristics, opportuni-
ties, and challenges. In self-study, students can flexibly 
adjust the time they spend with the teaching materials. 
However, students often cannot ask direct questions, 
and individual feedback is usually delayed. Additionally, 
lecturers do not get an impression of their students dur-
ing delivery. Therefore, it is essential to ensure that while 
learning autonomously, students deal with course con-
tent in a way that leads to effective learning and improved 
competence. Collecting evidence on promising learning 
environment designs and teaching approaches of online 
courses is essential to inform clinical teachers about how 
to foster the effective learning and competence develop-
ment of their students.

In this respect, we consider initiated reflections embed-
ded in e-learning formats to be particularly promising. 
During reflection, students actively deal with the course 
content. As medical education is moving towards more 
reflection-orientated learning, e-learning should also 
include methods that promote critical thinking skills 
and reflective practice [13]. However, there is limited 
research on encouraging learning environments or peda-
gogical strategies to enhance medical students’ reflec-
tion [30], and despite the known benefits of reflection in 
various health care professions, it is still not a thriving 
practice in medical education [31]. Various authors have 
described how to measure reflection, but only a few have 
addressed how to embed reflection into online teaching 
[32]. Although reflection prompts have been described 
in recent literature, evidence of the suspected effects 
remains limited [33]. Best practices are rarely known, and 
acceptable approaches to teaching reflection or consis-
tent guiding principles do not yet exist [34–37].

The aim of this study was to examine how reflection 
processes can be embedded and promoted in an e-learn-
ing course on medical communication competence. 
Therefore, our study explores how differently designed 
e-learning conditions foster reflection, as well as how 
reflection can be embedded in courses in which little 
time is available for reflection. Hence, we also aimed to 
gain initial insights into whether short written reflections 
can promote reflective capacity. Understanding how 
reflection could be facilitated to foster medical students’ 
communication, considering the specific characteristics 
of online learning, might offer new teaching strategies 
and improve student learning.

We designed three e-learning variants of a course on 
medical communication competence with different pro-
portions of reflection triggers and analysed students’ 
written reflections, as they have been proven to encour-
age deep reflective thinking [38, 39]. Based on an explor-
atory approach without formulating hypotheses, we 
aimed to answer the following research questions:
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(i)	Which e-learning course variant is most effective in 
reflecting on the course content: a teaching approach 
that focuses on independently deducing the course 
content (VR), an explanatory teaching approach 
based on video modelling using good practice 
examples and exemplifications (VM), or a variant 
merging both approaches (VMR)?

(ii)	Which levels of reflection are reached in the course 
variants?

(iii)	 Does the quality of reflection correlate with 
students’ written text length?

Methods
We redesigned a face-to-face introductory course on 
medical communication for medical students in their 
first clinical year into three e-learning variants, using the 
course management system Moodle. All variants com-
prised the same theoretical content, including videos of 
simulated physician–patient interactions. The variants 
differed in their proportion of learning elements foster-
ing reflections (reflection triggers) on course content and 
own learning process. The number of reflection triggers 
increased in the variants (0, 1, and 2 triggers). In the vari-
ant with two triggers, two different triggers were used to 
promote reflection (Table  1). All three course modules 
followed the same structure.

We designed the variant without reflection triggers 
based on video modelling (VM) [27, 40] using an illus-
trative example (rule-example approach) [41], which 
has been proven in previous research to promote factual 

knowledge [42, 43]. This variant focused on explain-
ing good and bad practice videos. For example, students 
watched an entire physician–patient consultation in the 
correct order complemented by explanations. The level 
of complexity to which learners were exposed was lim-
ited, and close guidance was offered [41, 43].

In contrast to this teaching approach, we designed 
another variant with two reflection triggers, which we 
called video reflection (VR) [41]. This variant included 
one interactive video exercise in each module (m), as 
videos—particularly interactive video exercises—have 
been described as a promising approach to stimulat-
ing written reflection in previous research [18, 44]. VM 
focuses on interactive engagement with the same videos 
as in the variant VM but without offering explanations. 
For example, the above-mentioned physician–patient 
consultation was segmented, and students had to select 
the optimal structure by themselves. Interaction is 
described as a critical factor in terms of how the material 
is presented to capture learners’ attention and effectively 
facilitate student learning transfer [45]. Thus, interaction 
can encourage engagement with the learning material 
and has become one of the most important strategies in 
e-learning to teach critical thinking [46], which is associ-
ated with reflective capacity [47]. In addition to the inter-
active video exercise, we used an open-ended question 
at the beginning of each module as a second reflection 
trigger, asking the students how the exercise was associ-
ated with the course topic of this module. Students had 
to compose a short text before they could proceed in the 
course module.

The third variant (VMR) combined elements from 
both approaches. It contained one reflection trigger—the 
open-ended question about the association of the exer-
cise with the module topic.

Each course variant contained three 45-minute mod-
ules on the basics of communication (Module 1), structur-
ing consultations (Module 2), and empathy and emotions 
(Module 3). The e-learning course was moderated by two 
physicians (female and male) with specialisations in gyn-
aecology and psychosomatic medicine, who conveyed the 
same theoretical content to all students, while different 
teaching approaches were used in the e-learning variants. 
Learning was asynchronous in all variants. The physi-
cian–patient interactions shown in the videos focused 
on the topics “basics of communication” and “beginning 
a physician–patient interaction” (Module 1); “conducting 
and structuring an entire physician–patient conversa-
tion with a new patient (in the medical field of internal 
medicine)” (Module 2); and “reacting appropriately to the 
emotions of stressed patients” (Module 3). At the end of 
each module, the same written reflections were prompted 
in every variant (Table  1). By employing guiding ques-
tions, the students reflected on the course content and 

Table 1  Outline of the three course variants for Module 2: 
Structuring consultations
Video modelling (VM) a mixture of VM and 

VR (VMR)
Video reflection 
(VR)

Whiteboard presenta-
tion on theory

Students write 
a non-guided 
reflection about the 
module theme*

Students write a 
non-guided reflec-
tion about the 
module theme*

Good practice videos Whiteboard presenta-
tion on theory

Whiteboard presen-
tation on theory

Quiz Quiz Quiz
Video example
Entire physician–patient 
conversation accompa-
nied by 
expert feedback and 
explanatory statements 
on video examples

Video example
Entire physician–pa-
tient conversation ac-
companied by expert 
feedback and explana-
tory statements on 
video examples

Interactive exercise
Entire physician–
patient conver-
sation selected 
in eight parts; 
students have to 
identify the opti-
mal structure.*

Take-home message Take-home message Take-home message
Reflection prompts 
based on three guiding 
questions

Reflection prompts 
based on three guid-
ing questions

Reflection prompts 
based on three 
guiding questions

*Reflection trigger
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their learning processes. Based on their reflections, we 
examined how actively students dealt with the learning 
material and how deeply they reflected, as well as which 
course variant increased the quality of the reflections.

Reflection prompts
The reflection prompts chosen to initiate the written 
reflections were based on Koole et al. [18] and focused on 
the three core elements of reflection: awareness, under-
standing, and future actions/transfer [48–50]. Koole et al. 
used six guiding questions to assess the quality of medi-
cal students’ reflections. These questions made the three 
core elements of reflection visible and distinctly measur-
able, although they are usually merged within a reflection 
process. In contrast to Koole et al., we did not pose ques-
tions explicitly asking about emotions, as we aimed to 
explore whether students reflected on emotions on their 
own initiative. We adapted the questions in the following 
way:

1.	 Reflection prompt: Awareness

Describe some aspects that you noticed during the 
physician?patient interactions shown in the videos

2.	 Reflection prompt: Understanding

What did you learn? How? Why is that useful?

3.	 Reflection prompt: Impact on your future 
physician–patient interactions

Which learnings might be helpful for your future 
work? What do you plan for your physician?patient 
interactions?

We embedded these questions in all variants at the end 
of a course module (three time points). Therefore, stu-
dents answered each question three times, as recent lit-
erature indicates that a single sample is insufficient for 
an accurate assessment of reflectivity [51]. The students 
had to answer the questions to proceed in the course. A 
minimum of 500 characters per prompt was specified to 
promote the reflection process. There was no time limit. 
Furthermore, the written reflections were not graded to 
minimise extrinsic motivations [52].

Participants
Data were collected in the winter semester 2020/21 at the 
Technical University of Munich. The study participants 
were medical students in their first clinical year enrolled 
in a curricular, obligatory course on medical communica-
tion. Thereby, effects due to possibly above-average moti-
vated, voluntarily participating students were reduced 
[53]. A total of 121 students were randomly assigned to 
one of the three course variants, with 114 completing all 
modules and reflection prompts (VM: n = 39, VR: n = 39, 
VMR: n = 36, 80 female, 33 male, 1 other). The average 
age was 22.02 years (SD = 2.48). How students processed 
the e-learning environment was flexible regarding loca-
tion and time. The students had not previously received 
lessons about reflective thinking.

Data analysis
We applied the REFLECT (Reflection Evaluation for Learn-
ers’ Enhanced Competencies) rubric, as it is an established 
tool for assessing reflective capacity [16, 37] widely used 
in medical education [16, 19, 54]. The rubric developed by 
Wald et al. measures the depth of reflection. It comprises 
five criteria that assess five core processes of reflection [55]: 
the spectrum of written exploration, the writer’s presence in 
the written work, the quality of description of conflict or dis-
orienting dilemma, the writer’s attention to their own and 
others’ emotions, and the meaning-making derived from the 
explored experience [55, 56]. Since we wanted to prepare 
students for their future patient interactions with our com-
munication course, we added a sixth criterion to the rubric: 
link to action, according to Hung et al. [54] This criterion 
evaluates whether writers mentioned actions they would or 
would take to apply their learnings.

These six criteria were rated considering four levels 
of reflective capacity. The levels used in the REFLECT 
rubric were developed by Wald et al. [55], building on 
established frameworks for mapping reflection, such as 
the work of Mezirow [57] and Kember et al. [58]. The 
written reflections were scored on a scale ranging from 
0 to 3 on four levels: habitual action or nonreflective = 0, 
thoughtful action or introspection = 1, reflection = 2, and 
critical reflection = 3 [16]. The sum of the six criteria 
of the rubric is the overall reflection score, the highest 
possible value of which is 18 (6 criteria × highest score 
3) (cf. Additional Information for exemplified scorings). 
Two medical student assistants and the first author with 
a background in communication science were trained 
as raters, discussing the rubric’s criteria until reaching a 
shared understanding, as advised by previous research on 
the application of the REFLECT rubric [55, 56]. Subse-
quently, they analysed 50 written reflections collected in 
a pilot study (summer term 2020) under identical condi-
tions until they reached a high level of interrater reliabil-
ity (the intraclass coefficient [ICC] for a one-way random 
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model with measures of absolute agreement was 0.95). 
The internal consistency of the ratings (6 items) was sat-
isfactory, with Cronbach’s alpha of a positive effect of 
0.74.

We received written reflections from 117 students from 
the three variants. Three students did not answer all nine 
reflection prompts; thus, their texts were excluded from 
the analysis. Each of the remaining 114 students wrote 
9 reflections (3 prompts per module in 3 modules at dif-
ferent time points). All 1026 reflection prompts were 
analysed. Each module’s three reflection prompts were 
analysed jointly to ensure that the reflection process was 
pictured in its entirety while leaving the three core ele-
ments of the reflection (awareness, understanding, and 
transfer) recognisable. For each student, three overall 
scores were identified. For quality assurance, we repeated 
the interrater reliability measurement after 18.90% and 
54.37% of the ratings, with the ICCs remaining high (0.94 
and 0.87, respectively). SPSS (version 28) was used for 
statistical analysis. We used a mixed ANOVA to assess 
the effects of course variants on reflective capacity (as 
measured by reflection scores [RS]). RS were normally 
distributed for all groups, as assessed by the Shapiro-
Wilk test (p >.05). We conducted post hoc analysis using 
Tukey’s corrected p-values to test for differences between 
the variants. Furthermore, we used the scoring scheme of 
the rubric to verify the levels of reflection and conducted 
a mixed ANOVA with a Creenhouse-Geisser correction 
to analyse whether the levels of reflection changed dur-
ing the course in the three variants. Lastly, after analysing 
the scatterplots, a Kendall’s tau-b correlation coefficient 
was calculated to assess the linear relationship between 
RS and text lengths.

Results
Our first research objective was to analyse which teach-
ing approach is most effective in reflecting on the course 
content, comparing an e-learning course variant that 
focuses on independently deducing the course content 
(VR) with an explanatory course variant based on video 
modelling using good practice examples and exem-
plifications (VM) and a course variant merging both 
approaches (VMR).

Comparison of the three e-learning variants
The comparison of the three e-learning variants showed a 
statistically significant interaction between time (module) 
and group (VM, VR, and VMR), Greenhouse–Geisser 
F(3.649, 202.51) = 5.98, p < .001, partial η² = 0.097, as well 
as a significant difference between the groups for Mod-
ule 1, but none within the groups. Tukey post hoc anal-
ysis revealed a significant difference (p =.008) between 
RS of variants VM and VR in Module 1 (-1.90, 95% CI 
[-3.39, -0.41]). The mean RS in Module 3 was M = 14.22 
(SD = 2.23) for VM, M = 13.56 (SD = 2.48) for VR, and 
M = 13.24 (SD = 2.21) for VMR. Regarding students’ RS at 
the end of the course, we could not determine significant 
differences between the variants at the end of the course 
in Module 3. Therefore, regarding our first research ques-
tion about which variant was best in reflecting on the 
course content, we could not determine a variant that 
fostered reflection significantly better.

Levels of reflection in each variant
Our second research objective was to determine which 
levels of reflection students achieved in the three e-learn-
ing variants. With means of RS between 11.44 and 
14.22 (scale 0–18; Table 2), students reached the second 
highest level of four levels, the levels of reflection, in all 
variants and modules (m). Students in VM improved 
significantly during the course, with Greenhouse–
Geisser of F(1.58, 60.00) = 23.96, p < .001, partial η² = 
0.387, and Cohen’s d = 0.79, indicating a large effect [59]. 
This significant improvement occurred from Module 1 
(M = 11.44 [SD = 3.11]) to Module 2 (M = 14.00 [SD = 1.99] 
t(38) = 6.57, p < .001, Cohen’s d = 1.05), with no signifi-
cant differences between Modules 2 and 3 (M = 14.22 
[SD = 2.23]). The ANOVA with a Greenhouse–Geisser 
correction showed no significant differences between the 
modules in VR (Module 1: M = 13.33 [SD = 3.02], Module 
3: M = 13.56 [SD = 2.48]), F(1.65, 62.69) = 0.13, p =.836). 
Neither was there a significant difference in VMR dur-
ing the course (Module 1: M = 12.56 [SD = 1.93); Module 
3: M = 13.24 [SD = 2.21]), F(1.78, 62.55) = 1.40, p =.253). In 
summary, the only significant improvement during the 
course occurred in VM. Students of all course variants 
achieved the second-highest level of reflection.

Table 2  Reflection scores (RS) means achieved in the three course variants
VM (n = 39) VMR (n = 36) VR (n = 39)
Module 1 Module 2 Module 3 Module 1 Module 2 Module 3 Module 1 Module 

2
Module 
3

Overall reflection score (mean)*, scale 
0–18

11.44 14.00 14.22 12.56 13.17 13.24 13.33 13.46 13.56

SD 3.11 1.99 2.23 1.93 2.12 2.21 3.02 2.54 2.48
Minimum 6 10 9.5 9 10 9 5.5 6 7
Maximum 18 17.5 18 16 16 18 18 17.5 17
*Based on three reflection prompts in each module
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Correlation of text lengths with reflection scores
Our third research question explored whether length 
was related to quality. The most extended text was writ-
ten in VM in Module 1 (578 words). Similarly, the vari-
ant VM of Module 1 showed the longest texts on average 
(M = 311 words, SD = 94.73). The shortest texts, on aver-
age, were composed in VR in Module 3 (M = 246 words, 
SD = 42.22). Variant VR also included the shortest text 
overall, written in Module 2 (160 words). The text length 
decreased from Module 1 to Module 3 (Table 3).

We also analysed the linear relationship between RS 
and text lengths (Table 4). The RS correlated significantly 
positively with each other across the modules. There 
were moderate effects between RS of Module 1 and RS 
of Module 2 (r =.369, p < .001) and small effects between 
RS of Module 2 and RS of Module 3 (r =.219, p =.001) and 
between RS of Module 1 and RS of Module 3 (r =.142, 
p =.039). Similarly, there were significant positive cor-
relations within the text lengths across all modules, all 
with moderate effects: between Module 2 and Module 
3 (r =.443, p < .001), between Module 1 and Module 2 
(r =.414, p < .001), and between Module 1 and Module 3 
(r =.304, p < .001). We also found significant positive cor-
relations between RS and text lengths in all modules, 
with moderate effects between RS of Module 3 and text 
lengths of Module 3 (r =.404, p < .001) and RS of Module 

2 and text length of Module 2 (r =.345, p < .001) and small 
effects between RS of Module 1 and text lengths of Mod-
ule 1 (r =.235, p < .001).

Discussion and conclusions
Previous research has indicated that reflection can pro-
mote clinical communicative skills [5]. However, there 
are no clear best practices for embedding reflection into 
(online) medical education [31, 34, 35, 37]. Against this 
background, we analysed how reflection processes can 
be fostered in an e-learning course on medical commu-
nication competence. We examined how deeply students 
reflected on the course content, as well as on their per-
sonal learning process, by measuring students’ reflective 
capacity in three e-learning variants of the course with 
different proportions of reflection triggers.

With our first research question we analysed which 
e-learning course variant is most effective in reflecting 
on the course content. According to our data, at the end 
of the course, the quality of the students’ reflections did 
not differ significantly among the variants. In VM, stu-
dents showed the lowest reflection score at the beginning 
but improved their reflective capacity significantly from 
Module 1 to Modules 2 and 3. By contrast, in VR and 
VMR, students started with higher RS and maintained 
a reflection level beyond description across all modules. 

Table 3  Reflection scores (RS) and text lengths in words according to the three course variants
VM (n = 39) VMR (n = 36) VR (n = 39)
Module 1 Module 2 Module 3 Module 1 Module 2 Module 3 Module 1 Module 2 Module 3

RS (mean) 11.44 14.00 14.22 12.56 13.17 13.24 13.33 13.46 13.56
Text length (mean) 311 266 253 282 251 256 264 261 246
SD 94.73 55.90 50.70 46.98 37.27 44.84 51.40 52.47 42.22
Text length (min) 198 191 193 172 186 196 177 160 192
Text length (max) 578 458 419 413 337 363 403 466 362

Table 4  Kendall’s tau-b correlations between reflection scores (RS) and text lengths in the three modules, N = 114
RS Module 1 RS Module 2 RS Module 3 Text length 

Module 1
Text length 
Module 2

Text 
length 
Mod-
ule 3

RS Module 1 Kendall’s tau-b 1 0.369** 0.142* 0.235**

Sig. (2-tailed) < 0.001 0.039 < 0.001
RS Module 2 Kendall’s tau-b 1 0.219** 0.345**

Sig. (2-tailed) 0.002 < 0.001
RS Module 3 Kendall’s tau-b 1 0.404**

Sig. (2-tailed) < 0.001
Text length Module 1 Kendall’s tau-b 1 0.414** 0.304**

Sig. (2-tailed) < 0.001 < 0.001
Text length Module 2 Kendall’s tau-b 1 0.443**

Sig. (2-tailed) < 0.001
Text length Module 3 Kendall’s tau-b 1

Sig. (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)

*Correlation is significant at the 0.05 level (2-tailed)
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Therefore, in VR and VMR, no significant developments 
were measured. This is consistent with previous research 
results showing that students exhibit limited and varied 
development of reflective skills through reflective writing 
[35].

In Module 1, there was a significant difference between 
the course variants. The design of the beginning of the 
course seems to have an effect. This significant difference 
between variant VM (without a reflection trigger) and VR 
(with two reflection triggers), considered in connection 
with the higher reflection values in Module 1 of VR com-
pared to VM, indicates that the placement of reflection 
triggers at the beginning of the course creates the setting 
and awareness for reflection. Accordingly, a reason for 
the lack of improvement in VR and VMR could be that 
the course designs of these variants were more focused 
on reflection than the design of VM, and the students 
had to interpret some content themselves before they 
wrote their first reflection at the end of Module 1, which 
might have fostered their self-reflective attitude. Previous 
research on reflection has emphasized the importance 
of promoting a self-reflective attitude by encouraging 
students to reflect on and to evaluate their own learning 
[60]. In our variants VR and VMR, the open question at 
the beginning, in which students had to write about their 
previous knowledge or their personal thoughts on a topic 
in the field of medical communication, could have pro-
moted a self-reflective attitude. This could have improved 
students’ reflective capacity before the first written reflec-
tion prompt.

Since our analysis examined how deeply the students 
reflected on the learning content and their learning pro-
cess, their reflections could only be initiated at the end 
of a module. In VM, the first reflection prompt was writ-
ten reflection at the end of Module (1) The RS of VM 
demonstrated that students particularly increased their 
level of reflection after this first written reflection from 
Module 1 to Module (2) Thus, the first reflection prompts 
might have already trained students’ reflective capac-
ity, which would be consistent with the interpretation 
that the reflection-oriented learning environments of 
VR and VMR (with the open question at the beginning 
of the modules and, in VR, additionally with the inter-
active exercise as reflection triggers) could have already 
promoted students’ reflective capacity before the first 
measurement. This interpretation would indicate the 
effectiveness of the reflection triggers in VR and VMR, 
especially after their first use (Module 1), after which no 
more effects are recognisable. The latter would again be 
in line with previous research that considers the develop-
ment of reflective skills through written reflection to be 
limited [35]. Further, the higher initial scores in VR and 
VMR might have limited the possible increase in RS.

Regarding our second research question and the overall 
level of reflection, the RS achieved in all nine measurements 
and variants showed that students consistently accomplished 
a medium level of reflection (the second-highest level of the 
rubric). This level goes beyond descriptive texts, indicat-
ing active engagement with the learning material and good 
reflection (cf. Additional Information for two examples of 
written reflections and their scoring). Lower levels of reflec-
tion are purely descriptive and reproductive, the medium 
level indicates personal insights beyond theory, and high 
level reflection involves critical reflection, including change 
of perspective and transformative learning [35, 55, 57, 61]. 
Our finding is contrary to pertinent literature stating that 
students mainly reflect on a descriptive level [15, 35, 61, 62] 
but is consistent with previous studies indicating that the 
highest level of reflection, critical reflection, is unlikely to 
occur frequently [57]. That students commonly do not reach 
the level of critical reflection was described in previous stud-
ies that analysed reflection exercises in health professions 
[63–65] as well as in other disciplines [61, 66–68].

There is no general agreement in the literature regard-
ing which factors hinder students from developing high 
quality reflections and critical reflection. A possible cause 
could be that accomplishing critical reflection, the high-
est level of reflection, requires time [66, 69], as it involves 
perspective transformation, which might include a signif-
icant period from initial observations to final conclusions 
[57, 66]. To improve reflective capacity and to support 
critical reflection, recent literature has recommended 
teaching students the benefits of reflection. Students 
should understand that reflective practice can support 
them in their development [31] and should be provided 
with evidence of the potential educational and practice-
related benefits of reflection [70]. High-quality reflection 
may also be fostered by outlining the components of crit-
ical reflection to students, such as linking past, present, 
and future experiences, integrating cognitive and emo-
tional experiences, considering experiences from mul-
tiple perspectives, stating lessons learned, and planning 
future behaviour [70].

With our third research question, we aimed to clarify 
whether longer written reflections were more qualitative 
and should be encouraged, for example, through a spe-
cific number of characters or more guiding questions. 
A higher number of words could indicate that more 
aspects and arguments were mentioned, which is evalu-
ated as a higher quality of reflection. However, long texts 
could be formulated repetitively without offering more 
content, and deep reflections could also be formulated 
concisely. Our findings show significant positive correla-
tions between RS and text length, indicating that higher 
reflective quality could possibly be measured in longer 
texts. This is consistent with previous research results 
indicating that when students engage in higher levels of 
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reflection, they tend to write longer reflections [71]. Prior 
studies have described that word count correlates with 
reflection scores [67]. Important questions about possi-
ble reasons for this remain unanswered in current litera-
ture. Ottenberg et al. have noted that longer reflections 
might be assumed to show profound reflection, but that 
this may not always be the case. They therefore suggest 
that the contents of reflections could be examined as reli-
able evidence of depth of reflection [67].

Limitations and future research
Although our study provides new insights and evi-
dence, we acknowledge some limitations. Based on 
these results, we could not derive whether the good 
reflective capacity levels demonstrated by the stu-
dents’ written reflections led to better communicative 
competence and skills in patient care. We also noticed 
three factors that might have limited the increase in 
RS. First, a feedback questionnaire provided to all stu-
dents at the end of the course showed that students 
perceived the module themes communicative basics 
(Module 1) and structure of the conversation (Mod-
ule 2) as less challenging than emotion and empathy 
(Module 3). Increasing difficulty may have distorted 
the findings. RS, which remained constant as diffi-
culty increased, might have been higher with steady 
difficulty.

Second, habituation effects must be considered: The 
reflection prompts were provided with the same word-
ing across all course modules to ensure comparability 
and because previous research has proven single sam-
ples to be less suitable for accurate reflectivity assess-
ments [51]. Nevertheless, students might have been 
less motivated to compose qualitative answers towards 
the end of the course, as they had to answer the same 
questions three times. To analyse this potential effect, 
time logs could verify whether students spent less time 
on the reflection texts over the course and whether 
this influenced RS.

Third, teaching students the basics and importance 
of reflection before the reflection exercises seems 
to improve their reflection [31, 70]. In most stud-
ies, participants were trained in advance [72]. We did 
not pre-train students in this study, nor did we teach 
them the importance of reflection, as this might have 
distorted the results of our research questions. We 
also did not provide feedback to our students, as it 
could have influenced their motivation and the results 
of the study. However, there is broad evidence that 
ongoing feedback can improve reflection [70, 73, 74], 
and we plan to incorporate it into our subsequent 
courses. Since feedback given by lecturers requires 
resources, additional future possibilities could be the 
complementary use of automated feedback and more 

advanced artificial intelligence technologies to analyse 
and assess reflective writing, as well as to provide per-
sonalised feedback to students [68].

Lastly, future research will have to clarify the devel-
opment of reflective skills over time and to prove 
whether and how increased reflective capacity leads 
to better physician–patient interactions in medical 
practice. There is limited research on the relation-
ship between the quality of reflections and academic 
achievements of medical students [67], and previous 
studies have shown mixed results [75] or reported 
little evidence on how reflection correlates with other 
measures or performances in medical school [67, 76].

Practice implications
Our study contributes to the understanding of how reflec-
tion can be embedded and promoted in online learning 
environments, offering a teaching strategy leading to lev-
els of reflection beyond the descriptive level with the aim 
of improving physician–patient interactions. The devel-
oped reflection prompts can be embedded easily into 
e-learning and enable qualitative reflections even in short 
time frames if little teaching time is available. The teach-
ing approach of starting the course with an open-ended 
question promoting reflection led to good reflection lev-
els right from the beginning, presumably because these 
questions sharpened the awareness of reflection.

Since students achieved a good level of reflective capac-
ity in all three course variants, and no variant promoted 
reflection significantly better, we recommend choosing 
the variant adapted to the needs of the course. If there 
is a demand for a more interactive learning environment 
from faculty or students, VR can be used as a suitable 
variant. If students need more exemplifications, VM can 
be used, as video modelling has proven to be effective for 
the training of communicative competence in previous 
research results [4, 40].
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