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Abstract 

Background: Peer‑assisted learning represents a favoured method of teaching in universities. The COVID‑19 pan‑
demic has necessitated transferring medical education to digital formats, and subsequently, the question has arisen 
of whether online tutorials might be effective. This study, thus, investigated the efficacy of online tutorials in a com‑
munication course by assessing the interaction, verbal communication, and nonverbal communication of tutors and 
students.

Methods: Second‑year medical students were invited to participate in this longitudinal quantitative study. Validated 
and self‑developed questionnaires (e.g., Jefferson Empathy Scale) including 39 questions (rated on a 7‑ or 5‑point 
Likert scale) were used to assess the different variables including interaction, verbal and nonverbal communication 
and students’ learning success.

Results: Out of 165 medical students, 128 took part in the study. The students as well as tutors reported that they 
found each other likeable  (Mstudents = 4.60±0.71;  Mtutors = 4.38±0.53; p > .05). Learning success increased through‑
out the communication course (Cohen’s d = 0.36–0.74). The nonverbal and verbal communication in the simulated 
patient (SP) encounter was also rated as high by all three groups  (Mnonverbal = 3.90±0.83;  Mverbal = 4.88±0.35).

Conclusions: Interaction as well as nonverbal and verbal communication occurred in the online format, indicating 
that online tutorials can be effective. The implementation of SPs increases the efficiency of synchronous online learn‑
ing as it enhances the simulation of a real patient–physician encounter. Thus, online tutorials are a valuable amend‑
ment to medical education.

Keywords: Online student tutorials, Peer‑assisted learning, Nonverbal communication, Interaction, Doctor‑patient 
communication
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Introduction
Peer-assisted learning (PAL) represents a favoured 
method of teaching in universities worldwide, with medi-
cal students typically being taught by their peers [1]. As a 

traditional teaching concept, PAL is considered mutually 
beneficial as students learn from each other [2, 3]. Top-
ping and Ehly (1998) strengthened the reduced distance 
learning in PAL so that students are taught by student 
tutors who previously took the course [4, 5]. In a tradi-
tional teacher–student relationship, the teachers and 
students are on different levels [4, 5]. In contrast, peers 
or student tutors are closer to the students, better under-
stand their difficulties, and can explain the subject matter 
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at an appropriate level [6–8]. Therefore, students and stu-
dent tutors often have a trust-based relationship, which 
could be built through in-person interactions in pre-
COVID times [9, 10].

Online teaching
However, due to the COVID-19 pandemic, lessons in 
medical education could no longer be performed in 
the traditional face-to-face manner and needed to be 
transferred to digital formats; this is believed to impact 
the level of trust between the students and tutors. The 
reported challenges in online teaching settings included 
issues relating to communication, assessment, and lack 
of expertise with digital tools [11, 12]. Tutors argued that 
the private atmosphere of trust that is characteristically 
established by tutors would be negatively affected by an 
online format where interaction and communication are 
restricted, due to which the students might not feel free 
to ask questions without fear of judgement [13].

Medical students, however, could also see benefits and 
new opportunities in online education, including the 
integration of virtual reality formats [11, 12]. In a cross-
sectional study in the UK, Dost et al. [14] suggested that 
the efficacy of medical education might be increased 
when traditional face-to-face teaching is combined with 
online teaching in team-based or problem-based learn-
ing. Subsequently, tutorials have also been transferred 
into digital synchronous teaching modules. In a study 
by Co et  al. [15], medical students’ clinical competency 
in basic surgical skills was compared following different 
teaching methods, including in-person and online teach-
ing. The results showed no significant difference in the 
clinical competency of students taught using the various 
methods.

Furthermore, Hodgson and Hagan (2020) realigned the 
tutorials into virtual settings to support social contact 
during the pandemic. They found that video calls were 
superior to audio calls in terms of the quality of the expe-
rience and the flow of conversation [16]. In addition, the 
scheduled video calls provided social support, which was 
otherwise highly reduced during the pandemic; therefore, 
they enhanced the students’ well-being. Thus, while tuto-
rials might be effective in a digital format, the question 
arises as to which contributing factors (e.g., communi-
cation between students and tutors) might be preserved 
and which might be lost or diminished (e.g., empathy, 
trustful relationship).

Aim
This study aimed to investigate the efficacy of online 
tutorials in a communication course by assessing the 
interactions and verbal and nonverbal communica-
tion between tutors and students. In addition, students’ 

learning success was assessed over the duration of the 
course. The study also investigated the students’ empathy 
in general as well as their empathic behaviour in a simu-
lated patient–physician encounter online.

Methods
Study design
This study followed a longitudinal quantitative design in 
order to investigate the efficacy of an online student tuto-
rial in a preclinical communication course. Second-year 
medical students were invited to take part. The study 
took place at the Medical Faculty of the Eberhard-Karls 
University of Tuebingen during the summer term (from 
April to July 2021).

Ethics
The study received ethics approval from the Ethics Com-
mittee of Tuebingen Medical Faculty (no. 162/2021BO2). 
Participation was voluntary, but participation in the 
course was mandatory. Students did not receive any 
reimbursement for participating. All participants pro-
vided their written informed consent and their responses 
and data were kept anonymous.

Measurements
Reliable and validated questionnaires were used to assess 
the relevant variables. The degree of empathy in patient-
physician communication was measured using the Jef-
ferson Scale of Physician Empathy, Student Version 
(JSPE-S) [17]. The JSPE-S consists of 20 items on a seven-
point Likert scale ranging from 1 (strongly disagree) to 7 
(strongly agree). The simulated patients (SP) completed 
the Jefferson Scale of Patient Perception of Physician 
Empathy (JSPPE) with five items ranging on the same 
scale.

Learning success was assessed based on the students’ 
knowledge of psychosocial medical history [18]. They 
were asked to complete a checklist in which they named 
those elements of patients’ psychosocial medical history 
that were relevant to their medical history. The reference 
points for the measurements were: the start of the com-
munication course (T0), during the practice unit after 
the patient–physician encounter (T1), and the end of the 
communication course (T2). The interval considered was 
one week between T0 and T1 and 2–3 weeks between T1 
and T2. This assessment took place online.

Furthermore, the level of interaction in the online tuto-
rial was measured using items developed by the research-
ers. These items were rated on a five-point Likert scale 
ranging from 1 (strongly disagree) to 5 (strongly agree). 
There were three different versions, depending on the 
corresponding perspective (student, tutor, SP). An 
example of the student’s version was “the tutor used his 
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knowledge to help us”. An example of the tutor’s version 
was “I used my knowledge to help the students”. For ver-
bal and nonverbal communication, 10 items were devel-
oped by the researchers that were rated on the same scale 
as the interactions. One example was “the student was 
able to react adequately to patient’s verbal and nonverbal 
hints”. Students as well as student tutors filled in these 
items. The SP also completed 10 items developed by the 
researchers on the same scale but with different descrip-
tions related to their encounter with the physician. One 
example was “the student told me relevant information in 
the right volume and in an understandable way”.

The participants were also asked about any techni-
cal difficulties that they faced (e.g., internet connection 
or video transmission issues) and to what degree they 
affected the SP–physician encounter.

Procedure
This study was implemented in an existing basic com-
munication course on taking medical histories with an 
increasing degree of fidelity (using role play and simu-
lated and real patients). Due to the pandemic, the entire 
course took place online using the Zoom platform. The 
study took place in the second practice unit, which was 
taught by a student tutor. Here, the students had to 
record the psychosocial medical history of an SP suffer-
ing from poorly controlled diabetes and wearing an obe-
sity simulation suit [19]. The students were expected to 
conduct the conversation in an empathic, easily under-
standable way and detect the psychosocial factors that 
explained why the patient was unable to handle her dia-
betes. At the end of the practice unit, all participants 
filled in the questionnaires.

For assessing learning success, the students were asked 
to name all the relevant elements of the psychosocial 
medical history at the three different time points dis-
cussed previously: T0, T1, and T2.

Data analysis
The normal distribution of the data was verified using 
the Kolmogorov–Smirnov test. The descriptive statistics 
were calculated, including mean values (M), standard 
deviations (SD), sum scores, frequencies, and percent-
ages of the relevant factors including nonverbal, verbal 
communication, interaction and technical difficulties. 
Any missing value was replaced with the mean value. 
T-Tests were conducted for the items associated to inter-
action, nonverbal and verbal communication. As the data 
was normally distributed we decided to use t-tests as par-
ametric method. However, we doublechecked the results 
by using Mann-Whitney U test. Comparisons among all 
three groups, including students, tutors, and SPs, were 
performed using ANOVAs and the Scheffé post-hoc 

test. Learning success was compared by using t-tests for 
dependent samples over the different time points. Fur-
thermore, correlations were determined by calculating 
Pearson and Spearman correlation coefficients. The Sta-
tistical Package for the Social Sciences version 26.0 (IBM, 
Armonk, NY, USA) was used for data analysis. The level 
of significance was set to p < .05.

Results
Sample
In all, 128 out of 165 students (RR = 77.6%) participated 
in the study. The students’ average age was 22.64±2.44 
years. Of them, 67.7% were female. Five tutors partici-
pated in the study with an average age of 25.60±3.26 
years. A total of 80.0% of the tutors were female. Eight 
SPs participated.

Interaction
The students and tutors agreed that the degree of inter-
action was high in the online tutorial. They agreed that 
the tutors used their knowledge to help the students 
 (Mstudents = 4.60±0.71;  Mtutors = 4.38±0.53; p > .05). In 
addition, they found each other likeable and felt that the 
other group behaved empathically, with the students 
agreeing significantly more to this statement  (Mstudents 
= 4.65±0.63;  Mtutors = 4.33±0.86; p < .01). The students 
also reported that they could express their difficulties to 
the tutor (M = 4.03±0.87). This statement was confirmed 
by the tutors (M = 3.86±1.11; p > .5). Furthermore, the 
medical students agreed that they learned a great deal 
during the online tutorial  (Mstudents = 3.76±1.02;  Mtutors 
= 3.86±0.96; p > .05).

General evaluation of the online format
The students tended to agree that the online format 
affected their attention level (M = 2.77±1.13). However, 
the tutors disagreed with the notion of the format affect-
ing the students’ attention (M = 3.43±0.87; p < .01). Both 
groups disagreed that they preferred the online format 
in comparison to the face-to-face version  (Mstudents = 
2.05±1.17;  Mtutors = 1.95±1.02; p > .05). However, they 
agreed that the online tutorial was very helpful  (Mstudents 
= 3.82±0.97;  Mtutors = 3.90±0.83; p > .05) and liked its 
presentation  (Mstudents = 3.97±0.83;  Mtutors = 3.71±1.10; 
p > .05). Further, the students indicated that they would 
recommend the online tutorial to their fellow students 
(M = 3.98±0.99).

Nonverbal and verbal communication
Table 1 presents the items related to nonverbal and verbal 
communication delineated for the three groups: medical 
students, tutors, and SPs. Several significant differences 
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can be observed among the three groups. Please see 
Table 1 for more details.

Empathy in the patient‑physician communication
The students reported being moderately empathic (M 
= 4.06±0.31). The tutors saw the medical students who 
took the medical history as empathic (M = 5.52±1.23). 
The SP agreed that the medical students in the physi-
cian’s role behaved empathically (M = 6.16±1.11). How-
ever, the tutors and SPs differed significantly on two 
points, including “taking patient’s perspective  (Mtutors = 
5.57±1.25;  Msimulated patient = 6.5±0.76; p < .05) and “being 
interested in patient’s daily life  (Mtutors = 5.48±1.12; M = 
6.50±0.76; p < .05).

Study environment
A total of 76.1% of the medical students participated in 
the online tutorial at their desks, while 15.4% took part in 
a designated office room; 83.5% of them experienced no 
technical difficulties. Neither the tutors (80.9%) nor the 
SPs (100.0%) faced technical difficulties. Furthermore, 
the medical students reported that they were not dis-
turbed by external factors, such as children or noise (M 
= 3.07±2.20). However, 33.3% admitted that they were 
distracted by other factors like email or social media.

Learning success
There was a significant increase in the medical students’ 
learning success over the three time points that were 
considered. They could name the relevant aspects more 
correctly as the course progressed and reached the high-
est score at time point 2, as shown in Table 2.

Discussion
This study investigated the efficacy of online tutorials in a 
communication course by focusing on interaction, verbal 
and nonverbal communication, and empathy. The stu-
dents’ learning success was also assessed over the dura-
tion of the communication course.

Principal results
The results showed that the interaction in the online set-
ting was good, with both students and tutors reporting 
that they found each other likeable. Moreover, the stu-
dents reported that they learned a lot during the course; 
this was confirmed by the assessment of their learning 
success, which increased throughout the duration of 
the course. The nonverbal and verbal communication in 
the encounter with the SP was also rated as high by all 
three groups, including students, tutors, and SPs; the SPs 
showed the highest scores, followed by students and then 
tutors. SPs as well as tutors saw the medical students as 
empathic in their role as physician. In general, no techni-
cal difficulties or limitations were reported by the three 
groups. In the evaluation of the online tutorial, the stu-
dents agreed that it was very helpful and that they would 

Table 1 Items related to nonverbal and verbal communication delineated for the three groups and investigation of possible 
significant group differences

Items Medical student 
(groups 1)

Tutor (group 2) Simulated patient 
(group 3)

Group difference

The student … M SD M SD M SD p Scheffé

had eye contact 4.54 0.90 4.10 0.70 4.88 0.35 > .05 ‑

had a straight posture to signal that the issue is serious 4.38 0.94 4.05 0.81 4.75 0.71 > .05 ‑

used non‑verbal cues, and used them deliberately 4.41 0.77 3.90 0.83 4.88 0.35 = .029
= .010

1‑2
2‑3

delivered relevant information in an understandable way 4.71 0.69 4.14 0.85 4.75 0.46 = .005 1‑2

recognised the patient’s feelings based on nonverbal cues 4.20 0.86 3.76 1.09 4.63 0.52 > .05

responded adequately to patient’s nonverbal and verbal cues 4.11 0.81 3.86 0.85 4.75 0.46 = .025 2‑3

adapted their tone of voice appropriately to the situation 4.53 0.70 4.00 0.71 4.63 0.52 = .008 1‑2

used their facial expressions adequately 4.28 0.86 3.95 0.81 4.88 0.35 = .024 2‑3

used their gestures adequately 3.79 1.11 3.57 1.21 4.88 0.35 = .015
= .027

1‑3
2‑3

was distracted or preoccupied with other things 1.54 1.11 1.43 0.81 1.0 0.0 > .05 ‑

Table 2 Learning success over the three time points

Time points 
(T)

N Learning success Cohen’s d

Mean SD

1 128 3.65 2.61 T1/T2 0.36

2 96 4.55 2.42 T2/T3 0.41

3 53 5.53 2.30 T1/T3 0.74
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recommend it to their fellow students, although they pre-
ferred a face-to-face version.

Interaction
The students and tutors agreed that the level of interac-
tion was good in the online tutorial. Similar to previous 
studies that investigated PAL in a face-to-face setting, the 
results showed that the tutors used their knowledge to 
help the students and behaved empathically [6, 7, 20, 21]. 
Despite the online setting, students could express their 
difficulties to the tutor and reported that they learned a 
lot in the online tutorial.

Nonverbal and verbal communication and empathy
In the patient–physician encounter, students, tutors, and 
SPs rated the nonverbal and verbal communication, such 
as maintaining eye contact, as high. When compared 
among the three groups, SPs rated nonverbal and verbal 
communication as the highest; this was likely because 
they were the most involved in the encounter and 
focused more on the students’ nonverbal and verbal com-
munication cues in order to give constructive feedback 
to the students afterwards [22, 23]. Although Gaur et al. 
[24] suggested that nonverbal and verbal communication 
cues, such as facial expressions, might be compromised 
to some extent in online teaching, this study showed that 
they can be preserved in a synchronous online teaching 
course. This result is consistent with the findings of Jiang 
et al. [25], who recommended the implementation of SPs 
into online learning during the pandemic. However, to 
ensure accurate nonverbal and verbal communication 
cues in online learning, participants are not allowed to be 
distracted or preoccupied with other things; this could be 
a potential issue because one-third of our participating 
students admitted to experiencing such distractions.

Regarding empathy in the patient–physician encoun-
ter, SPs as well as tutors agreed that the students behaved 
empathically in the role of physician. Again, the SP 
agreed more strongly when asked whether the student 
was able to consider the patient’s perspective and showed 
interest in the patient’s daily life; this might be strength-
ened by the students’ use of nonverbal and verbal com-
munication cues [26].

Learning success
As reported by previous studies, learning was successful; 
in the online tutorial, students were able to learn the rel-
evant elements of a patient’s psychosocial medical history 
and how to record such a history [14, 15]. Despite the 
online setting, the tutors acted effectively in the digital 
environment and might be as good as professional lectur-
ers [27–29].

General evaluation and technical difficulties
Students as well as tutors disagreed that they preferred 
the online format in comparison to an in-person teaching 
situation. However, they found it very helpful under the 
circumstances given and would recommend it to fellow 
students.

No technical difficulties were reported by the three 
groups. Several studies have reported that it was impor-
tant that the online platform used for online teaching 
worked well and that the participants were able to handle 
the technical aspects of the system [13, 25]. The students’ 
ability to handle the platform and a working video system 
contributed to the efficacy of the online tutorial [13, 25].

Strengths and limitations
To the best of our knowledge, this study presents the 
first investigation of interaction and nonverbal and ver-
bal communications in an online tutorial setting. The 
results demonstrate that communication skills can be 
taught successfully in an online tutorial and that students 
perceive this kind of learning as helpful. However, this 
study is limited by the fact that teaching communication 
skills in an online setting might be easier than teaching 
manual skills. Thus, future research could investigate the 
efficacy of online tutorials when teaching manual skills. 
Furthermore, the numbers of tutors and SPs are smaller 
than the numbers of students, which makes group com-
parisons difficult. However, we validated the significant 
comparisons by using nonparametric tests and reported 
the means. Hence, the groups are comparable.

Conclusions
Interaction and nonverbal and verbal communication 
can take place in an online format, indicating that online 
tutorials can be effective. However, ensuring their suc-
cess requires, among other things, the elimination of 
technical difficulties and the provision of assistance to 
the participants to avoid distractions. The tutors must be 
trained in advance in handling the technique and should 
be made aware of the specifics applicable to online teach-
ing. The implementation of SPs might enhance the effi-
ciency of synchronous online learning as it enhances the 
simulation of a patient–physician encounter. Thus, online 
tutorials might be a valuable amendment to medical edu-
cation. Although online tutorials will certainly outlive the 
pandemic, face-to-face training will always remain the 
primary cornerstone in medical education. Nonetheless, 
the digital version of traditional PAL is a valuable modifi-
cation to medical education.

Acknowledgements
Not applicable.



Page 6 of 6Festl‑Wietek et al. BMC Medical Education          (2022) 22:681 

Authors’ contributions
AHW and TFW were responsible for the design and conduction the study, as 
well as acquisition, analysis and interpretation of data. AHW and TFW drafted 
the first version of the manuscript. RE and NB and JG was involved in data 
analyses and interpretation and revised the manuscript critically. SZ made 
substantial contributions to the study design and revised the manuscript criti‑
cally. All authors approved the final version of the manuscript and agreed to 
be accountable for all aspects of the work.

Funding
Open Access funding enabled and organized by Projekt DEAL. We acknowl‑
edge support with financing publication fees by Deutsche Forschungs‑
gemeinschaft and Open Access Publishing Fund of the University of 
Tuebingen

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request

Declarations

Ethics approval and consent to participate
The study received ethics approval from the Ethics Committee of Tuebingen 
Medical Faculty (no. 162/2021BO2). Participation in the study was voluntary, 
but participation in the course was mandatory. Students did not receive any 
reimbursement for participating. All methods were carried out in accordance 
with relevant guidelines and regulations. Informed consent was obtained 
from all subjects and/or their legal guardian. All participants provided their 
written informed consent, and all of their responses and data were kept 
anonymous

Consent for publication
Not applicable.

Competing interests
The authors declare no conflict of interest.

Author details
1 TIME ‑ Tübingen Institute for Medical Education, University of Tuebingen, 
Tuebingen, Germany. 2 Deanery of Students’ Affairs, University of Tuebingen, 
Tuebingen, Germany. 3 Department of Psychosomatic Medicine and Psycho‑
therapy, University Hospital Tuebingen, Tuebingen, Germany. 

Received: 26 April 2022   Accepted: 7 September 2022

References
 1. Vogel B, McMillan A, Dethleffsen K. Peer‑Assisted Learning–mehr als eine 

Methode. In:  Methoden in der Hochschullehre: Springer; 2019. p. 45–62.
 2. Herrmann‑Werner A, Gramer R, Erschens R, Nikendei C, Wosnik A, 

Griewatz J, et al. Peer‑assisted learning (PAL) in undergraduate medical 
education: An overview. Zeitschrift für Evidenz, Fortbildung und Qualität 
im Gesundheitswesen. 2017;121:74–81.

 3. Benè KL, Bergus G. When learners become teachers. Fam Med. 
2014;46:783–7.

 4. Topping K, Ehly S. Peer‑assisted learning: Routledge; 1998.
 5. Loda T, Erschens R, Loenneker H, Keifenheim KE, Nikendei C, Junne F, et al. 

Cognitive and social congruence in peer‑assisted learning–A scoping 
review. PLoS One. 2019;14(9).

 6. Schmidt HG, Moust J. H: What makes a tutor effective? A structural‑equa‑
tions modeling approach to learning in problem‑based curricula. Acad 
Med. 1995;70(8):708–14.

 7. Lockspeiser TM, O’Sullivan P, Teherani A, Muller J. Understanding the 
experience of being taught by peers: the value of social and cognitive 
congruence. Advanc Health Sci Educ. 2008;13(3):361–72.

 8. de Menezes S, Premnath D. Near‑peer education: a novel teaching pro‑
gram. Int J Med Educ. 2016;7:160.

 9. Allen T, Eby L. Relationship effectiveness for mentors: factors associated 
with learning and quality. J Manag. 2003;29(4):469–86.

 10. Dioso‑Henson L. The effect of reciprocal peer tutoring and non‑reciprocal 
peer tutoring on the performance of students in college physics. Res 
Educ. 2012;87(1):34–9.

 11. Rajab MH, Gazal AM, Alkattan K. Challenges to online medical education 
during the COVID‑19 pandemic. Cureus. 2020;12(7).

 12. Loda T, Löffler T, Erschens R, Zipfel S, Herrmann‑Werner A. Medical educa‑
tion in times of COVID‑19: German students’ expectations – A cross‑
sectional study. PLoS One. 2020;15(11):e0241660.

 13. Roberts V, Malone K, Moore P, Russell‑Webster T, Caulfield R. Peer 
teaching medical students during a pandemic. Med Educ Online. 
2020;25(1):1772014.

 14. Dost S, Hossain A, Shehab M, Abdelwahed A, Al‑Nusair L. Perceptions 
of medical students towards online teaching during the COVID‑19 
pandemic: a national cross‑sectional survey of 2721 UK medical students. 
BMJ Open. 2020;10(11):e042378.

 15. Co M, Chung PH‑Y, Chu K‑M. Online teaching of basic surgical skills to 
medical students during the COVID‑19 pandemic: a case–control study. 
Surg Today. 2021;51(8):1404–9.

 16. Hodgson JC, Hagan P. Medical education adaptations during a pandemic: 
transitioning to virtual student support. Med Educ. 2020;54(7):662–3.

 17. Hojat M, Mangione S, Nasca TJ, Cohen MJ, Gonnella JS, Erdmann JB, et al. 
The Jefferson Scale of Physician Empathy: development and preliminary 
psychometric data. Educ Psychol Measure. 2001;61(2):349–65.

 18. der Befunderhebung PP, der Befunderhebung AP. Die biopsychosoziale 
Anamnese. Psychosomatische Grundversorgung. 2015;55.

 19. Herrmann‑Werner A, Loda T, Wiesner LM, Erschens RS, Junne F, Zipfel S. Is 
an obesity simulation suit in an undergraduate medical communication 
class a valuable teaching tool? A cross‑sectional proof of concept study. 
BMJ Open. 2019;9(8):e029738.

 20. Loda T, Erschens R, Nikendei C, Zipfel S, Herrmann‑Werner A. Qualitative 
analysis of cognitive and social congruence in peer‑assisted learning ‑ 
The perspectives of medical students, student tutors and lecturers. Med 
Educ Online. 2020;25(1):1801306.

 21. Yew EH, Yong JJ. Student perceptions of facilitators’ social congruence, 
use of expertise and cognitive congruence in problem‑based learning. 
Instruct Sci. 2014;42(5):795–815.

 22. Nestel D, Clark S, Tabak D, Ashwell V, Muir E, Paraskevas P, et al. Defining 
responsibilities of simulated patients in medical education. Simul Health‑
care. 2010;5(3):161–8.

 23. Cleland JA, Abe K, Rethans J‑J. The use of simulated patients in medical 
education: AMEE Guide No 42. Med Teach. 2009;31(6):477–86.

 24. Gaur U, Majumder MAA, Sa B, Sarkar S, Williams A, Singh K. Challenges 
and opportunities of preclinical medical education: COVID‑19 crisis and 
beyond. SN Comprehen Clin Med. 2020;2(11):1992–7.

 25. Jiang Z, Wu H, Cheng H, Wang W, Xie AN, Fitzgerald SR. Twelve tips for 
teaching medical students online under COVID‑19. Med Educ Online. 
2021;26(1):1854066.

 26. Riess H, Kraft‑Todd G. EMPATHY: a tool to enhance nonverbal com‑
munication between clinicians and their patients. Acad Med. 
2014;89(8):1108–12.

 27. Tolsgaard MG, Gustafsson A, Rasmussen MB, HØiby P, Müller CG, Ringsted 
C. Student teachers can be as good as associate professors in teaching 
clinical skills. Med Teach. 2007;29(6):553–7.

 28. Coetzee SA, Schmulian A, Coetzee R. Web conferencing‑based tutorials: 
student perceptions thereof and the effect on academic performance in 
accounting education. Account Educ. 2018;27(5):531–46.

 29. Weyrich P, Schrauth M, Kraus B, Habermehl D, Netzhammer N, Zipfel S, 
et al. Undergraduate technical skills training guided by student tutors‑
‑analysis of tutors’ attitudes, tutees’ acceptance and learning progress in 
an innovative teaching model. BMC Med Educ. 2008;8:18.

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


	Online student tutorials for effective peer teaching in digital times: a longitudinal quantitative study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Online teaching
	Aim

	Methods
	Study design
	Ethics
	Measurements
	Procedure
	Data analysis

	Results
	Sample
	Interaction
	General evaluation of the online format
	Nonverbal and verbal communication
	Empathy in the patient-physician communication
	Study environment
	Learning success

	Discussion
	Principal results
	Interaction
	Nonverbal and verbal communication and empathy
	Learning success
	General evaluation and technical difficulties
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


