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ABSTRACT

The concept of peer-assisted learning (PAL) has been implemented at many medical
faculties. Due to the Covid-19 pandemic, parts of the medical education experience
transitioned to digital formats. However, little is known about PAL and online student
tutorials. PAL is effective due to cognitive and social congruence. This study aims to
investigate these concepts in an online student tutorial on taking a patient’s medical
history. This longitudinal study took place in a preclinical communication course on how
to take a patient’s medical history. In an online student tutorial, the students learned
how to take a patient’s psychosocial medical history. Using standardised questionnaires,
cognitive and social congruence were assessed. T-tests of independent samples were
performed for data comparison. The participants included 128 second-year medical
students and 5 student tutors. Cognitive congruence (Msiudent = 4.19 £ 0.56;
Msiudenttutor = 4.04 = 0.57) and social congruence (Msyygent = 4.25 = 0.56; Msiudenttutor
= 4.06 + 0.57) were high for both students and student tutors in the online setting. In
comparison to the face-to-face group, students in the online setting considered the
student tutors to be significantly (p < .05) more socially congruent. Learning success
increased during the course; however, it was not influenced by cognitive congruence.
Cognitive and social congruence are high in an online setting. The students’ learning
success increased during the online tutorial. Based on the higher level of social con-
gruence, student tutors might be very motivated to be open and approachable in an
online setting. Simultaneously, students might pay more attention and participate
actively in the online setting. Social and cognitive congruence contribute to the effec-
tiveness of online student tutorials and, thus, online student tutorials should be inte-
grated into medical training.
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Introduction

Student tutorials are a significant part of medical
education. The concept of peer-assisted learning
(PAL) has been implemented at many medical facul-
ties [1]. PAL represents a favored method in univer-
sity teaching as medical students are taught by their
peers [2]. PAL aims to reduce distance between stu-
dent and course content so that students are taught
by other students who previously attended the course
they are taking. Peers are closer to students, under-
stand their difficulties better and can explain topics at
an appropriate level [3-5]. Thus, PAL takes place via
student tutorials to complement the usual medical
curriculum and is implemented in various settings
and subjects, such as problem-based learning, skills
labs, anatomy, history taking and communication
skills [6-9].

Cognitive and social congruence in PAL

Several studies have shown that PAL is especially
effective when student tutors and students perceive
themselves as cognitively and socially congruent
[3,4,10,11]. Cognitive congruence is defined as the
dynamic when student tutors and students have the
same knowledge framework [3,4,10,11]. In compar-
ison to lecturers, student tutors also use language that
is more familiar to students [3,11-13]. Thus, student
tutors better understand where students struggle and
can explain topics at an appropriate level [3-5,12].
Social congruence is created by the fact that student
tutors and students share the same social roles, e.g.,
they are both medical students [3,4,13]. Student
tutors are considered socially congruent when they
are interested in students’ daily life and when they
behave supportively and empathically towards stu-
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dents [3,4,14]. Furthermore, when they are socially
congruent, student tutors encourage their students to
actively participate in class by giving feedback, taking
risks and asking questions [10,15,16].

Online teaching

Due to the Covid-19 pandemic, classroom lectures,
seminars, and clinical placements could no longer be
performed in the usual face-to-face settings and
needed to transition to a digital setting. Even prac-
tical exams like OSCEs began to take place online
via video conference systems [17]. Based on the
results of a national cross-sectional survey on online
teaching in the UK, Dost et al. (2020) suggested that
medical schools could increase the efficacy of med-
ical education by combining face-to-face and online
teaching that was focused on team-based or pro-
blem-based learning [18]. In a study by Loda et al.
(2020), when medical students were asked about
their expectations regarding Covid-19 and medical
education, they considered the digital transforma-
tion of medical education to be a change that may
improve the medical curriculum by allowing stu-
dents to complete the curriculum with virtual or
augmented reality [19]. Student tutorials also needed
to shift to a digital format. Co et al. (2021) investi-
gated the clinical competency of basic surgical skills
in an online vs. face-to-face tutorial and found no
significant difference in clinical competency after
attending the different formats [20].
However, when it comes to online tutoring, the
question arises whether the cognitive and social
congruence underlying fruitful learning processes
might be affected by the online format.

course

Aim

This study aimed to investigate cognitive and social
congruence between students and student tutors in
online student tutorials. Furthermore, the study
investigated the relationship between students’ learn-

ing success and cognitive and social congruence in
the online student tutorials.

Material and methods
Study design

This study presents a longitudinal quantitative design
focusing on cognitive and social congruence in online
student tutorials and their influence on students’
learning success. Second-year medical students were
invited to take part in the study. It took place at the
Medical Faculty of the Eberhard-Karls University of
Tibingen in the 2021 summer term (from April to
July 2021).

Ethics

The study received ethics approval from the Ethics
Committee of Tibingen Medical Faculty (no. 162/
2021B0O2). Participation was voluntary, and students
did not receive any reimbursement for participating.
All participants provided their written informed con-
sent, and all of their responses and data were kept
anonymous.

Measurements

Cognitive and social congruence were assessed by the
reliable and valid questionnaire of Loda et al. (2020)
[21]. Cronbach’s Alpha of cognitive congruence was
0.817 for students and 0.842 for student tutors, and
Cronbach’s Alpha of social congruence was 0.913 for
students and 0.927 for student tutors [21]. Cognitive
congruence was assessed by 7 items and social con-
gruence by 15 items, both rated on a 5-point Likert
scale ranging from 1 (I strongly disagree) to 5 (I
strongly agree). Measures of cognitive congruence
were similar to questions such as ‘The tutor was
able to explain issues adapted to the students’ lan-
guage and knowledge’ or ‘The tutor asked students
questions they were well able to understand.” Social
congruence was measured with items such as ‘The
tutor proved to be interested in me as student and
learner’ or “There was a supporting and trustful learn-
ing basis between tutor and students’. The question-
naire was separated into students’ and student tutors’
view. The medical students were also asked about
possible technical difficulties like internet connection
or video transmission and how actively they partici-
pate in class. To measure learning success, students
were asked to complete a checklist where they named
the relevant aspects of a patient’s psychosocial med-
ical history.

Procedure

This study was integrated into a regular communica-
tion training called ‘iTtpFerl’. In the iTiipFerl course,
students practice basic skills in communication,
interacting with a patient in different communication
settings with an increasing degree of fidelity, includ-
ing role plays and encounters with standardised
patients and real patients. The study took place on
the second practice unit, where medical students have
to take the psychosocial medical history. This practice
unit represented one session and lasted 60 min. In
this practice unit, the medical students take the psy-
chosocial medical history with a standardised patient
wearing an obesity suit simulating a patient suffering
from diabetes [22]. The medical students should find
out possible psychosocial factors for why the patient
cannot handle his diabetes. The practice unit was



taught by a student tutor. The student tutors received
a didactic and thematic training before the teaching.
The students were divided into groups based on their
allocation of the Medical Faculty. The student tutors
were evenly randomised to the several groups.

At the end of the practice unit, all medical stu-
dents, including the student tutor, evaluated the cog-
nitive and social congruence.

To measure learning success, the medical students
were asked to complete the checklist at three different
time points: at the start of the communication course
(T0), in the practice unit after the patient-physician
encounter (T1) and towards the end of the commu-
nication course (T2). Please see Figure 1 for more
details.

Data analysis

The normal distribution of the data was confirmed
using the Kolmogorov-Smirnov test. Descriptive
data, including mean values (M), standard deviations
(SD), sum scores, frequencies and percentages of
relevant factors, were calculated, and any missing
value was replaced with the mean value. To compare
the results of cognitive and social congruence
between student tutors and students, t-tests for inde-
pendent samples were performed. Moreover, effect
sizes of Cohen’s d were calculated for cognitive and
social congruence. The results of cognitive and social
congruence were also compared to the face-to-face
group of Loda et al. (2020), which presented raw data
in a face-to-face setting by using t-tests for indepen-
dent samples [21]. The raw data of the face-to-face
setting consisted of 676 medical students from several
years of study (including first until last year of study)
of the Medical Faculty of University of Tuebingen
collected in 2018 [21].

Learning success was compared by usingt-tests for
dependent samples over the three time points. To test
the influence of cognitive and social congruence on
learning success, the Likert scale of the questionnaire
for cognitive and social congruence was transformed
from 0 to 4 to 1 to 5. Furthermore, correlations were
calculated using Pearson and Spearman correlations.

TO: Learning success
(Checklist)

T1: Learning success
(Checklist)
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The Statistical 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

Of 165 medical students invited to participate, 128
took part in the study (Response Rate = 77.6%). The
average age was 22.64 + 2.44, with 67.7% of partici-
pants being female. Five student tutors participated in
the study, having an average age of 25.60 + 3.26 and
80% of whom were female.

Cognitive congruence

The medical students evaluated the student tutors as
being cognitively congruent, with M = 4.19 £ 0.56.
The student tutors likewise considered the students to
be cognitively congruent, with M = 4.04 = 0.57.
When regarding the single items of cognitive congru-
ence, there were significant differences for similar
language as well as stress-free and relaxed learning
atmosphere, where the students agreed significantly
higher in comparison to the student tutors. Please see
Table 1 for more details.

Social congruence

Overall, the medical students considered the student
tutors to be socially congruent (M = 4.25 + 0.56), and
the student tutors also perceived the students as
socially congruent (M = 4.06 = 0.57). However,
there were significant differences for single items of
social congruence, including being empathic, effective-
ness in group discussion, being open for questions,
being interested in the students and supportive and
trustful learning base. The student tutors agreed sig-
nificantly more that they were interested in the stu-
dents and their daily lives. In the other items that
were significantly different, the students were more
likely to agree than the student tutors (see Table 2.)

T2: Learning success
(Checklist)

: .

Start of 1 week

the course Practice unit:

s >

End of the
course

2-3 weeks

Patient-physician-encounter
Assessment: cognitive and social congruence,
active participation in class,

technical difficulties

Figure 1. Study design and process of the study. At the start of the course, the first learning success check took place. One week
later, the students participated in the online practice unit (60 min), followed by the second learning success check. After two to

three weeks, the third learning success check took place.
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Table 1. Cognitive congruence from the students’ and student tutors’ perspectives in online student tutorials. Items that differ
significantly are marked with *. The data were collected in summer term 2021 at the Medical Faculty of the Eberhard-Karls

University Tuebingen, N = 128 medical students participated.

Medical students Student tutors t-test Cohen’s d
Items Mean SD Mean SD p d
Shared knowledge base 3.52 1.00 3.71 0.64 0.256 0.209
Similar language use* 4.36 0.74 4.00 0.71 0.042 0.498
Tutor prefers informal contact 3.78 1.08 3.81 0.93 0.901 0.030
No hesitation in case of ambiguities 4.31 1.01 3.95 0.921 0.133 0.364
Stress-free and relaxed learning atmosphere* 4.49 0.80 4.05 1.07 0.031 0.525
Comprehensible and informal communication 4.46 0.79 414 0.79 0.092 0.409
Open and non-judgmental learning environment 4.40 0.87 4.00 0.78 0.051 0.474

Table 2. Social congruence from the students’ and student tutors’ perspectives in online student tutorials. Items that differ
significantly are marked with *. The data were collected in summer term 2021 at the Medical Faculty of the Eberhard-Karls

University Tuebingen, N = 128 medical students participated.

Medical students  Student tutors t-test Cohen’s d
Items: The tutor ... Mean SD Mean SD p d
was interested in our problems 454 0.70 443 0.68 0.527 0.153
helped us understand the topics 452 0.72 419 0.60 0.056 0.463
could explain the topics using my language and knowledge 456 0.72 433  0.66 0.194 0.314
took time to answer our questions 462 0.68 457 051 0.777 0.068
supported us when facing difficulties with the subject matter 454 075 433 058 0.246 0.280
showed empathy by responding to my expectations and needs* 456 0.67 414 073 0.013 0.604
showed interest in me as a student and learner 439 084 419 075 0.308 0.246
was able to mediate effectively in group discussions* 420 093 333 066 < 0.001 0.980
was open and accessible to questions and problems* 469 058 438 0.59 0.031 0.524
gave me helpful and constructive feedback 459 073 448 0.60 0.521 0.155
considered the student tutor as role model 345 1.12 352 093 0.79 0.064
was interested in me and my everyday life* 314 121 386 1.24 0.016 0.588
a supportive and trusting learning environment developed between the tutor and 432 081 390 094 0.038 0.504

me*

| was relaxed as the student tutor had already passed the course 348 1.24 367 1.16 0.538 0.148
Overall, the student tutorial was effective 415 0.84 410 0.70 0.775 0.069

For both medical students and student tutors,
a significant high correlation was measured regarding
cognitive and social congruence (students: rpearson
= 0.686, p < .001; student tutors: ryearman = 0.771,
p < .001).

Comparison with face-to-face group

When comparing the above results in the online setting
with a face-to-face group [21], similar scores were found
for cognitive congruence for medical students (Mg,ce.
toface = 4.01 £ 0.54 vs. M = 4.19 + 0.56, p > .05) as well
as for student tutors (Mgcetoface = 4.15 = 0.53 vs.
M =4.04 £ 0.57, p > .05). The social congruence results
for student tutors were also similar (Mg, ce_toface =4.23 £ 0.50
vs. M =4.06 £ 0.57, p > .05). The medical students’ social
congruence in the online setting was significantly higher
than the face-to-face group (Mgce to-face = 3.83 £ 0.60 vs.
M =425+ 0.56, p < .05). Please see Figure 2 and Figure 3
for more details.

When regarding the single items for social con-
gruence, the medical students in the online setting
scored significantly higher in comparison to the
face-to-face group, indicating that social interac-
tions such as showing empathy and interest or

giving feedback were not affected by the online
format. The student tutors in the online format
also gave significantly higher scores on the items
related to being interested and giving feedback. As
for cognitive congruence, the medical students
indicated significantly higher ratings for items
related to a stress-free and relaxing learning atmo-
sphere and an open learning environment.
However, the student tutors in the online tutorial
agreed significantly less that the contact was infor-
mal when compared to the tutors in the face-to-
face group. Please see the Table 3 in the Appendix
for all results.

Learning success

The students were asked to complete the checklist for
psychosocial medical history at three different time
points. The results of these checklists indicate
a significant increase (p < .05) in learning success.
Medical students completed the checklist with fewer
mistakes as time went on, reaching the highest score
at the last measuring point, T2 (Mo = 3.65 £ 2.61;
M, = 4.55 + 2.24; M, = 5.53 + 2.3; T0/T1: Cohen’s
d = 0.36 [low]; T0/T2: Cohen’s d = 0.74 [high]; T1/
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Cognitive Congruence - Students' perspective

6.00

Shared Similar language Tutor prefers
knowledge base use informal contact

® online group

* *
5.00
4.00
3.00
2.00
1.00

No hesitation in  Stress-free and Comprehensible Open and non-
case of
ambiguities

and informal
communication

relaxed learning
atmosphere

judgmental
learning
environment

| face-to-face group

Cognitive Congruence - Student tutors' perspective

6.00
5.00
4.00
3.00
2.00
1.00

Shared Similar language Tutor prefers
knowledge base use informal contact

® online group

No hesitation in  Stress-free and Comprehensible Open and non-
case of
ambiguities

relaxed learning  and informal judgmental
atmosphere  communication learning
environment

| face-to-face group

Figure 2. Cognitive congruence from the students’ and student tutors’ perspectives in comparison to the face-to-face group.
Items that differ significantly with p < .05 are marked with *. The data were collected in summer term 2021 at the Medical
Faculty of the Eberhard-Karls University Tuebingen, N = 128 medical students and five student tutors participated.

T2: Cohen’s d = 0.41 [moderate]). However, there
was no significant correlation between cognitive con-
gruence and learning success.

Students’ perception of study environment and
evaluation of the course

Among the medical students, 76.1% participated in
the online tutorial at their desk and 15.4% in their
office, and 83.8% had no technical difficulties.
None of the student tutors had technical difficul-
ties. Furthermore, the medical students reported
that they were not disturbed by external factors
like children or noise (M = 3.07 %= 2.20).
However, 33.3% admitted that they were distracted
by other things like email or social media.
Simultaneously, the medical students agreed partly
that they participated actively in the communica-
tion course just as they would in a face-to-face
format (M = 3.05 = 1.31). However, the medical
students did not prefer the online format over the
face-to-face setting (M = 2.05 £ 1.17).

Discussion

This study investigated cognitive and social congru-
ence in online student tutorials and their influence on
learning success.

The results showed that students considered stu-
dent tutors to be cognitively and socially congruent in
online tutorials. Similarly, student tutors perceived
the medical students as cognitively and socially con-
gruent. In comparison to the face-to-face group,
medical students in the online tutorial rated social
congruence significantly higher but cognitive congru-
ence about the same. Regarding learning success,
students scored higher on the checklist of psychoso-
cial medical history as the communication course
went on. However, learning success was not influ-
enced by cognitive congruence. Moreover, the medi-
cal students and student tutors had no technical
difficulties during the tutorial.

The current literature or data availability regarding
the subject of the study are scarce. Thus, the discussion is
limited to current findings and we tried to compare the
results with previous findings in a face-to-face setting.
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Social Congruence - Students' perspective
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Social Congruence - Student tutors' perspective
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Figure 3. Social congruence from the students’ and student tutors’ perspectives in comparison to the face-to-face group. Items
that differ significantly with p < .001 are marked with ***. The data were collected in summer term 2021 at the Medical Faculty
of the Eberhard-Karls University Tuebingen, N = 128 medical students and five student tutors participated.

Cognitive congruence and social congruence in
online student tutorials

Opverall, medical students perceived student tutors as
cognitively and socially congruent. The student tutors
likewise considered the students to be cognitively and
socially congruent. Due to the Covid-19 pandemic,
the communication course could not take place in
person, and no direct comparison to a face-to-face
condition was available. Thus, we decided to compare
the data from the online communication course with
raw data from a face-to-face group [21]. There was
no significant difference in cognitive congruence
between the online setting and the face-to-face
group for either students or student tutors. Similar
results were found for social congruence from the

student tutors’ perspective. However, the students
rated social congruence higher in the online setting
in comparison to the face-to-face group. This result
was also found in a pilot study where cognitive and
social congruence were compared in student tutorials
in an online setting versus a face-to-face setting [23].
In the present study, several items of social congru-
ence like helping students, being interested and being
open and approachable were rated higher in the
online setting. Student tutors are often highly moti-
vated and enthusiastic about their job as they want to
share their knowledge and teach students the relevant
skills [3,24,25]. At the beginning of the Covid-19
pandemic, student tutorials were not allowed to take
place due to social distancing. While other teaching
concepts like lectures or clinical courses were



converted into a digital format, student tutorials were
left out. This study provided the student tutors an
opportunity to teach again, perhaps making them
highly motivated and enthusiastic about contributing
to social congruence. Furthermore, Stephens et al.
(2016) indicated that student tutors’ motivation
might come along with cognitive congruence [26].
As cognitive congruence was high, the student tutors
might have been motivated to rise to the challenge of
the new online setting by remaining open, approach-
able and empathetic.

Furthermore, Coetze et al. (2018) found that atten-
dance of web conference-based tutorials positively
impacted students’ academic performance, with the
majority of respondents agreeing that regularly
attending the web conferences and connecting with
instructors improved their academic performance
[27]. Based on these results, the question arises as to
whether students might be more likely to pay atten-
tion in an online setting. The results of the current
study showed that the students were focused in the
online student tutorial, as they participated actively,
were not distracted and had no technical difficulties.
The students might have focused on the student
tutors’ behavior in the online setting, thus rating the
student tutors as being more socially congruent.
Future research should focus on the students’ cogni-
tive and social processes when participating actively
in online student tutorials.

Learning success

The students’ learning performance increased as the
communication course went on, implying that stu-
dent tutors were effective teachers and might be as
good as professional lecturers [3,25,28]. However,
contrary to previous literature, learning performance
was not influenced by cognitive congruence as several
studies have reported [3,11,16]. This result suggests
that the online setting prevented cognitive congru-
ence from contributing to learning success.

Strengths and limitations

To the best of our knowledge, this study presented
the first investigation of cognitive and social congru-
ence in online student tutorials. Limitations of our
study are that we had a limited number of partici-
pants, with just 5 student tutors, and that they might
have been particularly motivated when participating
in the study. The missing randomisation of partici-
pants also presents a limitation. However, we think
that it does not impact the results as we followed the
allocation of the Medical Faculty. Furthermore, this
study considered only how to teach one soft skills like
taking medical history from a patient with non-
controlled diabetes. Moreover, soft skills might be
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easier to teach than hard skills. Thus, future research
should consider the teaching of further scenarios on
how to take a patient’s medical history as well as the
teaching of hard skills in an online setting.

Conclusion

This study investigated cognitive and social congruence
in an online communication course. The results showed
that cognitive and social congruence were high for both
the students and the students tutors. In comparison to the
face-to-face groups, the students rated social congruence
significantly higher in the online format, implying that
student tutors were very motivated to be open and
approachable with the students. Simultaneously, students
might pay more attention in the online setting when
participating actively, which may lead them to consider
the student tutors to be more socially congruent. Future
research should focus on the cognitive and social pro-
cesses in online student tutorials. Regardless, the results
showed that online student tutorials are effective when
the student tutors are motivated which contributes to
social ~congruence and teaching soft  skills.
Consequently, online student tutorials should be inte-
grated into medical training.
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Appendix

Table 3. Medical students’ and student tutors’ results of cognitive and social congruence compared between the face-to-face
(N = 676, collected in 2018 at Medical Faculty of University of Tuebingen) and online setting (N = 133, collected in 2021 at
Medical Faculty of University of Tuebingen) based on the single items.

Medical Students Student Tutors
Face-to- Face-to-

face Online Statistics face Online Statistics
Items Mean SD Mean SD p Mean SD Mean SD p
IT Same knowledge base 359 087 352 1.00 >.05 328 086 371 064 <.05
12 Similar language 430 069 436 074 >.05 418 087 400 071 >.05
13 Preferring informal contact 3.81 0.88 378 108 >.05 420 0.84 381 093 >.05
14 Student wasn't afraid to tell tutor if they didn't understand anything 418 083 431 101 >.05 391 096 395 092 > .05
15 Being interested in students’ needs and problems 398 0.82 454 070 <.001 437 061 443 068 > .05
17 Helping students 418 072 452 072 <.001 429 067 419 060 > .05
18 Tutor was able to explain students the topics based on their language 4.19 145 456 0.72 <.05 430 067 433 066 > .05

and knowledge base

19 Taking time for questions 418 075 4.62 068 <.001 455 059 457 051 >.05
110 Supportiveness of student tutor 406 079 454 075 <.001 439 058 433 058 >.05
111 Showing empathy 3.87 0.80 456 067 <.001 426 067 414 073 > .05
112 Being interested in student as learner 371 082 439 084 <.001 413 071 419 075 > .05
113 Effectiveness of the student tutor 351 086 420 093 <.001 379 072 333 066 < .01
114 Being open and approachable 419 071 469 058 <.001 449 061 438 059 >.05
115 Helpful and constructive feedback 334 0.89 459 073 <.001 378 094 448 060 <.001
118 Seeing tutor as role model 313 1.03 345 118 <.01 355 096 352 093 >.05
119 Stress-free and relaxing learning atmosphere 379 096 449 080 <.001 397 02 405 107 >.05
120 Being interested in students 320 103 314 121 >.05 368 093 38 124 > .05
121 Easy and informal communication 409 079 445 079 <.001 439 068 414 079 > .05
122 Trustful learning base 380 0.80 432 081 <.001 420 070 390 094 > .05
123 Creating an open and non-judgmental learning environment 389 0.80 448 087 <.001 427 071 400 078 > .05
124 Successfully passed the course 354 121 348 124 >.05 383 106 367 116 > .05
126 Effectiveness of tutorial 409 083 415 084 >.05 436 073 410 070 > .05
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