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Abstract 

Objectives: To compare Pictorial Representation of Illness and Self-Measure (PRISM) and a numeric scale for self-
reflection in dental students.

Methods: Fourth year dental students were randomly assigned to each receive one interview based on PRISM or a 
numeric scale to self-assess their competencies at the beginning (t1), the middle (t2) and the end (t3) of integrated 
clinical course. Questionnaires were used to assess self-perceived benefit of the interviews at each time points.

Results: Students in PRISM group perceived a higher benefit regarding the self-assessment of their practical skills 
at all time points (P < 0.05), for theoretical knowledge at t2 and t3 (P < 0.05) and reaching the course objectives at t3 
(P = 0.04). At all time points, PRISM group rated their interview (P = 0.04), the applied instrument (PRISM, P = 0.01) and 
the benefit of the combination of both higher than numeric scale group (P < 0.05).

Conclusion: In this preliminary study, PRISM was superior against a numeric scale and can be recommended for 
dental education to facilitate self-assessment.
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Introduction
Dental and medical education are in a phase of transi-
tion; the development of student-centered curricula 
[1], fulfilling the appropriate inclusion of education and 
training [2], alongside with the increasing demand of the 
teacher´s role as a coach during medical studies [3, 4] are 
several issues of importance. For this reason, students’ 
abilities in self-reflection and self-assessment during 
their studies are of increasing relevance [5, 6]. Originally, 
self-reflection means the view of a person by his-/herself, 

and reflecting on (and learning based on) experiences [7, 
8]. In context of education, it means that students reflect 
on their own strengths and deficiencies, leading to a defi-
nition of learning aims and, ideally, learning progress [9]. 
It has been documented that the ability to self-reflect 
is associated with academic performance and learning 
effectiveness [10, 11]. Therefore, self-reflection appears 
crucial for lifelong learning, especially due to the ability 
to set goals and evaluate their attainment (self-feedback), 
helping to learn and to motivate for future tasks [12].

While several approaches are available for self-
reflection, a gold-standard or most favorable measure 
is still missing [13]. In this respect, any measure to 
support or foster self-reflection is challenged by con-
temporary tasks like student-centered education or 

*Correspondence:  gerhard.schmalz@medizin.uni-leipzig.de

1 Department of Cariology, Endodontology and Periodontology, University 
of Leipzig, Leipzig, Germany
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12909-022-03967-7&domain=pdf


Page 2 of 10Schmalz et al. BMC Medical Education          (2022) 22:894 

appropriate inclusion of competency-based education 
[1] and on the other hand by complex issues like the 
student–teacher relationship [14]. Supporting students 
to develop self-reflection skills is highly important for 
contemporary medical education [12]. Considering the 
high relevance of this topic on the one hand, and the 
absence of a gold-standard method on the other, there 
appears a gap in research in the field of dental (and 
overall medical) education.

Therefore, novel and innovative intervention strate-
gies to support self-reflection in dental and medical 
education appear needed and are a potentially prom-
ising target of dental education research. Recently, a 
novel instrument has been introduced in dental edu-
cation context, which originated from the field of 
psychology/psychosomatics, i.e., the Pictorial Repre-
sentation of Illness and Self-Measure (PRISM) [15]. 
PRISM is a visual metaphor, which was primarily devel-
oped to measure suffering, especially helping patients 
with severe chronic general diseases [16, 17]. In a mod-
ified form, PRISM has been applied to undergraduate 
dental education, whereby the context of the task was 
transferred into dental studies. Previous studies used 
PRISM for self-reflection in the field of conservative 
dentistry and periodontology, showing that students 
perceived a benefit of the visual metaphor, which was 
also experienced to support the student–teacher-rela-
tionship [18]. Moreover, PRISM was also sensitive as 
a quantitative measurement of subjectively perceived 
gain in competencies during a simulation course in 
conservative dentistry [19]. Although those previous 
studies showed that PRISM is a promising tool to fos-
ter self-reflection in dental education, it has not been 
tested against other measures, yet. Based on a recent 
systematic review, rubric-tools, e.g. numeric scales are 
the most commonly used measures for self-reflection 
[13] and thus might be considered as a kind of refer-
ence standard in this context. Many institutes use their 
own numeric scales for evaluation and self-assessment 
of the students.

Accordingly, this current study aimed to compare 
PRISM with a numeric scale as self-reflection tool dur-
ing a clinical course for undergraduate dental students. 
Two randomly assigned groups received either three 
PRISM tasks or numeric-scale based interviews about 
their competencies (including skills and knowledge, need 
for education and their perceived distance from reaching 
the course objectives) during a clinical integrated course. 
The applied numeric scale was in line with similar rubric 
tools, but an individually composed, study-specific evalu-
ation instrument. It was hypothesized that students per-
ceive a higher benefit with regard to their self-reflection 
of PRISM compared to the numeric scale.

Methods
Study design
The study protocol was reviewed and approved by the 
ethics committee of the medical faculty of University of 
Leipzig, Germany (No: 117/20-ek). This study compared 
two randomly assigned groups using either the PRISM 
method (group A) or a numeric scale (group B) for inter-
views during one term of their clinical course. All partici-
pants were informed verbally and in writing and provided 
their written informed consent.

Participants and groups
Sample size calculation: a difference in mean of 1.5 
points with a standard deviation of 2 should be detected 
and revealed with a power of 80% and a type error rate 
of α = 5%. Therefore, a sample size of 17 was necessary. 
Accordingly, to compensate a potential drop out dur-
ing follow-up, 18  4th year undergraduate students were 
recruited to each group (group A / B). Inclusion crite-
ria were starting the first term (winter term 2021/22) 
in the clinical integrated course on conservative den-
tistry and prosthodontics as well as consent for volun-
tary participation. Moreover, students who had already 
used the PRISM task were excluded from the study. The 
participating students were randomly assigned to one 
out of two groups (A/B) by the drawing of lots: group A 
received three PRISM task-based interviews and group B 
received three numeric-scale-based interviews during the 
first part of the clinical integrated course in winter term 
2021/22.

The PRISM task and interview
PRISM is a visual metaphor, which was developed in 
the field of psychology/psychosomatic medicine [16]. 
PRISM is able to visualize a relationship between a sub-
ject and associated objects in a defined context [17]. 
The methodic approach consists of a white metal board 
(210 × 297 mm, “context”), which was defined in the cur-
rent study to be “Your dental studies”. In the bottom right 
hand corner of the board, a fixed yellow circle (d = 7 cm) 
represents the “Subject” (“myself as a 4th-year dental 
student”). Differently colored magnetic discs (d = 5  cm) 
represent the “Objects”, which were different aspects of 
dental studies like “your practical skills in periodontol-
ogy”, or “your theoretical knowledge of conservative den-
tistry” (Fig.  1). The method has already been applied to 
the context of dental education and was used accordingly 
[18, 19]. In brief, students were simply instructed to place 
each “Object “ disc, whereby the closer the “Object” was 
placed to the “Subject”, the more salient the participant 
appraises the “Object” to be to the “Subject” in the defined 
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Context [17]. Accordingly, placing an object close to 
“myself as 4th-year dental student” reflects a good learn-
ing progress.

The PRISM interview consisted of five categories: 
theoretical knowledge, practical skills, interests, remain-
ing education need and perceived distance to reach-
ing the objectives of the clinical course. In each of those 
categories, five object disks were placed, reflecting the 
sub-fields of conservative dentistry (see Fig. 1). Accord-
ingly, 25 singular tasks were solved by the students and 
discussed with the interviewing teacher (interview time 
10–15 min).

The numeric scale and interview
The numeric scale was developed, consisting of the same 
questions and issues as the PRISM interview. Therefore, 
25 questions, which were in line with the PRISM task 
were answered on a scale between 0 = very bad/very high 
and 10 = very good/very high. Students were asked to 
rate their competencies based on these numeric scales 
and were able to discuss the results with the interviewer 
(interview time 8–12 min).

Scales to evaluate use of PRISM and numeric scale
Two different questionnaires were developed: The first 
questionnaire (questionnaire A) was devised to assess 
the subjectively perceived self-reflection abilities of the 

students. For this, students needed to rate their skills 
in self-reflection of their own competencies on a scale 
between 0 = very bad and 10 = very good. The second 
questionnaire (questionnaire B) was devised to evaluate 
the perceived benefit of the respective interviews (either 
PRISM or numeric scale-based). This questionnaire also 
used a scale between 0 = not helpful and 10 = very help-
ful. All of the questionnaires used underwent a short pre-
test with selected dental students who were not part of 
the current study to ensure understandability and clarity.

Study flow
The study flow is shown in Fig. 2. At baseline, all partici-
pants received questionnaire A and were allocated to the 
respective group. Participants received an interview with 
the respective method (either PRISM or numeric scale) at 
the beginning of winter term (t1), after six weeks (t2) and 
at the end of winter term (t3). After each interview, ques-
tionnaire B was completed. Finally, at t3, questionnaire A 
was completed again. Every interview was performed by 
the same experienced interviewer, who was not involved 
in the regular course of the students.

Statistical analysis
The statistical analysis has been performed with 
SPSS for Windows, version 24.0 (SPSS Inc., U.S.A.). 
Non-normally distributed data were compared using 

Fig. 1 Principle of PRISM interviews in the current study. Each disc represented a sub-aspect of the subject group restorative dentistry and 
periodontology. The circle in the bottom right hand represents “Myself as a  4th year dental student”, whereby the center of the circle is the 
“optimum”, i.e. the highest level of skills in the respective field
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Mann–Whitney-U-test or by Wilcoxon-test, respec-
tively. Categorical data were analyzed by Fisher exact 
test. The significance level was set at P < 0.05.

Results
Questionnaire A shows comparable results 
between groups
At baseline, the subjectively perceived abilities of self-
reflection were comparable in both groups (P > 0.05, 
Table  1). Comparing the results of questionnaire A 
between t1 and t3, there was neither a statistical signifi-
cant difference within group A (PRISM group, P > 0.05), 
nor in group B (numeric scale group, P > 0.05; Table 2).

Questionnaire B at t1after the first interview shows better 
results in PRISM group
After the first interview, students in group A per-
ceived a greater benefit of the interview regarding the 
self-assessment of their practical skills than group B 
(P = 0.04). Furthermore, group A rated their inter-
view (P = 0.04) and the applied instrument (PRISM, 
P = 0.02) as more suitable for self-reflection than group 
B (numeric scale). Additionally, group A rated the ben-
efit of the combination of interview and instrument 
greater than group B (P = 0.03; Table 3).

Questionnaire B at t2 after the second interview confirms 
better results in PRISM group
After the second interview (t2), students in group 
A rated their interview more helpful than group B 
for the self-reflection regarding theoretical knowl-
edge (P = 0.01), practical skills (P = 0.01) and reach-
ing the course objectives (P = 0.04). As at t1, group A 
rated their interview (P = 0.04), the applied instrument 
(PRISM, P = 0.01) and the benefit of the combina-
tion of interview and instrument higher than group B 
(P = 0.02; Table 4).

Questionnaire B at t3 after the third interview confirms 
again better results in PRISM group
After the third interview (t3), compared with students 
in group B, those in group A perceived a greater ben-
efit of the interview with regard to the assessment of 
their theoretical knowledge (P = 0.02) and practical 
skills (P = 0.04). As found for the two other time points, 
group A rated their interview (P = 0.04), the applied 
instrument (PRISM, P = 0.01) and the benefit of the 
combination of interview and instrument more highly 
than group B (P = 0.01; Table 5). The change over time, 
depending on group and time point is illustrated in 
Fig. 3 and Supplementary Fig. 1 for visualization.

Fig. 2 Study flow of the comparison between PRISM and numeric scale
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Discussion
In this study, PRISM was found to be superior to the 
numerical scale with regard to the subjectively per-
ceived benefit of the interview. This was rather obvious 
for student´s self-reflection on practical skills and theo-
retical knowledge than for the other issues. The per-
ceived benefit was greatest at the middle of the course 

(t2). Moreover, at each time point, students rated PRISM 
more highly than the numerical scale as an instrument 
for self-reflection.

In general, self-reflection and critical reflection is 
important as it supports learning progress through-
out one’s studies and is a mandatory ability for the 
whole working life as a dentist [20, 21]. However, it is a 

Table 1 Participants characteristics and baseline results of questionnaire A between groups

Mv mean value, sd standard deviation
* Mann–Whitney-U test
** Fisher test

Group A (PRISM, n = 18) Group B 
(numeric scale, 
n = 18)

P-value

Age (mv ± sd) 23.06 ± 2.57 23.38 ± 3.65 0.51*

Gender (% male) 33% 41% 0.67**

How good is your ability to self-assess the following issues? (0 = very bad– 10 = very good)

 Theoretical knowledge (mv ± sd) 6.69 ± 1.54 6.75 ± 1.34 0.80*

 Practical skills (mv ± sd) 6.13 ± 1.63 6.44 ± 1.41 0.41*

 Interests (mv ± sd) 8.31 ± 1.35 8.19 ± 1.38 0.77*

 Further need of education (mv ± sd) 7.63 ± 1.50 7.31 ± 1.49 0.64*

 Reaching the course objectives (mv ± sd) 7.50 ± 1.86 6.31 ± 2.06 0.09*

 How good is your general ability for self- reflection (0 = very bad – 10 = very good) (mv ± sd) 6.94 ± 1.57 7.50 ± 1.26 0.23*

How much do you agree with the following statements (0 = not at all – 10 = completely)?

 Continuous self-reflection is essential for further development of skills and knowledge (mv ± sd) 8.44 ± 0.96 9.13 ± 0.96 0.05*

 Ability to self-reflect is essential for a good dentist (mv ± sd) 8.81 ± 1.64 9.19 ± 1.17 0.53*

 Self-reflection is important to detect my own interests (mv ± sd) 8.19 ± 1.64 8.69 ± 1.25 0.44*

 Self-reflection is important to detect my strengths and weaknesses (mv ± sd) 8.44 ± 1.50 8.87 ± 1.31 0.43*

Table 2 Comparison of questionnaire A results between t1 and t3 within groups

Mv mean value, sd standard deviation
* Wilcoxon test

Group A (PRISM, n = 18) Group B (Numeric scale, n = 18)

T1 T3 P-value T1 T3 P-value

How good is your ability to self-assess the following issues? (0 = very bad– 10 = very good)

 Theoretical knowledge (mv ± sd) 6.69 ± 1.54 7.06 ± 1.24 0.40* 6.75 ± 1.34 7.37 ± 1.41 0.26*

 Practical skills (mv ± sd) 6.13 ± 1.63 6.62 ± 1.75 0.24* 6.44 ± 1.41 6.87 ± 1.71 0.46*

 Interests (mv ± sd) 8.31 ± 1.35 8.00 ± 1.26 0.30* 8.19 ± 1.38 8.31 ± 1.74 0.72*

 Further need of education (mv ± sd) 7.63 ± 1.50 7.00 ± 0.89 0.11* 7.31 ± 1.49 6.81 ± 1.47 0.34*

 Reaching the course objectives (mv ± sd) 7.50 ± 1.86 7.38 ± 1.02 0.80* 7.31 ± 2.06 7.63 ± 1.82 0.08*

 How good is your general ability for self-reflection (0 = very bad – 10 = very good) 
(mv ± sd)

6.94 ± 1.57 7.38 ± 1.45 0.16* 7.50 ± 1.26 7.50 ± 0.89 0.87*

How much do you agree with the following statements (0 = not at all – 10 = completely)?

 Continuous self-reflection is essential for further development of skills and knowl-
edge (mv ± sd)

8.44 ± 0.96 8.69 ± 1.01 0.38* 9.13 ± 0.96 9.00 ± 0.97 0.58*

 Ability to self-reflect is essential for a good dentist (mv ± sd) 8.81 ± 1.64 8.44 ± 1.15 0.15* 9.19 ± 1.17 8.63 ± 0.89 0.06*

 Self-reflection is important to detect my own interests (mv ± sd) 8.19 ± 1.64 8.19 ± 1.05 0.72* 8.69 ± 1.25 8.81 ± 1.05 0.56*

 Self-reflection is important to detect my strengths and weaknesses (mv ± sd) 8.44 ± 1.50 8.44 ± 1.03 0.97* 8.87 ± 1.31 8.75 ± 0.93 0.60*
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challenge for both students and teachers because reflec-
tion is a complex issue, including the processes of analyz-
ing, questioning and reframing of an experience [22]. An 
appropriate method and a continuity of reflection dur-
ing a longitudinal curriculum are needed for successful 
teaching of reflection [22]. As a visual metaphor, PRISM 
clearly differs from other approaches to foster self-reflec-
tion in the dental education setting; several recent exam-
ples include e-portfolios, briefing and debriefing sessions 
before and after clinical practice, reflective writing as 
well as video-based peer-feedback [23–26]. All of those 

approaches can be successful and the appropriate instru-
ments and strategy for self-reflection depend on several 
factors related to the course, practice context and the 
individual [27]. The time point of using self-reflection is 
therefore an issue of interest, where usage before, during 
and after the course is possible, with different advantages 
and drawbacks, as already described in literature [27].

This current study showed that there was a difference 
in perceived benefit of the interview, depending on the 
time point. As illustrated in Fig. 3, the majority of issues 
had a peak in the middle of the term/course, especially 

Table 3 Comparison of results of questionnaire B between group A und group B at t1 after the first interview

Mv mean value, sd standard deviation
* Mann–Whitney-U test
** Fisher test, significant results (significance level P < 0.05) are highlighted in bold

Group A (PRISM, n = 18) Group B (numeric scale, 
n = 18)

P-value

The interview was helpful for me to self-reflect my competencies regarding the following issues (0 = not helpful – 10 = very helpful)

 Theoretical knowledge (mv ± sd) 7.38 ± 1.63 6.88 ± 1.86 0.49*

 Practical skills (mv ± sd) 7.69 ± 1.54 6.50 ± 1.79 0.04*

 Interests (mv ± sd) 7.31 ± 1.49 6.69 ± 2.60 0.70*

 Further need of education (mv ± sd) 8.06 ± 1.84 7.31 ± 1.58 0.14*

 Reaching the course objectives (mv ± sd) 7.31 ± 1.70 6.63 ± 1.86 0.22*

 Will you draw personal consequences from the interview? (%) 93.3 75.0 0.33**

How much do you agree with the following statements (0 = not at all – 10 = completely)?

 The interview was appropriate for self-reflection (mv ± sd) 7.81 ± 1.52 6.50 ± 1.86 0.04*

 The used instrument is appropriate for self-reflection (mv ± sd) 8.19 ± 1.28 6.56 ± 2.19 0.02*

How high do you rate (0 = very low – 10 = very high)?

… the benefit of the combination of interview and instrument (mv ± sd) 8.50 ± 1.10 7.31 ± 1.70 0.03*

Table 4 Comparison of results of questionnaire B between group A und group B at t2 (after 6 weeks, second interview)

Mv mean value, sd standard deviation
* Mann–Whitney-U test
** Fisher test, significant results (significance level P < 0.05) are highlighted in bold

Group A (PRISM, n = 18) Group B (numeric scale, 
n = 18)

P-value

The interview was helpful for me to self-reflect my competencies regarding the following issues (0 = not helpful – 10 = very helpful)

 Theoretical knowledge (mv ± sd) 7.94 ± 1.18 6.75 ± 1.63 0.01*

 Practical skills (mv ± sd) 8.25 ± 1.00 6.38 ± 1.96 0.01*

 Interests (mv ± sd) 8.13 ± 1.31 7.12 ± 1.75 0.07*

 Further need of education (mv ± sd) 7.87 ± 1.50 7.56 ± 1.41 0.43*

 Reaching the course objectives (mv ± sd) 8.13 ± 1.02 6.44 ± 2.25 0.04*

 Will you draw personal consequences from the interview? (%) 93.8 75.0 0.33**

How much do you agree with the following statements (0 = not at all – 10 = completely)?

 The interview was appropriate for self-reflection (mv ± sd) 8.19 ± 1.22 6.81 ± 1.97 0.04*

 The used instrument is appropriate for self-reflection (mv ± sd) 8.25 ± 1.06 6.63 ± 2.03 0.01*

How high do you rate (0 = very low – 10 = very high)?

… the benefit of the combination of interview and instrument (mv ± sd) 8.69 ± 1.08 7.37 ± 1.86 0.02*
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in PRISM group. It is known that the visual metaphor in 
PRISM task leads to a reflection process whereby a rep-
etition of the PRISM task is favorable [17]. It is therefore 
not surprising that students experienced a higher ben-
efit in the second interview, when using PRISM. Moreo-
ver, the middle of the term might be an appropriate time 
point to reflect the clinical experience so far and to draw 
consequences for the rest of the course. This might be 
less intensive at the first interview (beginning of term) 
as there was very little clinical experience (first clinical 
course in conservative dentistry) and at the end of the 
term as the course was finished at that time. However, as 
can be seen from Table 4–6, at all time points, the vast 
majority of students, especially in PRISM group, stated 
that they were able to draw clinical consequences from 
the interview. Altogether, continuous usage of a self-
reflection instrument during the course appears reason-
able, with the greatest importance of an appraisal in the 
middle of the course.

The main focus of this current study was the compari-
son between PRISM and a numeric scale. The used scor-
ing between 0 and 10 is as a rubric tool which cannot be 
seen as a gold standard for self-reflection but a recent 
review article did not confirm a superiority of any other 
instrument [13]. Another reason why the numeric scale 
was applied as control in the current study was because 
students were quite familiar with this form of appraisal 
as they knew similar evaluations from their previous 
studies. In contrast to the quite general approach of a 
numeric scale, PRISM enables a focus on personally sali-
ent information via a visual metaphor [18]. PRISM can 
therefore foster students’ critical reflection of the own 

view on different issues, what is one important facet of 
reflection [28]. A metaphor always requires a distinctly 
personal interpretation and understanding [17, 29]. This 
contrasts with use of a generic (and impersonal) numeric 
scale, which the student can answer without necessar-
ily requiring critical reflection of personal experiences. 
This offers an explanation for the perceived benefits of 
PRISM. Furthermore, these findings are in line with the 
previously highlighted benefits of PRISM in dental edu-
cation: support of relationship building between teacher 
and student and the fostering of student’s capacity to 
appraise his/her learning from different perspectives [18]. 
Therefore, the current study confirmed that PRISM has 
a self-perceived benefit for the students and can be rec-
ommended as a tool to facilitate self-reflection in under-
graduate dental students. However, the effect was limited 
to the interview itself; as can be seen from Table  3, the 
perceived self-reflection abilities between t1 and t3 did 
not improved significantly in one of the groups. Although 
this is limited by the comparably high values at t3, a ben-
efit of PRISM with regard to self-reflection abilities is still 
not completely evident.

In summary, two main recommendations for the usage 
of PRISM in such dental educational settings can be 
provided: first, PRISM should be used in a standardized 
setting in an interview form. An interviewer with experi-
ence in using this method should explain and introduce 
the task, as described previously [18]. Secondly, based 
on the current study´s findings, PRISM should be used 
repeatedly, because students perceive a greater effect 
with repetitive use of the PRISM task. Completing the 
PRISM task at the beginning and again at the middle of 

Table 5 Comparison of results of questionnaire B between group A und group B at t3 (end of winter term, third interview)

Mv mean value, sd standard deviation
* Mann–Whitney-U test
** Fisher test, significant results (significance level P < 0.05) are highlighted in bold

Group A(PRISM, n = 18) Group B(numeric scale, 
n = 18)

P-value

The interview was helpful for me to self-reflect my competencies regarding the following issues (0 = not helpful – 10 = very helpful)

 Theoretical knowledge (mv ± sd) 7.50 ± 1.15 6.13 ± 1.86 0.02*

 Practical skills (mv ± sd) 7.44 ± 1.31 6.13 ± 2.16 0.04*

 Interests (mv ± sd) 7.38 ± 1.86 7.06 ± 1.57 0.50*

 Further need of education (mv ± sd) 7.87 ± 1.02 6.88 ± 1.93 0.11*

 Reaching the course objectives (mv ± sd) 7.56 ± 1.26 6.63 ± 2.31 0.34*

Will you draw personal consequences from the interview? (%) 87.5 75.0 0.65**

How much do you agree with the following statements (0 = not at all – 10 = completely)?

 The interview was appropriate for self-reflection (mv ± sd) 8.06 ± 0.68 7.00 ± 1.59 0.04*

 The used instrument is appropriate for self-reflection (mv ± sd) 8.37 ± 0.89 6.44 ± 2.10 0.01*

How high do you rate (0 = very low – 10 = very high)?

… the benefit of the combination of interview and instrument (mv ± sd) 8.69 ± 0.70 7.25 ± 1.57 0.01*
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a course appease to be most effective. Used thus, PRISM 
can foster self-reflection and help students to develop 
their competencies.

Strengths and limitations
Strengths of this study included that it tested a novel 
method to assess self-reflection, that students were ran-
domized into the two groups tested, that the groups 
were comparable at baseline, and that the sample size 
was sufficient, based on a power calculation. Neverthe-
less, despite meeting power calculation requirements, 
the groups were overall small, and the findings require 
interpretation with caution. That the students were all 
taking a single course lasting an academic term was 
both an advantage and a disadvantage. Because the stu-
dents were participating in the same course, comparisons 
between the two groups were valid. However, a longer 
observation time, perhaps incorporating a cross-over 
design, would have strengthened the conclusions from 
the results. For this reason, the results of the present 
study should be regarded as preliminary. The question-
naires were specifically designed for use in the study. 
This had the advantage that the questions reflected those 
covered in the PRISM task, but the questionnaires were 
subjected to only basic validation. Because questionnaire 
B was applied for the first time after a first intervention, 

it is unclear, whether the participants would have shown 
any significant differences before the study started. The 
interviews were performed by a very experienced teacher, 
as PRISM is quite technique sensitive; this limits the gen-
eralizability and transferability of the current findings. 
Regarding the overall methodology of the current study, 
another limitation requires consideration; it is unclear 
whether the current quantitative approach used in the 
study could adequately capture the true value of using 
PRISM, as the tool itself is intended to be a representa-
tion of self-reflection of the learners after certain learn-
ing activities. Accordingly, a more qualitative approach 
to investigate the usefulness of the tool, compared to that 
of the numeric scale would be reasonable and valuable. 
In a previous validation, PRISM was discussed in a focus 
group with students, showing several benefits and limita-
tions of the method [18]. Similarly, a qualitative assess-
ment of the value of PRISM during a clinical course in 
dental education is recommendable for future studies in 
the field. While not relevant to the design of the study, 
it should also be noted that the PRISM task needs to be 
set up with care [17] and optimal use most likely benefits 
from training.

Fig. 3 subjectively perceived benefit of the interview (PRISM or numeric scale) with regard to the students’ competencies over the study period 
(t1-t3). Values for group A (PRISM) are shown as blue lines, while red lines represent the values of group B (numeric scale)
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Conclusion
In this preliminary study, PRISM, a visual metaphor 
instrument, was rated as more beneficial than a numeric 
scale for self-reflection of different competencies (espe-
cially practical skills and theoretical knowledge) among 
dental students. PRISM can therefore be recommended 
for application in dental education settings to facilitate 
self-assessment of learning progress. Best results are 
likely if PRISM can be used repeatedly during a course.
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