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Abstract

Background: A mission statement (MS) sets out the long-term goals of an institution and is supposed to be suited
for studying learning environments. Yet, hardly any study has tested this issue so far. The aim of the present study
was the development and psychometric evaluation of an MS-Questionnaire (MSQ) focusing on explicit
competencies. We investigated to what extent the MSQ captures the construct of learning environment and how
well a faculty is following - in its perception - a competency orientation in a competency-based curriculum.

Methods: A questionnaire was derived from the MS “teaching” (Medical Faculty, Heinrich-Heine University
Düsseldorf) which was based on (inter-) nationally accepted goals and recommendations for a competency based
medical education. The MSQ was administered together with the Dundee Ready Education Environment Measure
(DREEM) to 1119 students and 258 teachers. Cronbach’s alpha was used to analyze the internal consistency of the
items. Explorative factor analyses were performed to analyze homogeneity of the items within subscales and
factorial validity of the MSQ. Item discrimination was assessed by means of part-whole corrected discrimination
indices, and convergent validity was analyzed with respect to DREEM. Demographic variations of the respondents
were used to analyze the inter-group variations in their responses.

Results: Students and teachers perceived the MS implementation as “moderate” and on average, students differed
significantly in their perception of the MS. They thought implementation of the MS was less successful than faculty
did. Women had a more positive perception of educational climate than their male colleagues and clinical students
perceived the implementation of the MS on all dimensions significantly worse than preclinical students. The
psychometric properties of the MSQ were very satisfactory: Item discrimination was high. Similarly to DREEM, the
MSQ was highly reliable among students (α = 0.92) and teachers (α = 0.93). In both groups, the MSQ correlated
highly positively with DREEM (r = 0.79 and 0.80, p < 0.001 each). Factor analyses did not reproduce the three areas
of the MS perfectly. The subscales, however, could be identified as such both among teachers and students.
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Conclusions: The perceived implementation of faculty-specific goals can be measured in an institution to some
considerable extent by means of a questionnaire developed on the basis of the institution’s MS. Our MSQ provides
a reliable instrument to measure the learning climate with a strong focus on competencies which are increasingly
considered crucial in medical education. The questionnaire thus offers additional information beyond the DREEM.
Our site-specific results imply that our own faculty is not yet fully living up to its competency-based MS. In general,
the MSQ might prove useful for faculty development to the increasing number of faculties seeking to measure
their perceived competency orientation in a competency-based curriculum.
Background
A mission statement (MS) sets out long-term goals of an
institution in terms of strategies, culture and philosophy
[1,2]. Specifically, it should specify the framework for an
orientation common to all members of the organization
and guide them in making decisions for the benefit of
the organization, in motivating themselves and others to
put corporate goals into practice, and in furthering iden-
tification with the organization (corporate identity) as
well as constructive communication [3]. The link be-
tween a successfully implemented MS and enhanced
organizational performance is well known in for-profit
organizations [4]. Despite some misgivings about apply-
ing such a specifically for-profit tool to a non-profit situ-
ation [5], more and more universities have developed
their own MSs [1]. Nearly all universities in the United
States have formulated MSs, and 80% of them revise
their MSs regularly [6].
In addition to MSs applying to the university as a

whole, some institutions have specific MSs for their
medical faculty. These are often broken down into spe-
cific MSs for “teaching”, “research”, “patient care”, etc.
[7]. In our faculty, there are also different mission state-
ments. This study pertains to the MS “teaching” of the
medical faculty. MSs usually comprise ideals [2]. Once
formulated, the question arises to what extent MSs are
actually put into practice [8]. One way to approach this
question could be an analysis of discrepancies between
nominal and actual conditions, which may point out po-
tential areas in which a faculty can work to further the
goals defined in the MS.
As a corollary, an MS can be seen as a means of meas-

uring the educational environment of a faculty [9]. In
particular, in a “teaching” MS, it may be supposed that
the educational climate in the faculty varies positively
with the degree to which faculty members take note of
the MS and put it into practice; but to date hardly any
study has tested this issue. In turn, ascertainment of the
educational climate is regarded as a necessary first step
towards implementing a reformed curriculum [10,11].
The goal of the present work was the development

and psychometric evaluation of a method in the form of
a questionnaire derived from an MS focusing on explicit
competencies which can enable a faculty to assess how
well it is following its own MS - in its perception - and
to what extent it makes a statement about the learning
environment.

Methods
Currently, our faculty is working on a radical reform for
a competency based medical curriculum. The present
curriculum is still organized in a traditional way with a
2-year preclinical course (basic sciences), followed by a
4-year clinical course. The first state examination follows
the preclinical course and the second state examination
concludes the clinical course. The MS “teaching” of the
medical faculty was developed by a working group con-
sisting of 8 academic teachers, 3 medical students and
the 3 deans of study. The development was based on
(inter-)nationally accepted goals and recommendations
for a competency based medical education and practice
(national regulation licences for doctors in Germany
2002, Dutch Blueprint 2 (Netherlands, 2009), CanMeds
(Canada, 2005), The Scottish Doctor 3 (Scotland, 2009),
Tomorrows Doctors (UK, 2009) Swiss Catalogue of
learning objectives (Switzerland, 2008) and Catalogue of
learning objectives of the Brown University (USA, 2009).
Subsequently, a Delphi process was accomplished in the
faculty. All faculty members, including the student
representatives could participate in the process. Change
requests were discussed in the official, elected body of
the faculty and accepted or rejected by vote. The MS
was officially passed by the faculty in 2009 (Table 1).

MS questionnaire and DREEM
To assess the perceived degree to which current practice
reflects the objectives stipulated by the MS, each re-
quirement specified in the MS was transformed into a
questionnaire item. The MS comprises the three areas
“graduates” (12 objectives), “teachers” (5 objectives) and
“curriculum” (9 objectives). Based on these 26 require-
ments, 37 items were formulated according to general
rules of item construction such as only one statement
per item, short sentences, quantifiable and specific state-
ments, no double negation, etc. [12,13]. The fact that
there are more items (37) than requirements (26) is a



Table 1 Mission Statement ”Teaching“ of the Medical Faculty, Heinrich-Heine-University, Düsseldorf, Germany

The Medical Faculty of the Heinrich-Heine University, Düsseldorf is a community of learners and teachers, which develops in livelily
interaction and mutual esteem. The teachers actively support the personal and professional development of the students, whose personal
initiative is encouraged and demanded. The learners support the teachers in developing their areas of expertise.

Our graduates • know the physical, mental and social dimensions of health and disease,

• master basic medical competencies,

• make differential diagnoses and develop treatment strategies independently,

• master basics of scientific work,

• think critically in consideration of evidence as well as (in the clinic) in consideration of the patients individuality and make
professional decisions on that basis,

• act in consideration of ethical principles,

• communicate appropriately, sensitively and respectful with patients and colleagues,

• know their personal limits and cope straight and adequately with errors,

• have competencies in self-organization and time management,

• consider health-economic conditions,

• impart their knowledge to others and,

• are well prepared for lifelong learning and to develop personally,

Our teachers • are persons in charge, in a position of trust and role models for the students,

• are competent both didactically as well as in terms of content and are willing to develop perpetually,

• are in a livelily dialogue with the students and other teachers,

• provide stimulating feedback and

• receive recognition for their work by students and faculty.

Our curriculum • encourages the students on a professional and personal level,

• is patient-oriented, problem-based and interdisciplinary,

• promotes scientific thinking and working,

• consists of a core curriculum an offers comprehensive electives,

• provides scope for academic qualification and for stays abroad,

• inspires the students for a self-directed learning,

• is family-friendly and considers the equality of women and men,

• is accompanied by educational research and

• is designed and developed jointly by teachers and students.
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result of these rules: some requirements (e.g. “The tea-
chers are persons in charge and in a position of trust for the
students, and role models for the students”) had to be
separated into more than one item (“The teachers are
persons in charge and in position of trust for the students”
and “The teachers are role models for the students”).
In addition, the Dundee Ready Education Environment

Measure (DREEM) [14] was used to assess how well the
construct “educational climate” is measured by the ques-
tionnaire derived from the MS. Following the usual pro-
cedure in constructing and validating a questionnaire, it
was assumed that a high positive correlation between
the DREEM and the MS questionnaire indicates that it
does, indeed, measure educational climate [15]. To be
consistent with DREEM items and to enhance clarity,
the word “curriculum” was replaced by “course”. To
emphasize the ongoing process, the term “graduates” in
the MS was changed to “students”.
The DREEM which we applied together with our
questionnaire is a culturally non-specific tool measuring
the perception of educational environments by students
in the health professions. The current version consists of
50 items [16]. Responses to each item are on a scale
from 0 (“strongly disagree”) to 4 (“strongly agree”), the
maximum score is thus 200 points. The items encom-
pass five subscales: perception of teaching, perception of
teachers, academic self-perception, perception of atmos-
phere, and social self-perception. Up to now, only two
studies have administered DREEM to both students and
teachers, in order to detect potential perceptional dis-
crepancies between these groups [17,18].
The questionnaire used in the present study comprised

87 items, all of which were scaled in agreement with the
DREEM scale from 0 to 4, yielding a total maximum of
348 points (200 from DREEM + 148 for the MS question-
naire). To preclude potential distortions, respondents did



Figure 1 Distribution of responses to the Mission-statement
(MS) questionnaire by students and teachers.
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not know which item belonged to which scale [19,20].
Item order was randomized in each questionnaire.

Participants
The survey was conducted online at the end of the sum-
mer semester 2010; 2034 students and 1294 faculty
members were contacted by e-mail. Participation was
voluntary, data were entered and stored anonymously.
In sum, questionnaires from 1119 students (55.0%

return rate; average age 24.1 years, SD = 3.8; 66.0%
women) and 258 faculty members (average age 41.7
years, SD = 9.5; 27.9% women) were available for ana-
lysis. As it was not clear how many faculty members are
actually involved in teaching, the questionnaires were
sent to all of the 1294 scientific personnel. The accom-
panying letter was addressed simply to “teachers” and
there were demographic questions concerning teaching
activity. It may therefore be legitimately assumed that
questionnaires were returned by those who are or had
been active in teaching. Due to the initial uncertainty,
however, no statement concerning the actual return rate
in the faculty sample can be made.

Data analysis
To assess the perceived degree of implementation of the
MS, we defined five categories for the MS questionnaire:

0-29 points: poor implementation.
30-59 points: slight implementation.
60-89: points: moderate implementation.
90-119 points: good implementation.
120-148 points: excellent implementation.

All data were analyzed using the Statistical Package for
the Social Sciences (SPSS) 17.0 for Windows. Effect sizes
were computed with G*Power [21]. Between-group dif-
ferences (for example students vs. faculty) were assessed
by independent-samples t-tests. Differences in the means
of more than two groups (for example teachers in the
preclinical course vs. teachers in the clinical course vs.
teachers in both courses) were analyzed using analysis of
variance. Whenever significant differences were found,
pairwise group comparisons were conducted using
Tukey’s posthoc-test. Pearson’s correlations were com-
puted to assess associations. For the analysis of nominal-
scale data (for example the frequency distribution of the
different interpretation categories) χ2-tests were used.
The interpretation of effect sizes follows Cohen’s [22]
criteria: for t-tests, the effect size d ≥ 0.80 implies a large
effect, d ≥ 0.50 a moderate and d ≥ 0.20 a small effect.
For η2 derived from analysis of variance: η2 ≥ 0.14 im-
plies large effect, η2 ≥ 0.06 moderate and η2 ≥ 0.01 small
effect. The product-moment correlation coefficient r is
itself a measure of effect size, with r ≥ 0.50 large effect,
r ≥ 0.30 moderate and r ≥ 0.10 small effect. In χ2-tests,
the measure of effect size is w, with w ≥ 0.50 large effect,
w ≥ 0.30 moderate and w ≥ 0.10 small effect.

Psychometric analyses
Item and test analysis involved studying item means and
discrimination indices, as well as reliability and validity
of the test. Items with a mean < 2 were considered to in-
dicate an area requiring improvement in DREEM
[23,24]. The part-whole-corrected discrimination index
was considered to be very good for r > 0.50 and accept-
able for r > 0.30 [25].
Evaluation of test reliability was limited to the analysis

of internal consistency. Concerning validity, particular em-
phasis was placed on convergent validation with respect to
the German version of DREEM [18] and to demographic
criteria (for example phase of studies, previous training).
To examine the factorial validity of the MS questionnaire,
an explorative factor analysis was conducted. We used the
Kaiser-Meyer-Olkin (KMO) value (preferably > 0.60) and
Bartlett’s test of sphericity (preferably significant) to assess
the suitability of data for factorisation [26]. Apart from
theoretical expectations, the Kaiser-Guttman criterion
[26] and the screen test [27] were employed as criteria for
the extraction of factors.

Results
Implementation of the MS
Regarding the MS as a whole, both samples perceived its
implementation as “moderate” (60-89 points; students:
M = 77.12, SD = 16.97, faculty: M = 79.43, SD = 17.24)
(Figure 1). On average, students thought implementation
of the MS was less successful than faculty did, but the
effect was quite small (p < 0.05, d = 0.14). As a result,



Table 2 Means, standard deviations and part-whole corrected discrimination indices of the mission-statement
questionnaire items in the student and teacher sample

Subscale Item Students Teachers
(N = 258)(N = 1119)

M (SD) Discrimination M (SD) Discrimination t(1375) p d

The Teachers 1 The teachers are role models for the students. 1.91 (0.91) 0.49 2.34 (0.84) 0.50 −6.84 < 0.0014 0.49

2 The teachers are in a livelily dialogue with the
students and other teachers.

1.80 (0.95) 0.56 2.28 (0.97) 0.62 −7.34 < 0.0014 0.50

3 The teachers are competent both didactically
as well as in terms of content.

2.11 (0.89) 0.55 2.37 (0.87) 0.62 −4.32 < 0.0014 0.30

4 The teachers provide stimulating feedback. 1.68 (0.90) 0.51 2.24 (0.84) 0.61 −9.08 < 0.0014 0.64

5 The teachers are persons in charge and in a
position of trust for the students.

1.34 (0.98) 0.56 2.18 (0.86) 0.58 −12.65 < 0.0014 0.91

6 The teachers receive recognition for their work
by the faculty.

1.91 (0.82) 0.36 1.24 (0.98) 0.41 11.29 < 0.0014 0.74

7 The teachers receive recognition for their work
by the students.

2.27 (0.82) 0.38 2.37 (0.95) 0.31 −1.74 0.082 0.11

8 The teachers are willing to develop perpetually. 2.09 (0.84) 0.54 2.55 (0.84) 0.57 −7.94 < 0.0014 0.54

The Students 9 The students learn about the physical, mental
and social dimensions of health and disease.

2.33 (0.95) 0.50 2.51 (0.84) 0.59 −2.82 0.005 0.20

10 The students communicate appropriately,
sensitively and respectfully with patients.

2.42 (0.71) 0.24 2.55 (0.68) 0.39 −2.69 0.007 0.19

11 The students learn to consider the
individuality of patients in professional decisions.

2.20 (0.80) 0.48 2.25 (0.85) 0.59 −0.93 0.352 0.06

12 The students act in consideration of ethical
principles.

2.52 (0.76) 0.40 2.60 (0.68) 0.50 −1.44 0.149 0.11

13 The students learn to impart their knowledge
to others.

2.16 (1.00) 0.49 2.03 (0.89) 0.56 1.90 0.058 0.14

14 The students are well prepared for lifelong
learning and to develop personally.

2.30 (0.94) 0.58 2.01 (0.92) 0.67 4.58 < 0.0014 0.31

15 The students learn to think critically in
consideration of evidence and to make decisions
on that basis.

2.24 (0.95) 0.56 2.25 (0.92) 0.67 −0.18 0.859 0.01

16 The students know their personal limits. 2.36 (0.88) 0.33 1.91 (0.79) 0.29 7.42 < 0.0014 0.54

17 The students learn to consider health-
economic conditions.

1.96 (0.89) 0.41 1.81 (0.88) 0.35 2.39 0.017 0.17

18 The students learn skills of self-organization
and time management.

2.39 (1.10) 0.39 2.00 (1.00) 0.50 5.14 < 0.0014 0.37

19 The students master the basics of scientific
work.

1.77 (0.95) 0.51 1.43 (0.86) 0.51 5.24 < 0.0014 0.38

20 The students learn to master the basic
medical competencies.

2.35 (0.88) 0.55 2.50 (0.78) 0.61 −2.44 0.015 0.18

21 The students learn to make differential
diagnoses and to develop treatment strategies
independently.

2.05 (0.90) 0.52 2.38 (0.76) 0.58 −5.53 < 0.0014 0.40

22 The students communicate appropriately,
sensitively and respectfully with colleagues.

2.56 (0.76) 0.36 2.40 (0.74) 0.36 3.03 0.002 0.21

23 The students cope straight and adequately
with errors.

2.05 (0.85) 0.46 1.94 (0.80) 0.53 1.94 0.052 0.13

The
Curriculum

24 The course inspires the students for a
self-directed learning.

2.35 (0.99) 0.53 2.18 (0.92) 0.63 2.56 0.011 0.18

25 The course promotes scientific thinking
and working.

2.27 (0.99) 0.51 2.09 (1.09) 0.57 2.47 0.013 0.17

26 The course is accompanied by educational
research.

2.04 (0.87) 0.50 1.99 (0.97) 0.40 0.71 0.478 0.05
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Table 2 Means, standard deviations and part-whole corrected discrimination indices of the mission-statement
questionnaire items in the student and teacher sample (Continued)

27 The course encourages students on a
professional level.

2.79 (0.76) 0.47 2.89 (0.58) 0.46 −1.94 0.052 0.15

28 The course is family-friendly. 1.21 (0.94) 0.41 1.53 (0.79) 0.34 −5.16 < 0.0014 0.37

29 The course consists of a core curriculum and
offers comprehensive electives.

1.24 (1.01) 0.40 1.66 (0.90) 0.47 −6.17 < 0.0014 0.44

30 The course provides scope for academic
qualification.

1.70 (0.94) 0.46 1.86 (1.05) 0.48 −2.41 0.016 0.16

31 The course is designed and developed jointly
by teachers and students.

1.78 (0.97) 0.56 1.97 (1.00) 0.55 −2.73 0.006 0.19

32 The course considers the equality of women
and men.

2.87 (0.87) 0.27 2.70 (0.89) 0.19 2.84 0.005 0.19

33 The course is patient-oriented. 1.80 (0.81) 0.51 1.88 (0.83) 0.52 −1.46 0.143 0.10

34 The course offers scope for stays abroad. 1.82 (1.02) 0.32 2.12 (0.86) 0.36 −4.41 < 0.0014 0.32

35 The course supports the students on a
personal level.

2.13 (1.07) 0.54 2.15 (0.81) 0.54 −0.18 0.861 0.02

36 The course is problem-oriented. 2.08 (0.84) 0.55 2.17 (0.83) 0.58 −1.48 0.138 0.11

37 The course is interdisciplinary. 2.29 (1.04) 0.36 2.10 (1.00) 0.48 2.59 0.010 0.19

M (SD) = mean (standard deviation); t-tests were conducted with a Bonferroni corrected αcrit of 0.05/37 = 0.0014.
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there are only small differences in the distribution of
opinions (Figure 1): slightly more students than faculty
viewed the implementation as poor or slight (13.9% vs.
12.4%), while slightly fewer viewed it as good (22.3% vs.
26.7%) or excellent (0.6% vs. 0.8%). These differences
were statistically not significant (p = 0.64, w = 0.04).

Item analysis
For both students and faculty the dispersion of item
means of the MS questionnaire was adequate (Table 2).
The range of means was between 1.21 (item 28: “The
course is family-friendly”) and 2.87 (item 32: “The course
considers the equality of women and men”), M = 2.08
(SD = 0.38), in the student sample, and between 1.24
(item 6: “The teachers receive recognition for their work
by the faculty”) and 2.89 (item 27: “The course
encourages students at a professional level”), M = 2.15
(SD = 0.35), in the faculty sample.
Both groups showed a similar dispersion of DREEM

mean scores. The overall item mean in the student sam-
ple was M = 2.19 (SD = 0.50), slightly higher than the
limit of 2, which at the item level in DREEM is deemed
to indicate areas requiring improvement [23,24]. Using
this criterion in the MS questionnaire as well, 16 of 37
items pertained to areas where students and/or faculty
saw deficiencies. Of these 16 items, 8 items (17, 19, 26,
28, 29, 30, 33, 34) pertained to general aspects of the
course (for example free time for academic qualification,
patient-orientation, family-friendliness), while the other
8 (1, 2, 4, 5, 6, 16, 23, 31) focused more on intra-/inter-
individual aspects. In particular, items 1, 2, 4 and 5 per-
tain to relations between students and faculty. While
both groups perceived a similar need to improve the ex-
ternal conditions of studying, the relations between stu-
dents and faculty were seen very differently, as testified
by the large effect sizes (see Table 2), which ranged from
d = 0.49 for item 1 (“The teachers are role models for the
students”) to 0.91 for item 5 (“The teachers are persons
in charge and in position of trust for the students”).
In the student sample the discrimination index ranged

from 0.24 (item: 10: “The students communicate appro-
priately, sensitively and respectfully with patients”) to
0.58 (item 14: “The students are well prepared for
lifelong learning and to develop personally”), M = 0.46
(SD = 0.09); only 2 items fell below the reference level of
0.30, while 18 exceeded 0.50. In the faculty sample the
discrimination index fell in a similar range, M = 0.50
(SD = 0.11), with the lowest value 0.19 for item 32 (“The
course considers the equality of women and men”), the
highest 0.67 for item 15 (“The students learn to think
critically in consideration of evidence and to make deci-
sions on that basis”). Only item 32 fell well below the
reference level, while 23 of the 37 items had high dis-
crimination values.

Test analysis
The reliability of the MS questionnaire (37 items) was
comparable to that of the longer DREEM (50 items):
α = 0.92 for both in the student sample, α = 0.93 vs.
0.94 in the faculty sample. At the subscale level the
MS questionnaire showed a similarly high reliability,
with values between α = 0.81 and 0.87 (Table 3).
The total scores of both DREEM and the MS ques-

tionnaire showed a high and significant positive



Table 3 Scores of DREEM and Mission-statement (MS) questionnaire in the student and teacher sample

Questionnaire Maximal score Students (N = 1119) Teachers (N = 258)

Internal consistency (α) M (SD) Min-Max Internal consistency (α) M (SD) Min-Max

MS Questionnaire 148 0.92 77.12*** 10-144 0.93 79.43*** 20-133

- Total Score (37 Items) (16.97) (17.24)

Teachers 32 0.81 15.11*** 0-32 0.82 17.57*** 4-31

(8 Items) (4.67) (4.73)

Students 60 0.83 33.65*** 6-60 0.87 32.57*** 10-55

(15 Items) (7.35) (7.38)

Curriculum 56 0.81 28.36*** 3-55 0.83 29.29*** 4-49

(14 Items) (7.06) (7.02)

DREEM - Total Score 200 0.92 109.75*** 28-182 0.94 117.63*** 52-182

(50 Items) (21.71) (20.80)

α = Cronbach’s α; M (SD) = mean (standard deviation); Min-Max = minimal and maximal score achieved; *p < 0.05; **p < 0.01; ***p < 0.001.
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correlation in both the student and faculty sample (r = 0.79
and 0.80, respectively, both p’s < 0.001).
Educational climate in DREEM and implementation of

the MS were perceived more negatively by students than
by faculty, but each group gave itself a better grade. On the
MS questionnaire, students’ perception of teachers was
poorer (M = 15.11, SD = 4.67) than teachers’ perception of
themselves (M = 17.57, SD = 4.73; p < 0.001, d = 0.52),
while students’ perception of themselves was more positive
(M = 33.65, SD = 7.35) than their teachers’ perception of
them (M = 32.57, SD = 7.38; p < 0.05, d = 0.15). Students
and faculty evinced no significant difference in their per-
ception of the course (M = 28.36, SD = 7.06 vs. M = 29.29,
SD = 7.02; p = 0.06, d = 0.13).
Independent-samples t-tests showed that students in

the clinical course viewed the implementation of the
MS in a significantly more negative light than their col-
leagues in the preclinical course. There were significant
negative correlations between the MS questionnaire and
Table 4 Correlations of the Mission-statement (MS)
questionnaire with DREEM total score and subscales in
the student and teacher sample

Students Teachers

(N = 1119) (N = 258)

Correlation with MS questionnaire total
score (r)

DREEM - Total score 0.79*** 0.80***

Perception of teaching 0.76*** 0.74***

Perception of teachers 0.64*** 0.64***

Academic self-perception 0.68*** 0.72***

Perception of atmosphere 0.66*** 0.71***

Social self-perception 0.41*** 0.56***

***p < 0.001.
year of study, although none appeared in DREEM
(Table 4).
To assess whether the perceptions of teachers depend

on the phase in which they teach, analyses of variance
were performed with phase of study as the independent
variable (grouped as “preclinical only”, n = 30; “clinical
only”, n = 152; “both”, n = 42) and teachers’ responses
on both questionnaires as the dependent variable.
Descriptively, it is apparent on most dimensions that tea-

chers in the preclinical course took a more negative view
than their clinical colleagues, and an even more negative
view than those who teach in both phases (Table 5).
When students had already completed training in an-

other area (such as nursing or geriatric care), this
affected their scores on the MS questionnaire. Students
with previous training (n = 241) took a significantly dim-
mer view of the implementation of the MS (M = 72.17,
SD = 17.55) than their peers without such training
(n = 796) (M = 78.42, SD = 16.46), but effect sizes were
small (p < 0.001, d = 0.37).
Students who were not native speakers (n = 134)

thought the MS had been better implemented (M = 85.12,
SD = 18.73) than did the native speakers (M = 76.03,
SD = 16.43); (p < 0.001, d = 0.52). The number of
non-native speakers in the faculty sample (n = 9) was
too small for meaningful inference testing.
Comparing male and female students, it is apparent

that women (n = 739, M = 78.06, SD = 16.06) perceived
the implementation of the MS significantly more posi-
tively than did men (n = 380, M = 75.28, SD = 18.51),
but the effect was quite small (p < 0.01, d = 0.16). No
such differences were found in the faculty sample.
To examine the factorial validity of the MS question-

naire, we conducted in both groups (students and tea-
chers) explorative principal components analyses. After
successful factorization of the 37 items in the student



Table 5 Teachers’ perceptions of the learning environment in relation to their year of teaching

Questionnaire Teachers of p η2 Posthoc differences

Preclinical course Clinical course Both courses

(N = 30) (N = 152) (N = 42)

M (SD) M (SD) M (SD)

MS questionnaire - Total score 76.03 (15.06) 79.25 (15.55) 82.14 (24.01) 0.34 0.01

Teachers 17.80 (4.44) 17.55 (4.40) 17.50 (6.15) 0.96 0.00

Students 29.87 (6.76) 32.47 (6.93) 34.57 (9.47) < 0.05 0.03 preclinical course < both courses

Curriculum 28.37 (5.80) 29.22 (6.22) 30.07 (9.87) 0.59 0.01

DREEM - Total score 111.53 (17.94) 117.87 (19.32) 120.26 (26.55) 0.20 0.02

M (SD) = mean (standard deviation); MS = mission statement; posthoc-differences = Tukey’s test at αcrit = 0.05.
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sample (KMO = 0.94, Bartlett: p < 0.001), there were
seven factors with eigenvalues > 1. After analysis of the
screen plot, two factors were extracted and subjected to
an orthogonal rotation. In total, these two factors
explained 32.2% of the variance and exhibited a satisfac-
tory simple structure. We interpreted them as “The tea-
chers and the curriculum” and “The students and the
curriculum”, i.e. items dealing with the curriculum were
not represented by a dimension of its own, but were dis-
tributed rather equally among the two remaining sub-
scales (Table 6).
In the teacher sample (KMO = 0.91, Bartlett: p < 0.001),

factor analysis revealed eight dimensions with eigenvalues
> 1. Following the screen plot, a 3-factor-solution was
chosen and rotated orthogonally (variance explanation
41.3%). The dimensions identified were interpreted as
“Medical goals of the curriculum and the teachers”,
“General conditions of the curriculum” and “Students’
social skills” (Table 7).

Discussion
The present study demonstrated that a faculty-specific
MS “teaching” questionnaire can be useful to measure
local features of the educational climate at a unique in-
stitution and to highlight discrepancies between nominal
and actual conditions as they are perceived by the fac-
ulty. The high correlation of our MS “teaching” ques-
tionnaire with DREEM indicates the impact of mission
statements on measuring the educational climate as pro-
posed by Genn [9]. The development of our MS-
“teaching” according to international standards and
recommendations for good medical education and prac-
tice could certainly be one reason for this finding. One
can consequently deduce that good teaching correlates
well with a good educational climate.

Insights beyond DREEM
Our questionnaire provides a reliable instrument to
measure the learning climate with a strong focus on
competencies which are increasingly considered crucial
in medical education and thus offers additional informa-
tion beyond the DREEM. Our MS “teaching” and the
derived questionnaire define explicit targets for compe-
tencies (C) such as the Diagnostic and Therapeutic-C,
Communicative-C, Social and Ethical-C, Scientific-C,
Teaching-C, Economic-C, and Self-C (i.e “the students
know their personal limits”, “learn to impart their know-
ledge to others”, “learn to think critically”). In addition,
another focus refers to the interaction between teachers
and students (i.e. “The teachers are persons in charge
and in position of trust for the students”). The very spe-
cific feedback on to what extent the defined competen-
cies and interactions are already implemented - in the
perception of the faculty - provides an important basis for
further faculty and competency development with the stu-
dents in a trustworthy environment. The acceptance of
feedback, for instance, depends on its perceived accuracy
and results from a feedback-friendly environment as well
the trustworthiness of the person providing feedback [28].
In another study, we demonstrated that the relationship
between the person giving feedback and the person receiv-
ing feedback is essential to develop a feedback culture [29].

Psychometric properties
Item and test indices of the MS questionnaire were very
good. While item means ranged at a comparatively low
level, their dispersions were similarly high in both the
student and faculty sample, albeit less than for the
DREEM items. Only three items of the MS question-
naire had unsatisfactory discrimination indices [25].
Both questionnaires were overall internally consistent.
The high positive correlation between the two question-
naires demonstrates the utility of the MS questionnaire
for studying educational climate. Neither in the student
nor in the teacher sample did factor analysis perfectly re-
produce the three areas of the MS, i.e. “the teachers”,
“the students” and “the curriculum”: The subscales could
be identified as such, especially among teachers, how-
ever, items referring to the curriculum did not load on
one exclusive factor, but were rather distributed over



Table 6 Factor analytic loadings of the MS questionnaire items in the student sample

Item I II

“The teachers and
the curriculum”

“The students and
the curriculum”

5 The teachers are persons in charge and in a position of trust for the students. 0.73

31 The course is designed and developed jointly by teachers and students. 0.64

2 The teachers are in a livelily dialogue with the students and other teachers. 0.63

4 The teachers provide stimulating feedback. 0.63

29 The course consists of a core curriculum and offers comprehensive electives. 0.61

33 The course is patient-oriented. 0.57

28 The course is family-friendly. 0.57

3 The teachers are competent both didactically as well as in terms of content. 0.57

30 The course provides scope for academic qualification. 0.56

8 The teachers are willing to develop perpetually. 0.53

1 The teachers are role models for the students. 0.50

26 The course is accompanied by educational research. 0.48

36 The course is problem-oriented. 0.46 0.38

21 The students learn to make differential diagnoses and to develop treatment strategies
independently.

0.46 0.34

19 The students master the basics of scientific work. 0.44 0.33

34 The course offers scope for stays abroad. 0.44

17 The students learn to consider health-economic conditions. 0.41

6 The teachers receive recognition for their work by the faculty. 0.38

37 The course is interdisciplinary. 0.31

27 The course encourages students on a professional level. 0.60

22 The students communicate appropriately, sensitively and respectfully with colleagues. 0.60

12 The students act in consideration of ethical principles. 0.59

14 The students are well prepared for lifelong learning and to develop personally. 0.31 0.59

15 The students learn to think critically in consideration of evidence and to make decisions
on that basis.

0.32 0.56

24 The course inspires the students for a self-directed learning. 0.32 0.51

13 The students learn to impart their knowledge to others. 0.51

9 The students learn about the physical, mental and social dimensions of health and disease. 0.51

16 The students know their personal limits. 0.49

11 The students learn to consider the individuality of patients in professional decisions. 0.49

20 The students learn to master the basic medical competencies. 0.38 0.48

23 The students cope straight and adequately with errors. 0.48

10 The students communicate appropriately, sensitively and respectfully with patients. 0.46

32 The course considers the equality of women and men. 0.45

35 The course supports the students on a personal level. 0.40 0.43

25 The course promotes scientific thinking and working. 0.38 0.41

18 The students learn skills of self-organization and time management. 0.40

7 The teachers receive recognition for their work by the students. 0.30

Loadings < 0.30 are not shown for reasons of clarity.
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two dimensions. Besides, the subscale representing “the
students” was mainly characterized by items dealing with
students’ social skills. In the student sample, the three
areas of the MS were reduced to two dimensions (stu-
dents vs. teachers) with curriculum items loading highly
either on the student or on the teacher dimension.



Table 7 Factor analytic loadings of the MS questionnaire items in the teacher sample

Item I II III

“Medical goals of the curriculum
and the teachers”

“General conditions
of the curriculum”

“Students’
social skills”

3 The teachers are competent both didactically as well as in
terms of content.

0.76

8 The teachers are willing to develop perpetually. 0.73

2 The teachers are in a livelily dialogue with the students and
other teachers.

0.66 0.35

20 The students learn to master the basic medical
competencies.

0.64

9 The students learn about the physical, mental and social
dimensions of health and disease.

0.64

11 The students learn to consider the individuality of patients
in professional decisions.

0.61 0.31

4 The teachers provide stimulating feedback. 0.60 0.32

1 The teachers are role models for the students. 0.59

15 The students learn to think critically in consideration of
evidence and to make decisions on that basis.

0.58 0.41

21 The students learn to make differential diagnoses and to
develop treatment strategies independently.

0.57 0.35

5 The teachers are persons in charge and in a position of
trust for the students.

0.56 0.32

24 The course inspires the students for a self-directed
learning.

0.54 0.44

36 The course is problem-oriented. 0.52 0.42

33 The course is patient-oriented. 0.50 0.44

14 The students are well prepared for lifelong learning and to
develop personally.

0.49 0.32 0.40

25 The course promotes scientific thinking and working. 0.45 0.31

13 The students learn to impart their knowledge to others. 0.44 0.40

27 The course encourages students at a professional level. 0.42

35 The course supports the students on a personal level. 0.42 0.35

34 The course offers scope for stays abroad. 0.59

30 The course provides scope for academic qualification. 0.58 0.42

29 The course consists of a core curriculum and offers
comprehensive electives.

0.58

28 The course is family-friendly. 0.57

17 The students learn to consider health-economic
conditions.

0.56

31 The course is designed and developed jointly by teachers
and students.

0.31 0.55

19 The students master the basics of scientific work. 0.49 0.38

18 The students learn skills of self-organization and time
management.

0.46 0.36

26 The course is accompanied by educational research. 0.44

37 The course is interdisciplinary. 0.35 0.41

6 The teachers receive recognition for their work by the
faculty.

0.34

22 The students communicate appropriately, sensitively and
respectfully with colleagues.

0.67

23 The students cope straight and adequately with errors. 0.32 0.59
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Table 7 Factor analytic loadings of the MS questionnaire items in the teacher sample (Continued)

10 The students communicate appropriately, sensitively and
respectfully with patients.

0.41 0.55

12 The students act in consideration of ethical principles. 0.45 0.48

7 The teachers receive recognition for their work by the
students.

0.47

16 The students know their personal limits. 0.46

32 The course considers the equality of women and men. 0.32

Loadings < 0.30 are not shown for reasons of clarity.

Rotthoff et al. BMC Medical Education 2012, 12:109 Page 11 of 13
http://www.biomedcentral.com/1472-6920/12/109
These results emphasize the perceptional differences be-
tween students and teachers regarding the MS. Never-
theless, they do not contradict the notion that the MS
questionnaire can be analyzed using the three, admit-
tedly rather descriptive than factorial, subscales we refer
to in the present paper. Similarly, the DREEM often
failed to demonstrate its five-factorial structure – never-
theless, the five original subscales have not been dis-
carded, as they proved useful in examining educational
environments [18]. In agreement with other studies
[17,18], our students saw themselves in a more positive
light than did their teachers, while teachers’ self-image was
more positive than their image among students. In-group
bias is a possible cause of this effect [30]. As is well known
from social-psychological research on the fundamental
attribution error, the effort to maintain their own positive
self-image leads most people to criticize others (external
attribution) rather than themselves (internal attribution)
[31,32], often overrating their own (desirable) charac-
teristics in comparison with the norm (self-serving
bias) [33,34]. Students had a more negative perception
of educational climate and implementation of the MS
than did teachers. This is perhaps due to the fact that
teachers feel a much greater responsibility for good
instruction, and hence for successful implementation
of the MS “teaching”, than do students.
From the perspective of students in the clinical phase

of their studies the implementation of the MS was seen
in a poorer light than by preclinical students. A possible
explanation may be due to the fact that the MS places
emphasis on clinical and patient-oriented instruction,
points that currently are not a prominent part of the
preclinical phase and certainly deserves improvement.
Preclinical students apparently anticipate a greater clinical
relevance in their clinical studies than those who are
actually in the midst of their studies. The phase of studies
in which faculty members teach had a considerably smal-
ler effect on the results of the faculty sample. This may be
explained by the fact that as a rule, a teacher is involved in
only one phase of the curriculum and primarily sees his or
her own subject, while students move on and can readily
make comparisons. Nevertheless, teachers in the preclin-
ical course perceived the implementation of the MS as
poorer than their clinical colleagues. This may be due to
the MS’s emphasis on patient-orientation, as well as the
general lack of teaching in a clinical context as already
mentioned.
Another important observation is that not only stu-

dents who had already completed training in another
area, but also teachers who had not studied medicine
themselves, had a more negative perception of climate
than their counterparts without such experience. The
possibility of drawing comparisons (negative or positive)
with outside experience may possibly affect the impres-
sion of educational climate in medical studies, leading to
higher (or lower) expectations. These findings might be
taken into account in choosing applicants for medical
studies or in curriculum development, for example by
designing areas of the curriculum suited to the needs of
particular groups.
In agreement with other studies [10,12,18,23,35,36], our

data confirm that women have a more positive perception
of educational climate than their male colleagues, al-
though we found only small effects. Roff [16] found that
sex-specific differences in the perception of educational
environments depended also on a number of cultural fac-
tors. However, socio-cultural factors seem to play a role
independent of a respondent’s sex, since students with
other mother tongue perceived a better implementation of
the MS, both in general and on the subscales, and also a
better educational climate in DREEM. In light of increas-
ing internationalization of courses, such findings might
also be useful in developing a curriculum suited to the in-
dividual needs of particular groups.
The results of the present study indicate as well that

the educational climate in the faculty correlates posi-
tively with the degree to which faculty members take
note of the MS and put it into practice. Ascertainment
of the educational climate is regarded as a necessary first
step towards implementation of a reformed curriculum
[10,11].

Suggestions for future improvements
The development of individual, faculty specific question-
naires based on the MS of the faculty can serve to measure
the perceived degree to which specific goals have been
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implemented. Such a survey has been undertaken for the
first time in our faculty and the resulting data serve as the
basis for measuring the educational climate at various
stages of curriculum reform [37].
Teachers feel their work as being held in low esteem

within faculty, while students and teachers have very dis-
crepant perceptions. These findings offer opportunities
for the systematic optimization of the educational cul-
ture. Efforts to enhance the impact of good teaching in
promoting academic careers, the introduction of men-
toring programs [38], and the implementation of effect-
ive feedback [39] could all contribute to forming a true
community of teachers and students.

Critical assessment
The present study has some limitations. First, the imple-
mentation of an MS cannot be fully assessed by using
solely the perceptions of current students and teachers.
Views of other stakeholders such as past students (i.e.
graduates), accreditation bodies, external examiners, and
employers should also be considered to evaluate the im-
plementation of an MS in an exhaustive manner. This is
especially so, since an MS usually involves long term
goals. Second, the value of the present results is limited
by the fact that not everyone involved, in particular not
everyone teaching in the medical faculty, participated in
the survey. Just how representative are the results? It
might be that teachers participated who used the oppor-
tunity to vent their critical opinion. In particular, the
item on the MS questionnaire with the lowest mean
(item 6: “The teachers receive recognition for their work
by the faculty”) indicates that this might be the case. On
the other hand, faculty members who are very interested
in teaching can be adjudged to be highly motivated to
participate in the survey. The student sample, with a lar-
ger number of respondents, is less affected by such
issues. To ensure validity, as many as possible should
participate, but this is difficult to achieve as long as par-
ticipation is voluntary. Third, the MS questionnaire is
not fully able to measure the implementation of goals
described in the MS. Similarly to DREEM, a question-
naire can only assess the perceived, i.e. subjective, imple-
mentation, especially since some of the goals of the MS
“teaching” can hardly be assessed objectively, i.e. “The
teachers are in charge and persons in position of trust for
the students” or “The atmosphere is relaxed during
classes” (example from DREEM). Both for the curricu-
lum and for faculty development, however, this sort of
information is important – maybe even more important
than purely objective data.
Fourth, our questionnaire, derived from the MS

“teaching” of our faculty, may at first sight seem to be
an instrument which only fits our faculty. MSs from
other faculties may have different orientations, which
makes our questionnaire not necessarily transferable.
Note however that these faculties may develop their own
questionnaires from their specific MSs in the same
methodological manner as we did. Besides, our question-
naire provides a reliable instrument to measure the
learning climate focusing - more strongly than DREEM -
on competencies, which is why it can be useful to the in-
creasing number of faculties running or planning a
competency-based curriculum.

Conclusions
The perceived implementation of faculty-specific goals
can be measured in an institution to some considerable
extent by means of a questionnaire developed on the basis
of the institution’s MS. The correlations between our MS
questionnaire and DREEM suggest that the perceived im-
plementation of a MS for medical education is a good in-
dicator of the educational climate in the faculty, too.
Together with DREEM as a general and internationally
validated instrument for measuring educational climate,
locally and site-specifically developed MS questionnaires
provide the foundation for defining future improvements
concerning local features within unique faculties. Repeated
measurements enable the assessment of progress in realiz-
ing the goals defined in the MS. Additionally, our MS
questionnaire showing strong psychometric properties
might prove useful to the increasing number of faculties
seeking to measure their learning climate as well as their
perceived competency orientation in a competency-based
curriculum.
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