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Abstract

Formative assessment (assessment for learning) enhances learning (especially deep learning) by using feedback as a
central tool. However, implementing it properly faces many challenges. We aimed to describe the perception of medi-
cal teachers towards FA, their practice, challenges of implementing FA and present applicable solutions. A mixed-
method, explanatory approach study was applied by administering a validated questionnaire to 190 medical teachers
in four medical schools in Sudan. The obtained results were further studied using the Delphi method. Quantitative
analysis revealed that medical teachers perceived their grasping of the concept of FAs and their ability to differenti-
ate formative from summative assessments as very well (83.7%) and (77.4%), respectively. However, in contradiction
to the former results, it was noteworthy that (41%) of them mistakenly perceived FA as an approach conducted for
purposes of grading and certification. The qualitative study defined the challenges into two main themes: lack of
understanding of formative assessment and lack of resources. Medical teachers' development and resource allocation
were the main recommendations. We conclude that there is misunderstanding and malpractice in implementing
formative assessment attributed to the lack of understanding of FA as well as the lack of resources. We as well present
suggested solutions derived from the perception of the medical teachers in the study and evolved around three
approaches: faculty development, managing the curriculum by allocating time and resources for FA, and advocacy
among stakeholders.
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Introduction

Enhancing learning using feedback as a central tool of
formative assessment (FA) is of paramount importance
[1]. However, implementing formative assessment appro-
priately in developing countries such as Sudan faces
challenges. Medical education in Sudan can be traced
from 1924 when the first medical schools were estab-
lished, during the 1970s, two other medical schools were
added. In the last 30 years between the 1990s and 2022,
the number of medical schools increased rapidly to more
than 70 medical schools. Medical education in Sudan has
been enhanced mainly because the different stakehold-
ers (academics and policymakers) have been working on
addressing the challenges. In 2018, Sudan Medical Coun-
cil (established in 1955) was awarded recognition status
by the World Federation of Medical Education. Making
it the first accrediting body among the Arabian countries
and the tenth worldwide [2, 3]. Identifying the challenges
of implementing FA is the first step towards formulating
an approach to resolve them and would positively impact
the growing number of medical schools in the country.
Guidelines in medical education are context-depend-
ent; thus, this work will add to the Sudanese library that
addresses national issues in education based on local
cultural context. This study applied a mixed-method, tri-
angulation approach to investigate the perception of 190
medical teachers across four medical schools in Sudan
towards FA, their practice, their perceived challenges of
implementing FA and present applicable solutions.

Literature review

FA definition, principles, purposes and practices: FA has
been considered a distinguishing entity from summative
assessment [1, 4]. Its notion has shifted from the context
of programme evaluation to being based on the benefits
of the learners. It can be seen as a process performed
during learning rather than a test at the end of the course
[5]. The system of assessment is based on the balance
between both summative and FAs [6]. It is the features
of formative assessment that provide its benefits. Using
feedback as a central tool, information about perfor-
mance and competencies is collected to facilitate learning
(especially deep learning) [5, 7]. It motivates the students
[8] and shifts their minds from focusing on just obtain-
ing high grades on the final exam to engagement in learn-
ing and skills development [9]. Moreover, FA promotes
learning outcomes by creating communication between
the learner and the teacher via feedback [10]. Feedback
is considered a keystone in FA [11] since feedback aims
to support learners to achieve learning outcomes. It is a
way to inform the learner about the gap between his/her
current status and the learning outcomes, a comparison
between the performance of the learner and the standard
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[12]. This comparison to the standard (a criterion) makes
FA fitting for the criterion-referenced approach of stand-
ard setting [13], since it. The importance of feedback
is paramount, generally, better performance in FAs is
associated with better performance in the final exam, as
reported by Krasne, Wimmers [8] and McNulty, Espiritu
[14]. It must be noted, however, that even students who
did not receive scores for success in FA were able to ben-
efit from feedback that was useful in helping them suc-
ceed in their final examinations. This was primarily the
result of their active participation in FA and the use of
the feedback that they received during that time [5, 11,
15]. Furthermore, FA is a continuous process in which
feedback is not the final element, but a continuous com-
ponent that identifies improvements in the learner’s per-
formance [16]. Thus, FA is seen as one of the features of
tomorrow’s education that is based on assessment for
learning [4].

In this study, the term FA is used to indicate a process
that is an assessment for learning, conducted in class, not
judgmental, in which feedback is provided, and it is not
taking part in the final summative assessment.

Challenges of implementing FA were investigated. The
lack of FA implementation is considered a deficiency in
medical education practice [17]. Nevertheless, it is attrib-
uted to the way FA is perceived by both medical teachers.
The lack of comprehension of the concept of FA and its
value [18] leads to resistance possibly attributed to per-
ceptions driven by the educational traditions in the clini-
cal setting [17]. There is a positive correlation between
the awareness and perception of medical teachers toward
FA and its application [19]. The lack of awareness about
feedback as an important tool in FA was reported to be
a challenge that creates a gap between students’ expecta-
tions and teachers’ perceptions [20]. Giving feedback to
a diverse set of students was perceived to be potentially
challenging with different cultures and languages espe-
cially if the feedback contained negative elements [21].
Aside from the lack of awareness, challenges such as time
and resource constraints were spotted [19]. These con-
straints were sometimes manifested as difficulties in find-
ing time for preparation, and the overcrowded schedules
of the staff as well as the students which in turn affected
their commitment to FA [22].

This study aimed to describe the perception of medical
teachers towards FA, their practice, the challenges they
face in implementing FA and their suggested solutions.

Methods

This was a cross-sectional, mixed-method study. The
study consisted of two phases. Phase one was quantita-
tive and data collected this way were further investigated
qualitatively in phase two, this is an explanatory approach



Almahal et al. BMC Medical Education (2023) 23:247

to mixed-method studies [23]. In the quantitative phase
data about the perception and current practices of the
teacher regarding FA were collected using a question-
naire. Then, based on the responses to the questionnaire,
further identification of challenges in the implementation
of FA and recommended solutions was conducted using
the Delphi technique, a qualitative data collection tool.
For ease of description, each section below is denoted
whether it applies to phase one, two, or both phases.

Setting and context (for both phases - Fig. 1)

For both phases of the study, the selection of medical
schools was based on several criteria, first, the medi-
cal school must be among the largest medical schools in
Sudan in terms of the number of medical teachers. Sec-
ond, the selected medical schools must represent both
public and private sectors, and third, the selected medi-
cal schools must represent both classical and integrated
curricula. These criteria were followed to ensure repre-
sentativeness and reflect all the diversities among medi-
cal schools in the country. To this end, we selected four
medical schools, each one with no less than 200 students/
batch and full-time staff ranging from 55 to 120. Two
schools represent the public and private sectors. One of
the public schools adopts a classic curriculum while the
other one adopts an integrated curriculum, the same goes
for the two private schools. This combination of (public/
private) and (classical/integrated curricula) was intended
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to include and represent all the varieties in Sudanese
medical schools.

Phase one: quantitative study

In this phase, the sample size was calculated, and a ques-
tionnaire was developed and sent to a sample of medical
teachers.

Sampling and sample size (for phase one)

The population are teachers at four medical schools.
Inclusion criteria include all full-time appointed teach-
ers who are ranked from the lecturer and above, teach-
ing assistants are excluded since they are not allowed to
develop and conduct assessments.

The sample size of 165 was calculated by an online
Open-epi calculator, based on the predicted anticipated
subjects. After we estimated the eligible population in
the four universities, we assumed that 50% of the medical
teachers will participate in this phase of the study. This
would give the study an 95% power to detect differences
of 0.05 at the a-level [24].

Questionnaire development and validation (for phase one)
A questionnaire (see appendix) was developed follow-
ing a thorough search in the literature; the questionnaire
consists of 22 questions covering three domains: demo-
graphic data, perception of FA, and practice. The first
domain consisted of 4 questions about gender, job title/
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rank, years of experience (in teaching) and the depart-
ment, the second domain consisted of statements about
the perception of FA, with a five-point Likert scale
(5=strongly agree, 4=agree, 3=1I am not sure, 2=dis-
agree, 1=strongly disagree) while the third section
consisted of statements about the practice of medical
teachers concerning FA, with three-points Likert scale
(3=never, 2=sometimes, 1 =regularly).

The questionnaire was in English since medical educa-
tion in Sudan is in the English language. It was tested in
a pilot study, in which three experts (minimum ranking
of assistant professors, with experience in health profes-
sions education, questionnaires development and vali-
dation and at least 10 years experience in teaching and
student assessment) first reviewed it to validate the con-
tents, minor changes were applied following their rec-
ommendations, the changes focused on simplifying the
language of the questionnaire by replacing some sophis-
ticated terms by simpler ones. Then it was introduced
to 33 university teachers to investigate its face validity,
practicality and reliability [25, 26]. Cronbach’s alpha was
calculated. It was 0.63 for questions regarding the per-
ception and 0.55 for questions regarding the practice.

The questionnaire was then sent out via a google form
link to the medical teachers in the targeted medical
schools.

Phase two: qualitative study: the delphi technique
The Delphi technique is a qualitative approach to reach-
ing a consensus. It consists of an iterative process [27].

Aim: The technique aimed to answer two questions:
a) What are the challenges of implementing FA in your
setting? b) What are the suggested solutions? The ques-
tions were constructed after a systematic search in the
literature using the search terms (challenges/difficulties
of implementing/ implementation/ of FA and fostering/
enhancing FA). The search was conducted in PubMed
and Scopus during the period from January to May 2020
and included all types of articles in the English language
published since 2000.

Participants (in phase two): a group of six university
teachers was invited, the recruitment of participants
followed a nonprobability purposive sampling, and the
group consisted of assistant professors who were experts
in the field of medical education (including a master’s
degree as a minimum, active participation in the educa-
tion development units and with publications in medical
education), with experience in university teaching not
less than five years, they represented the basic medical
sciences and clinical sciences departments.

Validity and reliability: the two questions were piloted
in a group of five experts in medical education. With
experience in university teaching ranging between 5 to 10
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years. The purpose was to ensure the clarity and simplic-
ity of the wording, regarding reliability, the group of par-
ticipants consisted of six, and the recommended number
of participants that ensures reliability is ranging between
6 to 12 [28] with some authors referring to 7 participants
as a minimum [29].

Ethical issues and anonymization: participants gave
their written consents before participation, they were not
aware of the identities of each other; however, they were
known to the authors. The results of the study were not
affecting the participants. Hence there was no conflict of
interest, and to our best knowledge, no participants’ bias
was noted.

Informing the participants: written information was
provided with the questionnaire in the first round
describing the nature of the process, some key features of
FA were written to keep the participant engaged and to
avoid any confusion with the summative assessment.

Cutoff point: We agreed that the cutoff for continu-
ation is 70% consensus [30], i.e. if 70% of statements
gained consensus the study would be determined to be
complete. To adapt to the hectic schedules of the partici-
pant, no deadline for the ending of each round was set.

Consensus roles: if the statement gained more than
three on average on a 5-point Likert scale, then this was
considered as consensus. If the score was less than three,
then the statement was discarded.

Round one: consisted of open-ended questions, and
there was no feedback in this stage, from the responses
of round one, the authors produced statements that were
put for ranking in a 5-point Likert scale and used in the
successive rounds.

Consecutive rounds: the first three authors reviewed
input, and topics were arranged and modified after dis-
cussions between the mentioned authors, in the succes-
sive rounds, newly introduced topics, modified topics,
and topics not reaching the consensus were presented
along with their statistics.

Data analysis (for both phases)

Phase one: quantitative

Ordinal data obtained from the participants’ responses
to the questionnaire were converted to quantitative data.
The collected data were analyzed using the Statistical
Package of Social Sciences (SPSS), and they were summa-
rized and presented as frequencies.

Phase two: qualitative

Each statement was ranked in the next rounds. The
scores were tabulated. The consensus roles were applied
to determine the number of statements that reached
consensus.
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Ethical approval
Was obtained from Al-Neelain University Ethics Review
Board.

Results

Quantitative: formative assessment: perception

and practice

Following the introduction of the questionnaire, the
respondents were 190 medical teachers out of 288 across
all four medical schools (which is a bigger number than
the target sample size of 165). The average of respondents
in each medical school was 66 £ 2.6% of the total targeted
population in that school. Demographic data showed the
percentage of males was 47.9% and females 52.1%. Assis-
tant professors share was half the respondent and the
faculty who teach basic medical sciences and clinical sci-
ences are almost equal (Table 1).

The study of the knowledge revealed that the medical
teachers perceived their understanding of the concept of
FAs (83.7%) and the difference between formative and
summative assessments as very well (77.4%), they also
perceived feedback as a keystone in FA (87.4%). Further-
more, they appear to realize the benefits of FA, such as
it encourages deep learning, as well as the association

Table 1 Demographic data of the faculties participated in the
quantitative study

Gender Male 47.9% (n=91)
Female 52.1% (n=99)

Job title Lecturer 33.7% (n=64)
Assistant professor 50.5% (n=96)
Associate professor/professor 15.8% (n=30)

Department Basic medical sciences 45.8% (n=87)
Clinical sciences 46.8% (n=289)
Community medicine/public health 74% (n=14)

Table 2 Formative assessment: perception of medical teachers
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between better performance in FAs and the final exam
(Table 2). However, it was a notable contradiction that
(41%) of them mistakenly perceived FA as an approach
conducted for purposes of grading and certification with
about 18% didn’t know whether this fact about FA is cor-
rect or not, another contradiction was that 43% agreed
that the student’s final grades in a course are collected
from his/her grades in the FAs (and about 18% are not
sure). Also, when asked if FA is criterion-referenced,
(42%) didn’t know the answer and (22%) said it is not.

The study of the practice revealed that only a third of
the participants regularly conduct FA and provide feed-
back to students in FAs. Regarding adding the scores
obtained by the student in the FA to his/her final grades
at the end of the course/semester/year. Third of the par-
ticipants reported doing that regularly, with another third
doing it sometimes (Table 3).

The most employed assessment tool used in FA was the
MCQs A-Type followed by OSCE (Fig. 2), while the least
tool to be used were MCQs R-Type and the essays.

Qualitative: challenges and suggested solutions
Six experts participated in the first and second Delphi
rounds (Fig. 3). In the first round, two open-ended ques-
tions were sent, the first question inquired about the
challenges of implementing formative assessment while
the second question was about the suggested solutions.
All the Delphi panellists were senior medical teachers
with a minimal ranking of assistant professors. The first
round generated 12 items. Following the second round,
a consensus was reached by all of the panellists and the
final number of items was 10 across four main themes
(Table 4). Two themes were about the challenges of
implementing FA and the other two themes were about
the suggested solutions.

Strongly agree Agree lamnotsure Disagree Strongly disagree

| understand the concept of formative assessment

| recognize the difference between formative assessment and summative
assessment

Formative assessment conducted for purposes of grading and certification
Formative assessment encourages superficial learning

Formative assessment encourages deep learning

Formative assessment considered as criterion referenced

Feedback is keystone in formative assessment

Better performance in formative assessment is associated with better perfor-

mance

The students'final grades in a course are collected from his/her grades in
the formative assessments

25.8% 57.9% 11.1% 4.2% 1.1%
274% 50%  14.2% 5.8% 2.6%
11.6% 30%  17.9% 27.4% 13.2%
3.7% 21.1% 17.9% 47.4% 10%
24.7% 51.1% 16.3% 6.3% 1.6%
5.3% 39.5% 42.6% 11.1% 1.6%
36.3% 51.1% 84% 3.2% 1.1%
22.1% 558% 11.1% 8.4% 2.6%
6.3% 374% 17.9% 32.6% 5.8%




Almahal et al. BMC Medical Education (2023) 23:247 Page 6 of 10
Table 3 Formative assessment: practice responses

Never Sometimes Regularly
I conduct formative assessment 8.4% 59.5% 32.1%
I provide feedback to students in formative assessments 13.2% 52.6% 34.2%
I add scores obtained by the student in the formative assessment to his/her final  34.2% 31.6% 43.2%

grades of the end of the curse/semester/year

I Never [ Sometime WM Regularly
100
50
: [ [
A-type MCQs  R-Type MCQs True/False Structured short Shortnotes/ OSPE/OSCE Workplace-Based

(Extended matching items)

Fig. 2 Assessment tools used in FA

Round 1
Two open-ended questions
were sent to 6 experts

answer questions

essays assessment

— Responses were reviewed by three authors.
= - Analysis of experts’ responses produced 12
items
Round 2
The second draft

questionnaire with 12 items
rated on a 5-point Likert scale
was sent to the same 6

experts
— Responses were reviewed by three authors.
— Analysis of experts’ responses produced
—) . .
consensus for 10 items, arranged in two
themes for “challenges” and two themes for

“suggested solutions”

The final draft had 10 items
Fig. 3 The process of Delphi

Concerning challenges, the participants agreed on the
lack of understanding as one of the two themes. They
elicited an inadequate understanding of the role of form-
ative assessment, lack of staff commitment, students
don’t focus on the formative assessment because of its
timing as a feature for this theme. The other theme was

about logistics and resources. This includes a large num-
ber of students (per staff) and the lack of resources.
Concerning suggested solutions, the participants
agreed on the lack of resource allocation as one of the
two themes. They elicited time allocation, resource
allocation, adoption of a reasonable student-staff ratio
and the use of online assessment/other technologies
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Table 4 Topics and summary of the Delphi process rounds 1 and 2
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Round One Round Two

Items

Themes

Inadequate understanding of the role of formative

assessment assessment
Lack of staff commitment

Students don't focus on the formative assessment

because of its timing because of its timing

Lack of resources Lack of resources
Large number of students
Lack of time

Implementation of formative assessment is
exhausting to the medical teachers

Time allocation Time allocation
Resources allocation Resources allocation
Adopt a reasonable students staff ratio

Use of online assessment/other technologies

Training of staff Training of staff

Inadequate understanding of the role of formative

Challenges of implementing FA: Lack of
understanding

Lack of staff commitment
Students don't focus on the formative assessment

Challenges of implementing FA: Logistics and
resources

Large number of students

Suggested solutions: resources allocation

Adopt a reasonable students staff ratio
Use of online assessment/other technologies

Suggested solutions: faculty development

as features for this theme. The other theme was faculty
development. This includes the training of staff.

Discussion

Overview

FA enhances deep learning using feedback as a cen-
tral tool. However, the benefits of FA are only gained by
doing it properly and overcoming the challenges associ-
ated with its implementation. The current study investi-
gated the perception of medical teachers about FA and
their practice via quantitative analysis. The qualitative
assessment is used to explain the quantitative findings:
the gaps in understanding and implementing FA revealed
by the quantitative analysis were further studied qualita-
tively, as a result, factors that contribute to the challenges
in implementing FA were elaborated along with the sug-
gested solutions.

Perception and practice of the medical teachers: what does
the quantitative analysis show?

The study of how much medical teachers know about
FA revealed that while most of them believe they under-
stand FA, the detailed further questions reveal that
they don’t (Table 2). The same inconsistency was found
between their perceived knowledge and their actual
practice. While most of the participants acknowledge
the value of FA, only a third of them conduct FA regu-
larly (Table 3). Which raises a red flag about “what we
think we know”. This inconsistency was explained when
combining the qualitative data retrieved by experts

since the “lack of understanding” of the concept of FA
was highlighted in the Delphi study. This reveals that
most of the medical teachers included in the current
study mistakenly believe they comprehend the notion
of FA. However, this phenomenon is not unique, and
it was also noted previously [18]. Therefore, the issue
of the “lack of understanding” is deeply rooted as a
challenge.

Another manifestation of the lack of understanding
was reported when the participants asked about the
most assessment tool they use in FA. It was the MCQs
A-Type (Fig. 2). While MCQs R-Type was less utilized.
Both formats are objective assessment tools with a
restricted response. they comprise three components:
question (or stem), which can be a scenario or clinical
vignettes, lead-in questions, and options. In the A-type
MCQs, the options (distractors) vary between three
and five but usually around four or five responses with
one correct (or one best) answer. While in R-type, there
can be up to 26 options [31, 32]. The R-Type MCQs are
reported to be well suited for encouraging deep learn-
ing [33] and assessment of clinical reasoning [34-36],
the same goes for the free-response (or open-ended)
questions, which can assess the higher levels of cogni-
tive functions and clinical reasoning [37]. The figure
also shows less utilization of workplace-based assess-
ment which is known for having feedback as a pri-
mary feature. The minimal use of assessment tools that
are proven to assess clinical reasoning (and thus suit-
able for deep learning) shows less regard for FA as an
approach to enhance deep learning. Reflecting the lack
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of understanding of FA with the consequent neglect of
its most important trait: giving feedback.

Challenges of implementing FA and suggested solutions:
lack of understanding

The fragile commitment towards FA from both the medi-
cal teachers and the students is attributed to their lack of
understanding of the nature of FA rather than resistance.
Resistance was manifested in round one of the Delphi
study when the participants generated statements such as
“lack of time” and “implementation of formative assess-
ment is exhausting” These statements later were dropped
due to non-agreement between the participant. Instead,
statements related to the lack of understanding subse-
quently dominated the second round of the Delphi study.

Faculty development was presented as a suggested
solution. The issue of enhancing the understanding of
medical teachers of FA was indicated by many authors.
It has been reported that clinical teachers have little
knowledge about using some assessment methods as
workplace-based assessment in the context of assessment
for learning [17]. also, they perceive the process of giving
feedback as difficult and complicated [38]. Our results
shed the light on an educational culture that neglects FA
and relies on summative assessment, this was also noted
in other parts of the world such as Saudi Arabia [7], India
[39], Malaysia [4], and Pakistan, in which even the few
institutes that employ FA do not emphasize on feedback
as to its major and crucial part [40].

The same issue of the lack of understanding of FA
applies to the students and affects how they respond to
and expect from FA. An example of this is perceiving
FA as less of an important issue since its marking is not
included or summed with the scores of the final exam.
Subsequently, the students will be less encouraged to
actively participate in the process [15]. Another exam-
ple is that the students may not perceive the FA as an
opportunity for learning, [38]. Furthermore, cultural and
educational traditions impose a challenge to the proper
implementation of FA. Although this study doesn’t rep-
resent evidence in the Sudanese context, it was reported
previously in different contexts. The “culture of shy” that
suppresses students from active participation plays an
important role [7]. The challenges of navigating within a
multicultural setting might concern the medical teacher
especially if there is “negative” feedback provided as part
of FA [21].

Thus, fostering FA requires different strategies. This
includes providing an enabling environment, advocacy,
training of the staff as well as the students, and implant-
ing FA in the curriculum. Faculty development was also
recommended by Harrison, Konings [41] and Konopasek,
Norcini [6]. In our context, the authors believe that
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raising awareness about the value of FA among faculty
and students as well will significantly improve implemen-
tation by shifting the focus from assessment of learning
to assessment for learning.

Challenges of implementing FA and suggested solutions:
logistics and resources

The second theme that emerged from analyzing the
qualitative assessment was the lack of resources. In the
context of the investigated medical schools in this study,
the issue of student-staff ratio was featured as a challenge
and as an issue to be addressed among the suggested
solutions. However, this issue was raised by other stud-
ies which indicate challenges such as logistic difficulties
related to the number of students, technological aspects,
as well as time constraints [39]. In Sudan, many medical
schools suffer from a low faculty/student ratio, which in
turn puts an overload on the faculty making them una-
ble to find time for FA. The authors consider FA is not
adequately addressed in many medical curricula in the
country.

Resource allocations require allocating time for FA
in the timetable. The use of technology and formative
e-assessment is a recommendation of the current study
as well as other studies [5, 11, 42]. E-assessment can uti-
lize social media, and thus provide an opportunity for FA
to be conducted at ease without the restraints of a tight
timetable. Accrediting bodies also have their role by
including FA as part of the requirements of the accredita-
tion process [40]. We believe addressing FA with little or
no focus on the medical curricula is an issue that needs
attention. Part of allocating resources is emphasizing FA
in the curricula.

Conclusion

Fostering FA is not an easy task, it faces challenges based
on the culture of “assessment of learning” and includes
the lack of understanding of FA as well as the lack of
resources. The medical teachers’ perception and prac-
tice of FA are in desperate need of improvement. Imple-
mentation of FA requires a strategy of three approaches:
faculty development, managing the curriculum by allo-
cating time and resources for FA, and advocacy among
stakeholders.

Limitations

Although the included schools are among the largest
across the country (in terms of staff number), the vari-
ation of the type of curricula and the type of medical
schools was considered. But the results from this study
are confined to the medical schools included in it. And
since only a third of the participants were engaged
in “regular” conduction of FA, the results regarding
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practices such as “the selection of assessment tools’, “pro-
viding feedback” and “adding the scores obtained by the
student in the FA to his/her final grades of the end of the
course/semester/year” are confined to this third. How-
ever, it doesn't affect the perception of FA of the whole
participants. FA tools presented in this study are lim-
ited and there is a potential for generating more options
through other tools like observation or interviews in any
similar future studies.

While we anticipate that an extended investigation that
includes all the medical schools will yield the same con-
clusion, this expectation remains to be validated before
generalizability is assumed.
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