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ABSTRACT
Purpose: To connect didactic learning to clinical
application is a challenging task both for the
teachers and students. Target-Oriented Clinical Skill
Enhancement (TOCSE) is a teaching and learning
tool that integrates basic medical sciences at the
clinical level. The authors sought to determine if
TOCSE is effective in bridging didactic knowledge to
clinical skill and enhancing the clinical performance
of fourth year medical students.
Method: Between March 2021 and June 2021, in
an online platform, the authors randomly allocated
141 fourth year medical students into the experimental
(n=12 groups; n=63) and control groups (n=12
groups; n=78). Participants in the experimental
group underwent the TOCSE module workshop
while the control group utilized the standard method
of teaching. The actively teaching faculty staff
blinded of group allocation were invited to assess
case presentations using a standardized rubric. A
survey was done by the students (experimental and
control) to evaluate how they perceived TOCSE
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to their performance and learning. Independent
parametric t-test was performed to compare the
clinical skill scores between the two groups.
Results: The experimental group had a mean
clinical skill score of 35.29 (SD=2.64, excellent)
while the control group had a mean clinical skill
score of 31.96 (SD=4.04, satisfactory). The
between-group comparisons using independent
t-test indicated that the mean difference of -3.33
clinical skills scores between the experimental and
control groups was statistically significant (t=–2.39,
p=0.026, 95% CI=–6.22 to –0.45). Moreover, the
perceived usefulness score (scale 10 as highest)
among the TOCSE presenters (experimental groups)
was 8.43 (SD=0.84) and scores among the TOCSE
audience (control groups) was comparable at 8.36
(SD=0.71), both of which were interpreted as very
helpful.
Conclusion: TOCSE is effective in bridging
didactic knowledge to clinical skill and enhancing
clinical performance of fourth year medical students.
INTRODUCTION
It has been long recognized and reported up to the
present that to connect didactic learning to clinical
application is a challenging task both for the teachers
and students.[1-7] Traditional medical curricula rely
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primarily on clerkships during the clinical period
of study to train clinical skills, while the preclinical
period is mainly used to teach the basic sciences.
[7] Although clinical subjects have been already
introduced in the second year and third year curricula,
entering the arena of clinical application during the
fourth year or clerkship creates an atmosphere of
uncertainty, competence issue, disconnection, and
space for poor organizational skills compounded
by differences in the level of clinical mastery by
teachers.[3,6]
In a systematic review by Surmon and colleagues,
they were able to identify nine themes relating to
the perceptions of preparedness among fourth year
medical students as follows: 1) competence, 2)
disconnection, 3) links to the future, 4) uncertainty, 5)
part of the team, 6) time/workload, 7) adjustment,
8) curriculum, and 9) prior life experiences and
learning.[6] Similar identified struggles have been
reported by Lyss-Lerman and her group among
interns whose fourth year clinical experiences were
visaged with lack of medical knowledge, lack of selfreflection and improvement, poor organizational
skills, and underdeveloped professionalism.[3]
This problem of students’ struggles during the
transition to clerkships has also been shown to reflect
among clerkship directors.[5] The issues elaborated
were understanding roles and responsibilities,
adjusting to clinical cultures, performing clinical
skills, learning the logistics of clinical settings, and
encountering frequent changes in staff, settings,
and content.[1] Interestingly, clerkship directors
recognized students’ struggles with roles and
responsibilities, performing clinical skills, and
adjusting to clinical cultures, but they also focused on
students’ difficulties applying knowledge to clinical
reasoning and engaging in self-directed learning.
[5] Wenrich, et al. further pointed out that students’
expectations differ from faculty expectations which
has been the cause of mounting students anxiety.
Students had higher expectations than both faculty
groups for advanced skills preparation.[4]
The clinical training curriculum in clerkship
is embedded in the framing learning objectives
outlined by Sahu and colleagues as one of the best
practices to impart clinical skills. In such a platform, it
was conspicuously emphasized on the development
of a patient-centered approach and understanding
the significance of pathophysiology in clinical
presentations. To expand the modes of training, it

has been instituted that medical schools must adapt
essential teaching methods that will influence student
learning of basic practical clinical skills apart from
simulated learning, lectures, multimedia instruction,
and problem-based learning.[7] Clarification of
clinical skill expectations with training prior to
clerkship with clear integration of basic curricula and
alignment of faculty expertise has been suggested to
alleviate student struggles and anxiety as they enter
clerkship.[4] Although the foregoing publications
and discussions have sorted out the needs and
strategies to make clerkship a fruitful and enjoyable
learning experience, there remains a gap on how to
bridge didactic knowledge to clinical application in
a more specific approach.
Target-oriented clinical skill enhancement (TOCSE)
is both a teaching and student learning strategic tool
designed to specifically address the need to connect
didactic knowledge obtained during the undergrad
years to clinical application during clerkship.[8,9] The
unique features of developed teaching and learning
approach include--emphasis on the risk factors for
contacting the primary disease, explanation of the
pathophysiology of the chief complaint, and sign
and symptom-based management of the patient’s
acute problem for immediate relief of patients. The
chief complaint is further digested into its anatomy
reflecting what diagnostic and laboratory work-up
must be performed that will lead to resolution of the
primary medical problem. In order to determine if
TOCSE is effective in bridging didactic knowledge
to the clinical skill of fourth year medical students
and to determine if TOCSE is effective in enhancing
and improving the clinical skill performance of
fourth-year medical students, this research was
undertaken. The conceptual framework of TOCSE is
shown in Figure 1.
METHOD
Research Design

We utilized a randomized, controlled trial design
at a single tertiary academic institution, Faculty of
Medicine and Surgery (FMS), University of Santo
Tomas (UST), from March 2021 to June 2021. The
research platform is purely online.
We conducted random allocation of participants
to receive the TOCSE (experimental) or the usual
didactic method (control) using computer‐generated
sequences of randomly permuted blocks (sizes
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Figure 1. Concept map of the Target-Oriented Clinical Skill Enhancement (TOCSE)

of five or six) with a randomization ratio of 1:1.
Randomization was carried out by an independent
statistician and was stratified according to the week of
module rotation. We employed the total enumeration
approach, which is a technique involving all eligible
participants thus, encapsulating all members of the
target population. As such, sample size computation
was not necessary since the study included all
eligible members of the target population rather than
just a sample.

not (control group). All groups were assigned cases
pertaining to various endocrine diseases. Only stem
cases were given to the student groups where full
cases were built up from history to management and
follow-up plans. A pair of the experimental group
and control group received the same stem case. The
case assignments were given to students a week
before the scheduled endocrine class session. The
completed discussion of the cases were submitted in
a written and PowerPoint forms and were presented
orally during the online endocrine class hour.

Sample and Setting

The target population of this study was fourth year
medical students who rotated to the endocrinology
class. The study did not impose any exclusion
criteria to gather as rich data as possible. The study
employed the total enumeration approach, which is
a technique that involves all eligible participants thus,
encapsulating all members of the target population.
As such, sample size computation was not necessary
since the study included all eligible members of the
target population rather than just a sample.
We applied the TOCSE experiment during the
2-hour online endocrinology class in a single session.
We randomly assigned the groups of students to the
experimental group and control group. The students
were grouped into four, each group having four
to five members. Two groups underwent TOCSE
workshop (experimental group) and the other two did

Data Collection

We invited actively teaching faculty members from the
Faculty of Medicine and Surgery who were blinded
of group allocation to assess the presentations using
a standardized rubric specifically formulated for the
experiment (see Table 1).
There were two evaluators to each endocrine
session day except in one where the class was
rescheduled and the other staff was eventually not
available. We excluded all co-authors of the TOCSE
paper in the evaluation process. We also performed
a survey among all the students (experimental and
control) to evaluate how they perceived TOCSE in
relation to their performance and learning. Since
faculty evaluators were not specialists of the class
content topics (Endocrinology), they were provided
with checklists containing expected output from
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Table 1. Grading rubric for the assessment of study groups (experimental and control).
9-10
EXCELLENT
(More than 75% of
the expected)

8-7
SATISFACTORY
(50-75% of the
expected)

6-5
FAIR
(Less than 50%
to 30% of the
expected)

4-3
POOR
(Less than 30%
expected)

Application of basic knowledge.
Able to:
a. obtain pertinent history and physical
examination
b. identify risk factors
c. explain pathophysiology of chief complaint
Formulation of diagnosis.
Able to:
a. diagnose primary disease
b. diagnose co-morbidities
Formulation of management plan
Able to:
a. formulate plan for the primary disease
b. formulate plan for the co-morbidities
Presentation and communication skill
Able to:
a. answer questions appropriately
b. present appropriate and relevant contents in the slides

the students and of pertinent data needed in the
evaluation. The evaluators did the evaluation
processes during the oral presentation in the online
endocrine class hour. We forwarded the completed
rubrics to the study statistician for analysis.
The Integration Activity is the platform where
general assessment of learning will be performed.
This platform is an approach on case analysis taught
to the students during their second and third years
of medical clinical learning. All facilitators involved
were blinded on the assigned groups. Co-authors of
the study were all excluded from grading of students.

Ethical Considerations

Data Analysis

Conflict of Interest

We performed statistical analyses of the data using
Stata SE 13.1 for Windows (Stata Corp, College
Station, Texas). A p-value of 0.05 was considered
statistically significant. Descriptive statistics such
as mean, standard deviation, frequency, and
percentage were used to summarize the outcome
variables. Inferential statistics, on the other hand,
involves Analysis of Covariance (ANCOVA). We
performed this test to compare the clinical skill scores
between the experimental and control groups while
controlling or adjusting for the effects of significant
confounders.

This study did not receive any financial support
from any third party nor pharmaceutical company.
Hence, this study has no financial conflict of interest
to report. The researchers though affiliated with the
study site did not participate as facilitators in the
implementation of the research intervention.

This study was conducted in accordance with
international and national guidelines on research
of human participants such as the Declaration of
Helsinki, Good Clinical Practice, and the National
Ethical Guidelines for Health and Health-Related
Research (NEGHHRR) 2017. Considering that
the study is an evaluation of the effectiveness of a
teaching approach, which falls under the criteria
for an exempted review (NEGHHRR, 2017), the
researcher applied for an exempted review from the
UST-FMS Research Ethics Committee.

Privacy and Confidentiality

Data collection forms did not inquire any personal
identifier and used only control numbers. The gathered
data were encoded in a password-encrypted
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computer and were de-identified. In addition,
all electronic data associated with this study will
be stored in this password-protected computer.
Confidentiality will be assured by using the data and
its results only upon agreed purposes and reasons.
Only the researchers will have access to all research
information and other relevant documents. All
gathered data were reported as summative results.
Data will be stored for a maximum of 3 years,
and these will be properly disposed either through
shredding of paper-based documents or through
reformatting the electronic hardware for electronic
data.

done during the most convenient time and date
agreed upon with the participants.
Despite these risks, the participants of the
study have direct and indirect benefits from the
participation in this study. The direct benefit is the
potential improvement in the acquisition of clinical
skills among participants. In addition, the indirect
benefit of the study involves contribution of the study
to knowledge about the effectiveness of the TOCSE
module in improving clinical skills, thus allowing
future academicians and clinicians to improve their
teaching strategies and clinical practice, respectively,
by incorporating the TOCSE module.

Informed Consent and Recruitment Process

Incentive or Compensation

This study employed a delayed consenting process
due to the following reasons. First, the study
participants were fourth year medical students and
the researchers were professors of the academic
institution, thus the former were considered
vulnerable subjects due to imbalance of power in
hierarchy. Second, securing informed consent would
inevitably reveal potential group allocation to the
participants, thus breaking the blinding process will
lead to errors or bias due to participants’ knowledge
of the group allocation. Hence, the researchers
employed a delayed informed consent process
where informed consent was secured after data
had been collected to mitigate potential coercion
of participation and over- or under-performance of
the participants during the assessment of outcome
variables [Association of Clinical Research
Professionals (ACRP), 2013]. Upon completion, the
study and outcome variables had been assessed, the
researchers secured consent from the participants to
allow the former to utilize the data that had been
collected (ACRP, 2013).

The participants, both the faculty evaluators and
students, did not receive any monetary or nonmonetary compensation for their participation in this
study.

Risks and Benefits

The anticipated risks of this study were the possibility
of breach in confidentiality and inconvenience due to
the extra time needed by participants to participate
in the TOCSE workshop. To minimize potential
breaches in confidentiality, the previously mentioned
data de-identification, data safety and security, and
data storage and disposal measures were strictly
observed. In contrast, to reduce inconvenience, the
TOCSE workshop was scheduled in advance and

RESULTS
There were 28 groups who completed the
endocrine tasks. However, four groups (2 TOCSE
experimental, 2 control) were not able to have their
oral presentation because of cancellation of classes
on the affected date. Therefore, we evaluated only
24 groups; 12 experimental (n=63) and 12 control
(n=78), who were able to present orally. Another
endocrine class schedule was moved to another
date which affected availability of the two invited
faculty evaluators. Only one replacement was able
to attend the make-up class. Therefore, we had a
total of 11 faculty evaluators who evaluated the 24
groups comprising a sum total of 141 students.
In Table 2 the descriptive statistics of clinical
skills among medical students according to group
allocation showed that those who received the
TOCSE intervention (n=12 experimental groups;
n=63) had a mean clinical skill score of 35.29
(SD=2.64), which we interpreted as excellent. In
contrast, the control groups (n=12 control groups;
n=78) which did not receive the TOCSE intervention
had a mean clinical skill score of 31.96 (SD=4.04),
which we interpreted as satisfactory. The TOCSE
experimental group had higher clinical skill scores
than the control group.
The between-group comparisons of clinical skills
among respondents in the TOCSE experimental
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Table 2. Descriptive statistics of clinical skills among medical students according to group allocation (N = 24)
Clinical Skills

Mean

SD

95% CI

Verbal
Interpretation a

TOCSE Experimental Group (n = 12)

35.29

2.64

33.61 to 36.97

Excellent

Control Group (n = 12)

31.96

4.04

29.39 to 34.52

Satisfactory

Note: Score interpretation was categorized using Dedekind cut approach:
Poor skills: scores between 12.00 to 18.99, Fair skills: scores between 19.00 to 25.99, Satisfactory skills: scores between 26.00 to 32.99,
Excellent skills: scores between 33.00 to 40.00
a

Table 3. Between-group comparison of clinical skills between the TOCSE intervention (experimental) group and control groups
(N = 24)
Outcomes

Clinical Skills

Mean (SD)
TOCSE Experimental
Group (n = 12)

Control Group (n =
12)

35.29 (2.64)

31.96 (4.04)

Mean
Difference

t-value

p-value
(Two-Tailed)

Partial η2

–3.33

–2.39

0.026

20.66%

Table 4. Descriptive statistics of perceived usefulness of TOCSE among medical students according to role in TOCSE
intervention (N = 141)
Perceived Usefulness of TOCSE

Mean

SD

95% CI

Verbal Interpretationa

TOCSE Presenter b (n = 63)

8.43

0.84

8.22 to 8.64

Very Helpful

TOCSE Audience c (n = 78)

8.36

0.71

8.20 to 8.52

Very Helpful

Note: Score interpretation was categorized using Dedekind cut approach:
Not helpful: scores between 0.00 to 2.49, Somewhat helpful: scores between 2.50 to 4.99, Moderately helpful: scores between 5.00 to 7.49,
Very helpful: scores between 7.50 to 10.00
b
Experimental group
c
Control group
a

groups and control groups using independent t-test
are shown in Table 3. The results indicated that
mean clinical skills scores between the experimental
and control groups was statistically different, with
a mean difference of –3.33 (t = –2.39, p=0.026,
95% CI = –6.22 to –0.45). This result denotes that
the mean clinical skills score of those in the TOCSE
intervention group (experimental group) was
statistically higher than those in the control group.
It can also be noted that the partial eta-squared (η2)
was 20.66% (moderate effect size), indicating that
20.66% of the difference in clinical skills scores was
attributed or due to the TOCSE intervention.
The descriptive statistics of perceived usefulness of
TOCSE among medical students (N=141) according
to their role in the TOCSE intervention is shown
in Table 4. The mean perceived usefulness score
among the TOCSE presenters (experimental group,
n=63) was 8.43 (SD=0.84), which means that
these participants viewed TOCSE as very helpful in
bridging didactic learning to clinical skills. Similarly,
the mean perceived usefulness of TOCSE among the
TOCSE audience (control group, n=78) was 8.36

(SD=0.71), which also denoted that TOCSE was
very helpful in bridging didactic learning to clinical
skills. Both the experimental and control groups
perceived that TOCSE was very helpful in bridging
didactic knowledge to clinical skills.
DISCUSSION
TOCSE is a developed teaching and learning
strategic tool which brings the integration of basic
medical sciences such as anatomy, physiology,
biochemistry, pathology, and pharmacology at the
clinical level. The primary goal is to bridge didactic
knowledge to clinical skills among medical students
at any level of clinical learning and application. The
exemplary features of TOCSE as an added learning
tool for clinical teaching are as follows: 1) emphasis
on risk factors for contacting the primary disease,
2) explanation of the pathophysiology of chief
complaint, 3) sign and symptom-based management
of acute problem of the patient for immediate relief,
4) understanding and identifying all the targeted
abnormal findings with allocated specific treatment,
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Figure 2. Anatomy of the chief complaint from a patient who sought consult because of cough.

5) construction of TOCSE table that depicts the day
to day clinical course of the patient and clearly
showing the improvement and resolution of targeted
abnormality/ties, and 6) daily prognostication of
the medical situation based on treatment response.
Risk factors are specific for a certain age, gender,
race, and family. They are specific and sensitive
to a particular disease and are readily available
to physicians at no cost. Risk factors are helpful in
narrowing down diagnosis because of the specific
individual predisposition.[10] This is very helpful for
novice learners in the medical challenge of making
a definitive diagnosis. In addition, Kalan and his
colleagues reported that failure to identify risk factors
causes delay in the diagnosis and timely treatment
of patients.[11] It has also been elaborated that
identification of risk factors, especially of general
practitioners (GP), is critical.[12] Because the
onset of noncommunicable diseases cannot be
specifically discerned, risk factors are utilized to
estimate temporal time of the disease onset like
diabetes, hypertension, and obesity. The WHO uses
risk factor assessment to address noncommunicable
diseases.[13] Be that as it may, a student, however,
must exercise caution when using risk factors of
unproven diagnostic utility in medical diagnosis,
as their presence may have little or no effect on
disease probability.[11] Nonetheless, Lobig and his
group have demonstrated that in the presence of risk
factors, extended work may be indicated. A medical
setting example was a patient with microscopic
hematuria to undergo mere ultrasound of the

kidneys to an extended workup using cystoscopy,
urinary cytology, and cross-sectional imaging of
the upper urinary tract if the patient has the risk for
malignancy.[14]
In the TOCSE learning tool, anatomy of the chief
complaint has been introduced wherein explanation
of its pathophysiology must reflect the acute problem,
where medications or approach of management
for immediate relief can be derived, and definitive
diagnostic and management plans for the primary
disease and comorbidities can be formulated
(Figure 2). The construction of the concept maps
by students for pathophysiology of the disease has
been introduced in the basic subject of physiology
in the first year curriculum and further elaborated for
diagnosis and management of disease in the third
year. Such a background has made it easier for the
fourth year medical students to dissect the anatomy
of the chief complaint as reflected in their perceived
usefulness of the TOCSE learning tool. (Table 4)
Figure 3 shows an activity output from a group of
clerks on how the narrative pathophysiology of the
chief complaint has been derived from a concept
map (A) with a detailed illustration of its anatomy (B)
to depict the diagnostic and management plans for
the case (C).
Chief complaint-based clinical performance
measures offer the opportunity to assess quality and
reflect the value of care delivered, especially in a
medical situation that requires immediate relief of a
patient suffering. Griffey and his group emphasized
that although the diagnosis-centric approach allows
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Figure 3. A. Concept map of the disease (type 2 diabetes mellitus), B. Pathophysiology of the chief complaint (non-healing wound),
and C. Narrative of the pathophysiology and anatomy of the chief complaint depicting diagnostic, management, and therapeutic
plans for the case (With permission from the students).

Target-Oriented Clinical Skill Enhancement (TOCSE) Is an Effective Tool

the assessment of disease-specific quality, it fails
to measure one of the primary functions of the
emergency department (ER) care which involves
diagnosing, risk-stratifying, and treating patients’
potentially life-threatening conditions based on
signs and symptoms.[15] Some chief complaints
are accurate by definition (eg, shortness of breath),
but others are not (eg, hematemesis that turns out
to be hemoptysis). Therefore, providing diagnosis
and explaining pathophysiology of the chief
complaint may reduce the time interval to institution
of immediate relief.[16]
In clinical application of the TOCSE teaching and
learning tool, aside from emphasis on risk factors
and pathophysiology of the chief complaint, every
abnormal finding both in the history and physical
examination must be well delineated and explained.
A primary disease, differential diagnosis/es, and
assessment of comorbidities must be completely
reported. This particular TOCSE approach has
addressed one of the common dilemma in clinical
performance which is a multifactorial phenomenon.
[17] There is confusion on which data to include,
from the history of present illness, past medical
history, psychosocial, personal, and family
history, as well as relevant data in the physical
examination. With the shortcomings of thorough
history-taking and physical examination skills, it
had been long reported that adequate medical
problem-solving skills have decreased as well.
[18,19] More significantly, oversights of pertinent
data in the history and physical examination may
result in delayed diagnosis, unnecessary workups
and testing, potentially harmful management, and
escalated medical costs.[17]
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One significant goal of the TOCSE approach is
writing of the initial list of identified abnormal data
in the history and physical examination of the patient
which must be in consonance with the formulated
concept map. This provides a framework that leads
to specific diagnostic and management plans for the
resolution or correction of every clinical abnormality.
Resolution of clinical problems may be in hours,
days, or weeks; nonetheless, the student’s basic
medical knowledge background is aptly applied.
Qualifiers for signs and symptoms were reviewed
by the students (Figure 4). Students initially construct
a table to demonstrate all the abnormalities obtained
from the history and physical examination and target
resolution of these entities with specific treatment.
(Figure 5) These qualifiers were eventually utilized in
the construction of the TOCSE table.(Figure 6) In the
TOCSE table, the students could clearly delineate
the effect of their specific management to the clinical
course of the patient. Examples of student output
(with permission and minor revision) are shown in
Figures 4, 5, and 6. Students are encouraged to cite
references of their report.
With the innovative TOCSE design to fill in the
gap in transition from didactic to clinical learning of
fourth year medical students, we have shown that,
indeed, the strategic tool is the very reason why the
performance of the TOCSE experimental group was
excellent and statistically different compared to the
control group (p<0.05, Table 2). As mentioned in
the foregoing discussion, it was noteworthy that the
students themselves perceived that the strategic tool
was very helpful in their learning. An agreeable
stance has also been demonstrated by the TOCSE
audience (control group) whose understanding

Figure 4. Qualifiers of signs and symptoms and other clinical features.
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FBS – Fasting blood sugar; HbA1c - Glycosylated hemoglobin
Figure 5. Sample list of abnormalities to resolve with specific treatment.

Figure 6. Sample TOCSE table (TOCSE, Target-Oriented Clinical Skill Enhancement).

of the discussion was likewise facilitated by the
TOCSE tool utilized by the TOCSE experimental
group. Furthermore, in the submitted reflection (data
not shown) the students in the TOCSE intervention
group explicitly expressed that they obtained

extra confidence in completing the task from the
preparation to oral presentation.
Because of the pandemic, the TOCSE experiment
was done in a fully online platform. A virtual approach
indeed may not be ideal to address clinical skill
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development and is admittedly very challenging.
During the pandemic, many virtual curricula for
medical students were shifted to asynchronous
assignments, text and video resources, and
independent study. Unfortunately, several medical
institutions globally struggled to approximate the
advantages of a conventional clinical setting to
afford clinical skill development, particularly for
fourth year students.[20-23]
In the commentary of Mian and Khan, teleteaching
and telemedicine have been considered as
alternatives to clinical placements where clinical
knowledge could be retained.[23] However, Akers,
Blough, and Iyer expressed their concern on missed
opportunities to be mentored by specialty faculty and
perform clinical activities that entail decision-making.
Moreover, it has been reported that students in the
clinical clerkship program still preferred the hospital
setting and were very much willing to participate as
preliminary healthcare providers.[22]
The aforementioned discussion dichotomized two
distinguished areas of clinical development among
fourth year medical students; one is utilizing basic
knowledge to develop clinical skill acumen, and
second is the application of clinical skill acumen
to a real-world setting. The latter may not be totally
fulfilled in a teleteaching approach; however, the
feasibility to accomplish the former has been clearly
demonstrated in the results of our TOCSE experiment.
Concurring to our finding was a report by Geha and
Dhaliwal where in their analysis of a pilot study of
various virtual teaching approaches in clerkship
curriculum, the most highly rated exercises and cited
“major improvements” by the fourth year students in
their diagnostic assessments were drafting schemas
and writing diagnostic assessments. Comparatively,
similar to the TOCSE activity, major factors for
the outcome of their study was reported to be an
advance internal medicine knowledge, clinical
reasoning skills, and formulating frameworks for
clinical problems.[21]
The TOCSE strategic approach for both teaching
and learning has clearly addressed several of the
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concerns and struggles of students during a transition
from preclinical to clerkship level.[1-7] Specifically
these are uncertainty, disconnection, competence
issue, prior life experiences and learning, frequent
changes in staff, changes in setting, and changes
in content which could create surmountable anxiety
among these learners.[1,4,6] The lack of sufficient
practical training has even dragged these problems
through entry into internship as reported by Deghani,
et al.[5] With one standardized TOCSE approach in
whatever stage of learning, a medical student can
now be uniformly assessed. Once again, Sahu and
colleagues have emphasized that no matter what
teaching method has been applied, the best practice
of clinical skill development still involves patientcentered approach with depth in understanding
the pathophysiology of each clinical feature of a
disease.[7] Although effective performance in clinical
settings requires the integration between theory and
practice, there remains a gap between theoretical
knowledge as taught in the classroom and what
students experience in clinical settings.[24] With a
clear clarification and definition of expectation on
students at the preclinical level and utilization of the
TOCSE strategic teaching and learning tool, there
could be resolution and alleviation of the students’
struggles and apprehension.[1-7] The developed
competence and confidence will be instrumental for
continued acquisition of improved clinical skills and
performance.
In summary, TOCSE is a strategic teaching and
learning tool that can bridge didactic knowledge
to clinical skill of fourth year medical students. In
addition, TOCSE has shown to effectively enhance
and improve students’ clinical skill performance.
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