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Background: Following initiation of the three-step national licensing (NL) examination, NL step 1 is the most difficult step of
all. As our curriculum has been based on problem-based learning since its establishment, the block committee of each block
system is responsible for planning the learning process to secure educational outcomes, student-learning promotion and a
satisfactory rate of NL passing results.
Objective: The present study aims to identify key success factors that have been implemented each year to achieve successful
NL passing results.
Material and Method: Three parts with nine new ideas were implemented each year. These parts included the three ideas of
extra-materials preparation for effective tutorial sessions, three ideas of student-learning process motivation and three ideas
of the reliable assessment preparation.
Results: Mean scores on block satisfaction were above 4 (from a total of 5) annually. NL passing-rate in each category during
the last-two-year is above the country’s average score.
Conclusion: This review demonstrated a key factor which contributes to student success in the endocrinology block.
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In order to ensure that medical students
in Thailand have the skills and knowledge to
perform standard practice, the national license
examination regulations from the Thai Medical
Council was launched in 2002(1). This new situation
affects all Thai medical students in that they all need
to pass the three parts of the Licensing Examination
conducted by Center for Medical Competency
Assessment and Accreditation. The examination

schedule has been set up so that steps 1, 2 and 3 will
occur at the end of the students’ third year, fifth year
and sixth year, respectively. Among these three
steps, the step 1 national license exam, comprising
mainly two subjects, general principles and organ
system, is the most difficult part. The reason is that
this step is the comprehensive part, since it integrates
the entire two-year pre-clinical curriculum. This
pre-clinical curriculum encompasses anatomy,
physiology, biochemistry, pharmacology, microbiology,
immunology, pathology and bio-statistics, among still
other subjects. The integration involved emphasizes
the principles and mechanisms of underlying health
and disease, therapeutic usage and bio-psycho-social
considerations.

Our curriculum has been based on problem-
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based learning since its establishment. The block
committee is responsible for creating an
interdisciplinary approach for integrating learning
objectives from two or more academic fields of study.
Being in charge of Endocrinology committees, we are
all accountable to our students for setting up a block
module that will successfully provide them a relevant
learning experience within the curriculum. Additionally,
our responsibility also includes planning and
implementing the learning process to secure, not only
educational outcomes and student-learning promotion,
but also a satisfactory rate of NL passing results.

Hence, this study aims to review key success
factors that have been implemented each year for a
successful study plan based on the guidelines of the
Medical Competency Assessment Criteria for National
License.

Material and Method
Settings

All of the activities set up in Endocrinology
block were conducted by committees whose members
were under no compulsion, but were willing to join
on their own initiative. Preclinical committees were
formed from various departments, including anatomy,
physiology, biochemistry, pharmacology and
pathology. Members of clinical committees were from
the Endocrinology Unit, Department of Medicine. After
a detailed review from feedback results, annual
framework developments were prepared. The entire
process was under the guidance of the Vice Dean of

Academic Affairs.

The processes
To achieve a better result, three parts with

nine new ideas for the encouragement of both facilitator
and students were implemented each year as shown in
the Fig. 1. The first part consisted in the preparation of
supplementary materials and activities for effective
tutorial sessions, namely, (A) a newly designed
scenario, (B) a novel written tutorial note (also called
Scenemulator(2)) and (C) setting up the “S-O-A-P”
approach in the tutorial-group section for early clinical
application(3). The second part consisted in the
preparation of the student-learning process, itself,
namely, (D) creation of a specification table indicating
SDL connections, (E) origination of a multi-self-test on
a Moodle platform(4) and (F) establishment of an
individual feedback system correlated with a
specification table(5). Lastly, to achieve maximum
performance, attention was directed to the assessment,
i.e., the preparation of a reliable assessment by (G)
formulation of an MEQ examination, (H) the twice
organizing of an NL-based formative MCQ with a clear,
expertly given explanation and (I) initiation of a formative
MEQ(6,7).

Frameworks
An objectivity framework for each design was

organized on consideration by the committee to serve
as the guidelines for block rearrangement, as shown in
the Table 1.

Fig. 1 The nine new ideas for encouragement both facilitator and students that was implemented year by year.
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Activities Objective

1. the preparation of extra-materials for
effective tutorial sessions
(A) newly designed scenario 1) to motivate and stimulate good discussion in order to develop

hypothesis with critical thinking skill as well as integrate basic science
knowledge to clinical sciences
2) to generate similar contexts learning as it will face in their real-life
situations
3) to engage student learning with the common cases as similar to real-
world situations
4) to provoke students’ brainstorming based on the most common
endocrinology case in Thailand

(B) Scenemulator 1) to facilitate non-specialist PBL tutors to have more confidence in
facilitating tutorial session,
2) to diminish the diversity of outcomes in tutorial sessions
3) to have the more thorough and quality tutor notes.

(C) “S-O-A-P” approach 1) to obtain essential history ,report pertinent physical findings and
generate reasonable differential diagnoses for further investigations
2) to perform better clinical thinking skills

2. the preparation of the student-learning
process motivation
D) table of specification with SDL connections 1) to help the students for identifying their learning needs

2) to enhance students’ engagement in learning activities
(E) multi-self-test on a Moodle platform 1) to enable students to do more self-assessment and self-reflection

2) to prepare and review students’ understanding after studying in the
classes

(F) 2 times of formative and individual 1) to assist the 15 last-learner students
feedback system 2) to self-monitoring progress according to the learning goals
3. the preparation of reliable assessment
G) MEQ examination 1) to assess the level III cognitive domain or problem solving skills
(H) twice organizing of NL-based formative 1) to prepare and review students’ understanding after
MCQ with clearly explanation by expertise studying in the classes

2) to prepare the students to familiar with case-based question
as utilizing in NL examination
3) to reassure students’ understanding after their self-directed learning
process

(I) formative MEQ 1) to stimulate self-directed learning
2) to motivate critical thinking skill
3) to monitor what contents should be learned more by themselves

Table 1. Objectivity framework of nine ideas generated by the endocrinology block committees

Results
After three years’ preparation of

supplementary materials for effective tutorial sessions
(A-C) from 2011 to 2013, the preparation of the student-
learning process motivational program (D-F) and the
preparation of reliable assessments (G-I) began
sequentially year by year as shown in the Fig. 1. The
four-year NL passing rates of the endocrinology block
based on each category are represented in Fig. 2. When
compared with the mean country results, mean TU
results gradually increased with better than mean

country’s results during the last two years.
From A-C, the effectiveness of, and

satisfaction with, the scenemulator tutor note were
studied(2). The result showed that, comparable with
typical tutor notes, a more powerful efficacy on the
process during tutorial sessions, including clarification
of terms, problem definitions, brainstorming and
hypothesis formation, was detected when using
scenemulator (p<0.05), as shown in the Fig. 3. In
addition, this study also confirmed that the clearly
preferred tutor notes lay within the scenemulator
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Fig. 2 The 4-year National license examination mean result of the endocrinology block based on each category. When
compare with the mean country result, mean TU results were gradually increased and better than mean country
result in the last two years.

Fig. 3 (As the permission of Rojpibulstit P, et al(1)) Mean score of the efficiency of scenemulator (scenario 1-3) and the
regular tutor note (scenario 4). A) Step 1 (Clarify term efficacy: mean average from sceneraio 1-3 = 4.3+0.81, mean
average from sceneraio 4 = 2.85+1.42). B) Step 2 (Define problems efficacy: mean average from sceneraio 1-3 =
4.6+0.6, mean average from sceneraio 4 = 3.0+1.45). C) Step 3 (Brainstorming efficacy: mean average from
sceneraio 1-3 = 4.53+0.66, mean average from sceneraio 4 = 2.95+1.47). D) Step 4 (Setting hypothesis efficacy:
mean average from sceneraio 1-3 = 4.59+0.64, mean average from sceneraio 4 = 4.25+0.44).

group (p<.001), as shown in the Fig. 4. This report
demonstrated the potential of scenemulators to
standardize non-expertise PBL tutor as a means of
handling tutorial sessions with more confidence. Finally,
an absolute outcome that resulted from Scenemulator
tutor notes was an ability to promote the learning

environment in tutorial sessions.
From D-F, (E) the multi-self-test on a moodle

platform and (F) the individual feedback system reveal
striking evidence based on outcomes of the preparation
activities involved in the student-learning process, as
shown in Fig. 5, 6, respectively. For an outcome of (E),
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Fig. 4 (Left) Mean score of the tutor note mostly facilitated (mean average from sceneraio 1-3 = 4.64+0.60, mean average
from sceneraio 4 = 3.50+1.15). (Right) Mean score of the tutor note mostly needed (mean average from sceneraio
1-3 = 4.64+0.46, Mean average from sceneraio 4 = 3.20+0.62). Scenario 1-3 is scenemulator, scenario 4 is regular
tutor note.

Fig. 5 Outcome of the relationship between number of completed moodle tests and final exam scores. (Left) Relationship
of completed Moodle tests and final exam scores (MCQ) of 3rd year medical students at Thammasat University.
[The data represent the mean + SD. Asterisk indicates a significant difference at p<0.05 (Mann-Whitney test)].
(Right) Relationship of proficient moodle tests and final exam scores (MCQ) of 3rd year medical students at
Thammasat University. [The data represent the mean + SD. Different letters on each bar are significantly different
at p<0.05 (Mann-Whitney test)].

the relationship between number of completed moodle
tests and final exam scores has been shown in Fig. 5. It
was found that the greater the number completing the
multi-self-test on a Moodle platform, the higher the
final examination scores that were achieved. By focusing
attention on (F), the information was compared from
two implementations of the formative and individual
feedback system in 2015 and block management in 2014,
which had only one formative and a group-feedback
only at the 3rd week. It was shown that the average
test scores of the 15 lowest-achieving learners from
Formative-1 and 2 from block management in 2015
were 42.24 and 33.3%, respectively (Fig. 6A). A
comparison with block management in 2014, which
had only one formative and group-feedback at the 3rd

week, showed that this approach could not help these

15 lowest-level students to identify the areas where
they needed to improve (Fig. 6B). Conversely, after
framework modification by adding two individual
instances of formative and feedback after Formative-2
in 2015, the average summative MCQ of these 15 lowest-
level students was 54%, a significant improvement (p<
0.001), as shown in the Fig. 6, right. Moreover, the
satisfaction level received from individual feedback
from students who received assistance in becoming
better prepared for final examinations was above 4.00.
For the last part, consisting of G-I “the preparation of
reliable assessment” it has been demonstrated that (I)
the formative MEQ did improve students’ scores in the
endocrinology block, as shown in the Fig. 7. It
demonstrated the potential of formative MEQ in
improving students’ ability for both the “top-thirty”
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Fig. 6 Outcome of 2 times of formative and individual feedback system. A) Result from block management by only 1
formative (Formative-I) and group-feedback only). [The data represent the mean + SD. Asterisk indicates a
significant difference at p<0.001 (Mann-Whitney test)]. B) Result from block management by 2 times of formative
(Formative-I , -II) together with both group- and individual-feedback. [The data represent the mean + SD. Asterisk
indicates a significant difference at p<0.001 (Mann-Whitney test)].

and “bottom-thirty” learners (Fig. 7 right). Additionally,
it also stimulated those preclinical students to do more
seeking to determine “what symptoms and signs are
there that can help them, what mechanism was involved,
on what tests they should rely to determine why they
did not do well, how they may interpret the test results,
what medications should be prescribed and why they
should be prescribed” through their own self-learning
(satisfaction rates shown in the Fig. 7 left).

Additionally, the satisfaction-rating scores on
scenarios, formative, MCQ test on Moodle and overall
satisfaction for the learning strategies endorsed during
the endocrine block from 2013-2016 were analyzed as
shown in Fig. 8. It has been found that the satisfaction
rate was above 4 in each category. Moreover, the
regulations launched from the academic-affairs
department stipulate that the block committee must
scrutinize the examination questions before they have
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been used. This requirement encouraged us to screen
and pick up the exam items in a more reliable form with
more discrimination power each year, as shown in the
Fig. 9. In conclusion, all of these positive outcomes
confirmed that our learning strategy and management
in setting up the endocrinology block each year could
support the students, not only to have the sufficient
content they’ll need to pass the final exam of the block,
but also to back them up so they’ll have adequate
knowledge to pass NL in their third-year medical-
student exams.

Discussion
After exploring the learning activities from the

setting up of A-I in each year of the endocrinology
block, it was revealed that all of these activities enabled

the students to have a relevant learning experience
and, importantly, proved to be useful in enabling them
to pass their final exams and NL part 1. This outcome
might be well explained, item by item, in terms of the
following:

From activities A-C, the study of (B)
Scenemulator, it was demonstrated that scenemulators
have the potential of supporting a non-specialist PBL
tutor with much more confidence in facilitating a tutorial
session. This outcome was well corroborated, as
mentioned by Wood(8) and Groves et al(9), who showed
that it might be a great advantage to have adequate
and quality tutor notes together with the tutor training
course before the course begins. This analysis, in turn,
reflects back to the tutorial sessions and the students;
in these sessions, case objectives and clinical problem

Fig. 7 Outcome of the formative MEQ that help the top and the last learner. (Left) Mean score of the satisfaction on (A)
SDL-triggering efficiency, (B) the satisfaction on the instruction, (C) on the content and (D) on the answering
processes. (Right) The top and the last thirty learner students showed significant improvement scores from
formative to summative MEQ (p-value <0.01) while insignificant difference were detected in the middle score
students.

Fig. 8 Satisfaction rating score on scenarios, formative, MCQ test on Moodle and overall satisfaction for the learning
strategies endorsed during the endocrine block from 2013 to 2016.
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Fig. 9 Reliability of the examination items from the year 2013 to 2014. It did show an increasing of reliability and
discrimination index annually.

Number of proficient  Number of
moodle tests+ students (%)

0     3 (2.42)
1     8 (6.45)
2   17 (13.71)
3   28 (22.58)
4   29 (23.39)
5   39 (31.45)
Total 124 (100.00)

+ Number of moodle tests that the student achieved more
than 50% in test scores

Table 2. Proficient moodle tests of 3rd year medical students
at Thammasat University

identification were discussed in the same standard in
every tutorial group, and were of the same standard as
that of the experts.

From D-F activities, it has been found that the
students who had performed five Moodle tests (activity
E) had significantly higher MCQ final exam scores
than those who had performed fewer than five tests
(Fig. 5 left). Among the students who had completed
five Moodle tests, 31.45% students (39/124 students)
achieved Moodle-test scores of more than 50% in each
test (Table 2); furthermore, they significantly achieved
the highest MCQ final scores (Fig. 5 right). Our results
correlated well with the previous findings that the
medical students who used moodle obtained
significantly higher scores in the final examination as
compared with those who did not use moodle(10). In
addition, the final exam score was positively predicted
by the total number of quiz attempts(11). There were
similar results with the activity (F) individual feedback
system, which normally has one formative test at the
middle of the course. Such was not the case for MD
314, an Endocrinology course in the year 2015, in which
two of the interim formative as well as group- and

individual- feedback were assessed. Fig. 6 shows the
effectiveness of this model. This pattern is corroborated
well as stated by Fleischer C et al(12) that one of the
goals of formative assessment is to encourage students
toward self-monitoring progress according to the
learning goals. The most effective strategic to-do list
consists in providing immediately useful feedback to
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students. This study hence demonstrates the potential
of individual feedback, after an interim formative test,
showing it to be an important factor in assisting the
most slow-learning students. To maintain continuous
support, the implementation of individual feedback after
interim formative in other blocks should be seriously
considered.

Last but not least, when taking into account
G-I activities, both H and I, the twice organizing of an
NL-based formative MCQ with clear explanation by
experts and formative MEQ also supported students’
outcome. While the students always voiced how they
may acquire adequate and necessary knowledge from
the PBL curriculum that would be sufficient to pass the
NL test, the twice organizing of an NL-based formative
MCQ with clear explanation by experts was set up in
the endocrinology block. This arrangement had the
effect of both reinforcing the students’ understanding,
through their self-directed learning, and reducing their
anxiety arising from the complexities of their subjects.
For (I) formative MEQ, its powerful capacity to stimulate
self-directed learning (SDL) and problem-solving skills
was demonstrated. This process supported the level
III domains of skills from Modified Bloom’s
taxonomy(13) as effectively as MEQ did. Yet, even
beyond the MEQ, formative MEQ can also help
students identify their strengths and weaknesses in
targeted learning areas.

Conclusion
It is difficult to identify among A-I activities

which one is the most effective and most beneficial
factor for medical students to gain the appropriated
knowledge and pass NL examination step 1. All of the
activities implemented within the six-year management
period did work well together. They are all mutually
promoting each other to link together as a jigsaw of
multidisciplinary learning experiences into one effective
platform.

What is already known on this topic?
This study aims to review key success factors

that have been implemented each year for a successful
study plan during 6 years in Endocrinology block at
Thammasat University based on the guideline of
Medical Competency Assessment Criteria for National
License. No strong relevant manuscript has been found.
However, mostly of the relative contents are from one
experience for example Sara B demonstrates a creative,
collaborative teaching strategy from her active learning
in Endocrinology Pathophysiology class room.

Silverthorn DU discusses 5-way to create a successful
class from his observation of students. From this fact,
implementation of these promising tools in other blocks
should be considered.

What this study adds?
This study demonstrates key success factors

that can group into three parts with nine new ideas (A-
I activities) for encouragement both facilitator and
students during 6 years in Endocrinology block, Faculty
of Medicine, Thammasat University. Any way, it is
difficult to say that from A-I activities which one is the
most effective and most benefit for medical students to
gain the appropriated knowledge and pass NL
examination step 1 in final. All of the activities that
performed along 6 years management did work together.
An accomplish outcome actually came from the
synergistic of these activities.
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