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Abstract
Background: The main objective of this study is to design a method to calculate the
notional learning hours (NLH) of final-year medical students doing a surgical clerkship
course, as current methods are based only on assumptions. Secondary objectives
include derivation of the Oman Qualification Framework (OQF) credits and setting a
benchmark of NLH calculation in clinical courses.
Methods: This is an observational cross-sectional study which uses quantitative
methods to estimate students’ NLH. A questionnaire was designed and filled in by
final-year medical students at the end of their surgical rotation. Ethical clearance was
obtained. Data were uploaded and analyzed using the SPSS 25. The NLH was then
calculated and mapped onto the OQF template.
Results: Ninety-seven students participated in the study. Students spent an average of
1.20 hrs/day studying for their clinical sessions and 2.86/day studying for their theory
sessions. The mean weekend hours of study on Friday and Saturday were 3.1 and 3.2
hrs, respectively. The average preparation for the end rotation and the final graduating
(MD) exams were 9.7 and 10.4 hrs, respectively. We calculated the NLH of our students
by adding the above data to the contact teaching hours from our course timetable.
We compared our results with medical schools worldwide.
Conclusion: The NLH of our surgical clerkship students was calculated and
subsequently the OQF credits were derived. Our method is based on real-life students’
study hours and not on unproven assumptions. It could be used as a guide by other
clinical clerkship courses.
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1. Introduction

Credit units/hours are used to standardize course
programs and make them comparable to other
university programs. In addition, they create com-
mon grounds for the transfer of credits among
different universities [1]. Credit hours (CHs) were
created in 1906 by the Carnegie Foundation and
were called the Carnegie unit. They were meant to
measure teacher productivity andwere used to pay
faculty pensions.ACH is based on contact hours of
teaching (instruction) and is defined as ‘one hour of
classroom instructions per week, in a 14–16 week
course/semester’ [2, 3].

However, over time, there has been a paradigm
shift in higher education from a classical time-
based to outcome-based education (OBE). In
addition, the focus has shifted from teacher-
led education to student-led education [1, 4].
As a result, the standard practice of CH-based
calculation of contact hours has become ineffective
to measure student learning [5]. Instead, the
concept of notional learning hours (NLH) has
gained increasing importance. NLH is defined as
the volume of work students spend to achieve the
learning outcomes of a course or module [1, 4, 6].
It thus reflects the students’ workload [1].

In many universities, new CHs are currently
calculated by adding the students’ workload
(based on NLH) to the contact hours rather than
from the teaching contact hours alone.

Other reasons why the classical CHs based
on teaching contact hours should be changed
include the variability of teaching methods and
students’ characteristics, both of which potentially
impact learning outcomes. Methods of teaching
are variable, such as face-to-face versus online
teaching (as employed by many universities during
the COVID-19 pandemic), flip classrooms, and

distance learning. The variation in student char-
acteristics includes their learning styles and stress
management skills. These complexities highlight
the significance of re-examining the current sys-
tem, broadening the definition of student workload
beyond contact hours, and including students’
perception to devise a clear and transparent
system [5].

Taking all of the above into consideration, the
Oman Authority for Academic Accreditation and
Quality Assurance of Education (OAAAQA) has
recently introduced a framework termed the Oman
Qualification Framework (OQF) which is defined as
‘an instrument to describe; compare; and classify
qualifications from all sectors of education and
training in Oman’ [6].

The OQF uses two measures for the listing and
alignment of qualifications offered by Omani and
foreign educational institutes. These are the OQF
level and the OQF Credit. The OQF level measures
the complexity whereas the OQF credit measures
the volume of learning. The OQF Credit is defined
as “a numerical indicator of the volume of learning,
awarded for the achievement of all the Learning
Outcomes of a unit, module or course and/or
qualification, expressed in either OQF Credit Points
or OQF Credit Hours.” Both OQF Credit Points
(CPs) and OQF CHs are based on NLH which are
defined as “the volume of learning estimated to be
required by a typical learner at a specified level
to achieve the learning outcomes of the units,
modules or courses that comprise a qualification”
[6].

NLH is measured by adding the number of
contact hours (time-tabled study hours/or instruc-
tional time) to students’ out of class/hospital self-
study time and assessment time. Self-study time
includes students’ self-learning time, preparation
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for seminars, and assignments and time for
reviewing for assessments [7].

The OQF considers 42 NLH equal to one OQF
CH and 10 NLH equal to one OQF CP. Calculating
the NLH is, therefore, an important step to deduce
both the OQF CPs and CHs.

This is based on the assumption that a course
is offered for a semester of 14 weeks. One OQF
CH comprises a combination of activities such
as: (i) 1-hr class contact time and 2 hrs of self-
study/learning time per week (3 × 14 wks = 42)
or (ii) 2 hrs of laboratory/clinical work and 1 hr of
self-study per week (3 × 14 wks = 42), or (iii) 3 hrs
of self-study/week (3 × 14 wks = 42).

The justification for designing a new method for
calculating the NLH can be summarized as follows:

(i) Current methods of calculating NLH are based
on assumptions. These assumptions are made by
educators and not students.

(ii) Various universities use different methods to
calculate NLH and CH and the literature contains
wide and varied descriptions, as well as citing
problems, with such calculations [1, 4, 7, 8].

(iii) Medical schools in general have a different
system than that provided by the OQF template.
This is because the OQF template describes a four-
year bachelor program, whereas a conventional
medical program takes more than four years to
complete. Our university adopts a six-year Doctor
of Medicine (MD) program with a total of 254 CHs
based on contact hours. The OQF introduction of
the NLH system will change our calculation of CHs.

Our department of surgery, therefore, set out
to design a method to calculate the NLH that
considered both the program teaching timetable
(instructional time) and the students’ accounts
of self-study time. This quantitative method is
different from the qualitative methods used in
literature to evaluate students’ perception [9]. In

addition, we believe that direct questioning of
students should be more reliable than simply
depending on educators’ estimation of students’
self-study time. We aim to get as close as possible
to the real workload (notional hours) of our
medical students. We also aim to present a real-life
student-based guide for calculating NLH for clinical
courses, which as far as we know is lacking.

1.1. Objectives

(i) To calculate the NLH of final-year (MD6) medical
students doing the surgical clerkship course at
the College of Medicine and Health Sciences
(COMHS), National University (NU).

(ii) To deduce the OQF CPs and CHs based on
the students’ NLH.

(iii) To set a simple student-based calculation
method of NLH in clinical courses.

2. Materials and Methods

This is a cross-sectional observational study using
a convenience sampling method. The study was
conducted in the only private medical school in
Oman with an outcome-based curriculum.

Final-year medical students in (MD6) surgery
clerkship rotation at (COMHS, NU), in the year
2022–2023, were invited to participate in the
study. Participation was voluntary and anonymous.
A questionnaire about time devoted to self-study
was prepared and given to the students to fill in
manually. Students were asked about the average
hours they study per day, to review and prepare
for their clinical rounds and theoretical sessions.
Questions were also asked about their average
study time over the weekends, and the average
study time per day to prepare for the various
assessments and examinations. We piloted the
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questionnaire on the first cohort in the rotation
(about 20 students). Consequently, we developed
it further and applied it to the following groups.

Ninety-seven out of a cohort of the one-hundred
and twenty-nine final-year students responded
(75% response rate). Data were uploaded and
analyzed using the SPSS (IBM version 25). The
means and standard deviation of the hours of study
were calculated. The study considered the NLH of
our six-week course including both teaching and
assessment days and times.

2.1. Method of calculation

We calculated the NLH per day by adding both
contact teaching hours (based on our course pro-
gram timetable/schedule) and the students’ self-
study/preparation time (based on our study). The
daily program (timetabled instructional teaching)
consists of 4 hrs of clinical exposure (in the hospital
or health center), followed by 3 hrs of theoretical
sessions (such as student-led seminars, interactive
faculty lectures, student-directed learning, and so
on). These theoretical sessions take place on the
college premises. Figure 1 is a snapshot of our
teaching program.

We used the SPSS program to calculate the
mean self-study time using the data given by the
students.

We added this self-study time to our time-tabled
teaching hours to get the workload or NLH per day.
This NLH/day was multiplied by five to get NLH per
week. We added the weekend students’ workload
(taken from the study) and 1 hr of on-call per week
to get the total NLH per week.

We multiplied the NLH/week by five weeks.
To this, we added the activity of the sixth week,
which contains two assessments days, and the
calculations are slightly different.

In our six-week surgery course, the last (sixth)
week comprises of three days of regular teaching
and two days of assessment. Therefore, the contact
hours as well as the assessment time and students’
self-study hours have all been added. The final MD
examination which takes place after finishing the
sixth week was also accounted for. Adding all these
together, we were able to calculate the total NLH.

We used the formula provided by the OQF
document to calculate the CP and CH by dividing
the NLH by 10 and 42, respectively. Finally, we
used this data to complete the OQF template
provided by the OQF authority.

3. Results

Ninety-seven students participated in the study.
The mean and standard deviation of the self-study
time (learning/preparation hours) of these students
were calculated using the SPSS program (Table 1).

The mean self-study hours per day for clinical
and theory teaching were 1.2 hrs (0.9) and 2.8 hrs
(1.4), respectively. The mean self-study hours per
day is therefore 4 hrs. This is added to the contact
hours of clinical (4 hrs) and theory (3 hrs) teaching,
taken from the teaching program. This makes an
average of 11 NLH per day (4 + 4 + 3). We multiply
this by 5 days to give 55 NLH per week excluding
weekend study and additional hospital activities.

Most of the students (79%) study over the
weekend. The mean self-study hours on the
weekend were 3.1 (2.6) and 3.2 (2.5) hrs for Friday
and Saturday, respectively. This gives an average
of 6.3 hrs of study over the weekend. Students
spend 1 hr on-call for hospital duty per week. The
total NLH/week is therefore (55 + 6.3 + 1) 62.3
(Table 2).

If we want to calculate the self-study hours over
a seven-day week, we will add the working day
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Figure 1: Program schedule.

Figure 2: Flow chart for calculating NLH for five weeks.

plus the weekend self-study hours which are 4 +
6.3 hrs equals 10.3 hrs/wk. We will use this figure to
compare with literature in the Discussion section.

We calculated the NLH for five weeks of the
course by multiplying by five: (5 x 62.3) = 311.5.

To the above, we added the NLH of the sixth
week of the coursewhich comprises three teaching

contact days (3 x 11 hrs = 33 hrs) and two
assessment days (2 x 2 hrs = 4 hrs), giving a total
of 37 NLH for the sixth week alone.

The mean study (learning/preparation) time
spent by the average student on revising for the
end rotation and final MD exams were 9.7 (3.3) and
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Table 1: The mean and standard deviation of the self-study hours of 97 medical students.

Self-study Hrs/day Mean (Standard deviation) Hrs

For clinical sessions 1.2 (0.9)

For theoretical sessions 2.8 (1.4)

Friday 3.1 (2.6)

Saturday 3.2 (2.5)

Preparation for end rotation exam 9.7 (3.3)

Preparation for the final MD exam 10.4 (3.5)

Table 2: Notional learning hours and derivation of OQF credit points and credit hours according to the program schedule used
in NU.

A. Program: Contact hrs/day B. Student’s study-prep hrs/day Notional learning hours NLH (A + B)

Clinical: 4 1.2 5.2

Theoretical: 3 2.8 5.8

Notional hrs/day (5.2 + 5.8) = 11

NH/wk (5 working days) 11 × 5 55

Other activities/wk:

On-call hospital rounds 1 1

Weekend study/prep Fri (3.1) + Sat (3.2) 6.3

Total NLH/wk (55 + 1 + 6.3) 62.3

NH in 5 wks Including 4 hrs MiniCex1
(formative) and Mini Cex 2 (summative)
assessments

5 × 62.3 311.5

3 days teaching in the 6th week 3 × 11 33

Assessment: ERE 2 days: (4 + 3) + (4 + 1.5)
+ MD (OSCE 4 + 1.5 MCQs)

7 + 5.5 +5.5 18

2 days student’s prep for ERE and MD
final exam (9.7 hrs/day)

9.7 × 2 + 10.4 29.8

Assessment: MD

Total NH (311.5 + 33+ 18 + 29.8) 392.3

OQF credit points 392/10 = 39.2 39

OQF credit hours 392/42 = 9. 3 9

ERE: end of rotation exam; MD: final MD exam.

10.4 (3.6) hrs, respectively. This too is added to the
NLH calculated above.

The total NLH was calculated at 380 hrs.

According to the OQF, 10 NLH gives one CP and
42 NLH gives one CH.

Hence, our six-week surgery course has 38 OQF
CPs and 9 OQF CHs.

Based on the above study, we were able to
complete the OQF template of NLH with real
students’ self-study data (Table 3).

4. Discussion

There is no globally agreed-upon system to
calculate CHs or units. Different methods are used
in the USA, UK, and Europe [1, 8]. For example, in
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Table 3: OQF template.

Activity Notional learning hours

Contact hours Lectures/Class/Seminars/Tutorials (3 x 5 days x 5 wks) +(3 x 3) 6th wk 84

Practical/Laboratory/Clinical (4 x 5 x 5) 5 wks + (4 x 3) 6th wk + 1 hr on
call x 5

117

Field work NA

Assessment: ERE 2 days (12.5) + MD (5.5) 18

Independent learning, including research and revision for assessment: weekend (4
x 5 x 5) + revision (4 x 3)

112

Other (specify): weekend self-study (6.3 x 5 wks) + review for exams (ERE and MD)
9.7 x 2 + 10.4

61.3

Total notional learning hours 392.3

Use one sys-
tem. Do not
use both

Proposed number of OQF credit points 39

Proposed number of OQF credit hours 9

the USA, a credit unit comprises of one academic
hour of instructional time and two academic hours
of self-preparation [1]. The sum of these is called
notional time, which is the time required by the
student to successfully complete the course. In the
UK, one study credit is calculated for 10 notional
hours. This means that 100 notional hours will be
counted as 10 study credit units. The latter is similar
to the OQF CP mentioned above. The European
credit transfer and accumulation system (ECTS), on
the other hand, considers one ECTS credit equal to
2 UK credits. It includes not only the instructional
and self-preparation time (as in the UK), but also
other academic activities such as examinations and
students’ preparation for exams.

These differences are even more evident in
medical MD programs across the globe, and even
within the same country. For example, in the UK,
medical schools differ in duration, format, and
contents taught [8]. In the USA, the West Virginia
School of Medicine policy statement states that
one CH of ‘guided instruction’ is equivalent to one
contact hour of guided instruction per week for 15
wks, totaling to 15 contact hours. For each CH,
students should expect 2 hrs of ‘unguided study

time’ including reading, independent or group
study, self-directed learning, and preparation for
assessments [10]. The University of Michigan medi-
cal school program includes approximately contact
time of 18–22 hrs/wk. Students complete 3 hrs
out-of-class time per hour of contact instructions.
In their clinical years, the contact time is even
greater, ranging from 30 to 80 hrs/wk, including
experiential learning and patient care [11].

Because of all the above, and to keep in line
with the global development of OBE, the OAAAQA
has recently introduced the OQF for the listing and
alignment of qualifications offered by Omani and
foreign educational institutes, respectively. NLH
data are lacking considering medical schools and
clinical clerkship.

The NLH is difficult to calculate, and problems
are usually encountered at the beginning [7]. This
is because it is a newly introduced concept and
there are no previous clinical examples.

According to our study, medical students in our
surgical clerkship spend an average of 4 hrs/day
in self-study reviewing their clinical (1.2 hrs) and
theoretical teaching (2.8 hrs). Over the weekend,
most (79%) students self-study for 6.3 hrs on
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average. This means that they study on average
26.3 hrs/wk (= 4 x 5 + 6.3).

The time devoted to self-study has been shown
by many authorities to be dependent on both the
curriculum and the students’ characteristics and
their learning styles [12–14]. Student characteristics
were found to be a greater source of variability
than the curriculum or clerkship [12, 15]. However,
the same literature shows great variations between
the average self-study hours devoted to each
clerkship. Our average of 26.3 hrs of self-study
per week is similar to the findings of Worley et al.

[16]. It is much higher than the highest achieved
by students in the medicine rotation (9.8 hrs) in a
medical school in Portugal [12]. It is also higher than
other studies by Dolmans et al. (8 hrs), and Philp et

al. (6.2 hrs) [17, 18].

Our study has shown that our medical students
spend about 1 hr on average reviewing their
hospital teaching of 4 hrs (1:4 ratio), whereas
they require almost 3 hrs to review the 3 hrs of
theoretical teaching (1:1 ratio). This is not surprising
since the essence of clinical learning in medicine
occurs in the hospital or health facility. They
require less time than they require after theoretical
teaching. This finding also contradicts the idea
that students require 2 hrs of self-study for 1 hr of
lecture. We, as well as another authority, found that
this century-old assumption of the Carnegie unit as
a measure of class time does not reflect the real
time spent by medical students on self-study [19].
We pose the question of whether it is still relevant
today?

Also, we have not come across a study that
focuses on the difference between clinical and
theoretical self-study times. Further studies should
investigate clinical and theoretical self-study times
in clerkships other than surgery before we come to
any conclusions.

Our study has also shown that:

• Quantitative estimate of students of their own
self-study time is more realistic than educator
estimation, particularly in the clinical/surgical clerk-
ship.

• It is easy to calculate the NLH per day then
multiply this by the number of weeks and adding
assessment time. This is easier than compiling time
separately and adding it.

• In agreement with Van der Horst and Barbosa,
we believe that the NLH should be calculated for
each clinical clerkship [4, 12]. No general formula
is suitable or applicable to all modules. This is
because different departments and universities
use different program schedules. Nevertheless, the
most important factor is the students’ estimate of
their actual self-study time.

5. Strength and Limitations

This is an original study on NLH calculations of
medical students, where data is lacking. It sets a
benchmark for calculations based on actual stu-
dents’ estimation of their workload and, according
to Barbosa et al.’s assertion that 32 students are
needed to achieve reliability for clerkship self-
study time reporting [12], the data collected from
97 students in our study are demonstrative of its
reliability.

The limitations of the study revolve around the
timing of the questionnaire administration. The
questionnaire was given before students’ final MD
exam. Hence the estimation of the self-study time
for the final MD depended on students’ prior
perception and anticipation, rather than the actual
real time spent. TheMDfinal exam takes place after
completion of the final year. A period of 4–6 wks
may elapse between the last rotation and the MD
exam. Further studies should look into this period.
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Administering the questionnaire at or immediately
after the MD exam could be more accurate in
determining the real-life students’ self-study time.

6. Conclusion

We present a simple method for calculating
the NLH, based on students’ real-life self-study
data. From the NLH, OQF CPs and CHs were
deduced. This method can be used by other
clinical clerkships and courses, based on their own
program schedules. We compared our students’
NLH with others in the literature. More research
is warranted in this evolving area to create a
robust and transparent system that can effectively
measure and address the learning needs of future
physicians.
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