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ABSTRACT

OBJECTIVE: This study was conducted as part of a curricular reform process in Faculty of Medicine (FOM), King Abdul Aziz University Jeddah
Saudi Arabia. It explored the perspective of FOM stakeholders on the challenges and factors in the teaching and learning domains that are affect-

ing achieving learning outcomes.

METHODS: Faculty teaching in the second and third year, students in third and fourth year, and administrative personnel were included. An elec-
tronic survey was created. Chi-Squared test for independence was used to test the association between the correspondent group and different
statements. Kruskal-Wallis ANOVA was used to examine the differences in medians among the questions utilizing ranks to evaluate different
questions, followed by post hoc pairwise comparison with Bonferroni-corrected alpha.

RESULTS: A strong association was seen between the correspondent level and perspective on time allocated for modules and vertical integra-
tion of the curriculum. Among the most highly ranked challenges for using various teaching strategies were the loaded curricula content and the
limitation of time, with an overall median rank of 8. Student readiness and motivation were also significant factors, however, students considered

motivation less of a challenge.

CONCLUSION: Continuous assessment of factors affecting teaching and learning will bridge gaps in curriculum.
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Introduction

A curriculum can be defined as “a statement of the intended
aims and objectives, content, experiences, outcomes, and pro-
cesses of an educational program, including a description of
the training structure and of the expected methods of learning,
teaching, feedback, and supervision.”1 Over the years, there has
been a shift in medical education from a process of simply
delivering knowledge to a process of developing skills and com-
petencies. In addition, accreditation bodies worldwide require
clearly stated program goals and objectives, educational strat-
egies to achieve these goals and evaluation.? This has all
put great responsibilities on educators in the health profession
in planning and assessing educational experiences. Nowadays,
curriculum evaluation and development are considered a pur-
poseful activity of any educational institute, with growing
demands for dealing with it as an active process that truly
involves all stakeholders rather than an every seven-year event.

A Brief History of the Medical Curriculum at King Abdul
Aziz University (KAU)

Since the establishment of the Medicine and Surgery educational
program (MBBS) in 1975 at King Abdul Aziz University
(KAU), Jeddah, Saudi Arabia, the curriculum has experienced

several phases. The first phase lasted for over three decades.
Within this era, it was a six-year traditional curriculum, which
consisted of three years of basic and medical science courses,
three years of clinical training, followed by a year of internship.

Since the 2000s, there were several concerns of the disadvan-
tages of the traditional curriculum, limited opportunities for
more effective student-centered learning, overload of the curric-
ulum, overemphasis on certain subjects, and the inclusion of
some less relevant subjects. This fueled a call for change
within the Saudi medical community in general and extended
to the Faculty of Medicine (FOM) KAU.?

The second phase of the curriculum witnessed a movement
toward innovation, with a drive to excellence and recognition by
international agencies and institutions. In 2007, KAU FOM
changed its curriculum from a teacher-centered model of teach-
ing to a student-centered model of learning. Didactic lectures
and structured classroom time were decreased.*

The MBBS curriculum consists of 261 credit hours.
Students join the program after passing a mandatory prepara-
tory year that consists of 11 courses that prepares students in
the English language, general biology, general physics,
general chemistry, computer science, and communication
skills. The second year of the student’s academic journey
starts in the FOM where the students have 14 courses that
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Table 1. Second-Year Timetable.

Credit
hours

*Prerequisite
courses

College or department

Course Course title Required or
code elective
Second-year (1™) FOND 201 Foundation Course Required
semester
ANTM 212 General Anatomy Required
ANTM 211  Cells and Tissues Required
ANTM 213  Embryology Required
BCHM 201 Biochemical Basis of Required
Medicine
ISLS101 Islamic Culture (1) Required
ARAB 101 Linguistic Skills (1) Required
Second-year PATM 201  Pathology Required
(second) semester
MICP 201  Medical Microbiology Required
& Parasitology
PHAM 201 Medical Pharmacology Required
CLC 211 Basics of Medical Required
Genetics
ISLS 201 Islamic Culture (2) Required
ARAB 201  Arabic Writing (2) Required
CLC 221 Basic Life Support Required

are taken throughout the academic year (Table 1). These
courses are basic science courses that are prerequisites to third
year modules. During the third year, students study system-
based modules. In addition, they are required to take early clin-
ical experience and communication skills modules and an
Islamic culture course (Table 2).

The Effect of Various Stakeholders

Faculty. Curriculum development has traditionally been an
essential responsibility of external experts; excluding faculty
members from active participation in the curriculum develop-
ment process.” Through their knowledge, skills, and experi-
ences, faculty members’ role is becoming more prominent.6
Usually, faculty members participate by working with curric-
ulum development teams and specialists to organize and
create martial, textbooks, and content.” Besides their role in
planning and delivering content, their pedagogic perspectives
on learning can determine the choices they make in their teach-
ing. These perspectives embody the theories and beliefs they
hold about teaching and learning.8

Students. The traditional role students played in any curriculum
development initiative was through the evaluation of the

Preparatory year 4 Faculty of Medicine

4
2
1
5
2 Faculty of Arts & Humanities
(Departments of Islamic Studies &
3 Arabic Language, respectively)
4
FOND 201 Faculty of Medicine
ANTM 212 4
ANTM 211
ANTM 213
BCHM 201 2
2
ISLS 101 2 Faculty of Arts &
Humanities
ARAB 101 3 (Departments of
Islamic Studies &
Arabic Language,
respectively)
1 Facuty of Medicine

teaching process. Recently, it was noted that engaging learners
in the design of the teaching and learning strategies contributed
significantly to the advancement in the quality of education.’
This finding encouraged the development of more dynamic
student roles in curricular development where students
brought in broad and unique knowledge of the curriculum,
shared their perspectives and provided ideas for improvement.10

Administrators. Teaching practices are shaped by a variety of
factors and evidence suggests that some education changes
fail to develop because of excessively top-down approaches
that ignore the current knowledge and expertise of faculty.11
In 2017, the Saudi National Commission for Academic
NCAAA accredited the
Medicine and Surgery program. This accreditation extends
from 2017 until 2024. Since accreditation was granted, FOM

has been continuously working on its curriculum. Although

Accreditation & Assessment

the assessment of teaching and learning of the curriculum was
assigned to Medical Education department (MED), studies
describing the needs assessment and curriculum development
of MBBS program were lacking. The first step was forming
committees to plan and execute needs assessment initiative.
The committee consisted of faculty members from both
the MED and curricular supervisors of basic sciences
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Table 2. Third-Year Timetable.

Level Course Course title

Required or
code elective

*Prerequisite Credit
course hours

College or department

Third-year (fifth) SYS311 Immune, Blood, Lymph Required FOND 201 4 Faculty of Medicine
semester ANTM 212
SYS321 Cardiovascular System Required ANTM 211 4
ANTM 213
SYS331 Respiratory System Required BCHM 201 4
. PATM 201
SYS341 Musculo-skeletal System Required MICP 201 5
. . PHAM 201
SYS351 Nervous System &Special Required CLC 211
senses CLC 221
ISLS301 Islamic culture (3) Required 2 Faculty of Humanities
(Departments of Islamic studies)
Third-year (sixth) SYS361 Gastrointestinal System Required FOND 201 5 Faculty of Medicine
semester ANTM 212
SYS371 Endocrine System Required ANTM 211 5
ANTM 213
SYS381 Nutrition & metabolism Required BCHM 201 4
) . PATM 201
SYS391 Urinary System Required MICP 201 5
. PHAM 201
Sys301 Reproductive System CLC 211
CLC 221
Clc311 Early clinical experience & Required 2
communication
Isls401 Islamic culture (4) Required ISLS 301 2 Faculty of Arts & Humanities

(professional ethics)

departments. The committee met several times and followed a
specific curriculum development process. The aim was to
explore how the curriculum was taught, what were the major
challenges facing both faculty and students to attain learning
outcomes, and suggest several initiatives for improving teaching
and learning.

Several factors may influence the teaching learning process
in higher education. However specific research on the factors
that affect students from achieving their learning outcomes in
Saudi Arabia is limited. This paper aims to explore stake-
holders’ perspective of the current situation on teaching and
learning since the implementation of the new curriculum. We
aim to understand what are the main factors and challenges
in teaching and learning domains that affect attaining learning
outcomes. We hope the findings will inform stakeholders and
impact policies to improve faculty development and other
support structures essential for curricula success.

Methods
Study Design and Setting

This was a cross-sectional study conducted by MED at KAU,
FOM, Jeddah, Saudi Arabia, during the academic year 2021—

(Departments of Islamic studies)

2022. It was conducted as part of a needs assessment for curric-
ulum development in the teaching and learning domains.

Participants

All faculty members of basic medical sciences departments
teaching in the second and third years were included. All
undergraduate medical students (pursuing their third- and
fourth-year studies), were also asked to participate. An invita-
tion to participate was extended to administrative personnel
including the dean, vice deans, members of MED, members
of the quality unit, and members of the assessment unit. The
reason we excluded faculty teaching in clinical years is because
a second study is still undergoing, exploring perceptions of
faculty members and students in clinical years. Exclusion cri-
teria were demonstrators, whom are the newly appointed teach-
ing assistants due to lack of involvement in the teaching process.
The requirement of an informed consent was waived off by the
Biomedical Ethics Research Committee at the FOM, at King
Abdul Aziz University reference # 25-21 on 14-12-2021.

Description and Data Collection (Survey)

At the beginning of the study, FOM curriculum executive com-
mittee assigned the MED to create a task force responsible to
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assess certain aspects of the teaching and learning domains in the
curriculum. The main themes agreed upon were course nature
and plan, teaching strategies, achieving learning outcomes and
resources. A 17-item electronic survey was created for faculty
and administration and a 12-item survey was created for students.
For initial validity evidence, we shared the questionnaire with
statisticians and experts in the curriculum development area
to evaluate the psychometric characteristics of the survey.
The survey was also pretested on smaller population of
faculty (5%) of total 235 faculty members and on students
(4%) of 472 students. For further validity, a pilot test was con-
ducted on a subset of faculty members and students to evaluate
the content and clarity of items.

An apriori sample size calculation for proportion with a cor-
rection for a finite population was conducted to achieve a 95%
confidence interval and a 5% maximum margin of error using
the following equation:

. — n
- 2 —
A xpp)

where 7, is the sample size for a finite population, 7 is sample
size for an unlimited population, z is the z-score for the sug-
gested confidence interval, p is the expected response rate (pro-
portion), ¢ is the accepted margin of error, and N is the
population size. Based on previous studies, a response rate
ranging between 30% and 60% is expected to be achieved.!* 4

Here, we opted to use a lower response rate of 30% to calculate

Population Population Calculated sample
size size

Administrator faculty member 12 12

Faculty members 235 137

Students 472 193

an adequate sample size. The table below lists the required
sample size for each population accordingly.

While the required sample was met for faculty members,
nearly met by the administrator faculty members, and almost
met by students, the response rate exceeded the expected pro-
portion set in the sample size calculation. Furthermore, a post
hoc power of 0.97 or larger based on the smallest effect size
(Cramer’s ¥'=0.220) in the study validated the sampling
method at the desired margin of error.

To ensure maximum dissemination and participation of
faculty members and students, both heads of departments and
student team leaders were involved in distributing the anonym-
ous survey using an official communication interface.

Statistical Analysis

The quantitative data were entered into the Statistical Package

for the Social Sciences (SPSS, v. 26.0, Chicago, USA). For

statistical data analysis, Chi-Squared test for goodness-of-fit
was used to verify the equal distribution of sampling
whenever applicable. Chi-Squared test for independence was
used to test the association between the correspondent group
(Administrative faculty, faculty, or student), and different state-
ments. Post hoc examination of the adjusted standardized resi-
duals was used to pinpoint the source of significance.
Kruskal-Wallis ANOVA was used to examine the differences
in medians among the questions utilizing ranks to evaluate dif-
ferent questions, followed by post hoc pairwise comparison with
Bonferroni-corrected alpha. The effect of gender on ranks was
evaluated using the Mann-Whitney U test. Data adherence to
normal distribution was evaluated with the Shapiro-Wilk test
when applicable.

Results

Participants Characteristics

The survey was sent to all faculty members teaching in second
and third—a total of 235 faculty members—and all third year
and fourth year medical students—a total of 472. All in all,
188 faculty and 167 students responded. Descriptive statistics
of participants are summarized in Table 3.

Participant opinion on the Suitability of Allocated Time,
Course Order, Vertical Integration, Teaching Strategies, and
Awvailable Resources for Teaching and Learning

When evaluating if the assigned time allocated to the courses or
modules was suitable, the answers of the correspondents signifi-
cantly deviated from the expected equal distribution (x* (8, 365)
=190.36, P<.001; Table 4). Post hoc examination shows that
the students either significantly strongly disagreed (P<.001)
or disagreed (P<.001) with the statement, on the other hand,
the faculty strongly agreed that the allocated time was suitable
(P<.001). Cramer’s V value indicates a very strong association
between the correspondent level (administrative, faculty, or
student), and their opinion about the allocated time
(Cramer’s V=0.511, P<.001). When the correspondents
were asked if the order of the courses or modules was suitable
and required no changes, the answers significantly deviated
from the expected equal distribution (¥ (8, 365)=91.51,
P<.001). Post hoc examination shows that students significantly
disagreed (P<.05) or were not sure (P<.001), whereas the
faculty significantly agreed that the order was suitable
(P<.001). Interestingly, significant differences were found in
correspondents’ opinion regarding the vertical integration of
the curriculum into the clinical years (% (8, 365)=280.08,
P<.001). Students strongly agreed with it (P<.001) unlike
the faculty who surprisingly were not sure and did not know
(P<.001). Interestingly, 50% of administration personnel
seemed to disagree and strongly disagree with this statement.
Overall, Cramer’s V value indicates a strong association
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Table 3. Descriptive Statistics of Participants.

Descriptive Levels N % P value
Participants Administrative 10 2.7 <.001
Faculty 188 51.5
Students 167 45.8
Gender Female 149 40.8 <.001F
Male 216 59.2
Gender Administrative Female 3 30.0 .344F
Male 7 70.0
Faculty Female 93 495 .942F
Male 95 50.5
Students Female 53 31.7 <.0017
Male 114 68.3
Academic rank Lecturer 12 6.0 <.001
Assistant Professor 73 36.9
Associate Professor 52 26.3
Professor 61 30.8

between the correspondent level (administrative, faculty, or
student), and their opinion about vertical integration (Cramer’s
V'=0.331, P<.001). When assessing if correspondents believed
that other teaching strategies other than lectures were used, most
participants agreed; however, upon post hoc examination a small
number of students (15), significantly and strongly disagreed
that other teaching strategies are also used (P<.001; Table 4).

Faculty Opinion on Factors Affecting Their Choice of
Teaching Strategy

When asked to rank factors that affect their choice of teaching
strategies, faculty ranked whether the strategy has been used
before and whether it is recommended by the department and/
or administration as the least considered factor in affecting their
choice, with an overall median rank of 6 and 7 respectively
(Table 5). While all the other factors ranked an overall median
rank of 8. To evaluate if there were any differences among the
votes of the administrative faculty and teaching faculty when
ranking, a Mann-Whitney U test was used. However, no signifi-
cant difference was found between the two groups in all questions.

Participants’ Opinion About Challenges in the Use of
Teaching Strategies

Overall, out of all the nine possible challenges provided, the
highest-ranking challenges for using various teaching strategies
were the loaded curricula content and the limitation of time for
courses or modules, with an overall median rank of 8 (Table 6).

To evaluate if there are any differences among the three groups
(administrative, faculty, or students), when ranking the challenges,
a Kruskal-Wallis F-test was used followed by Post hoc test.
Notably, faculty significantly ranked resources (P < .001), students’
level and readiness (P<.001), administrative support (P<.001),
and technical and logistic issues (P<.001), above the overall
median rank. Students, on the other hand, significantly ranked
overloaded curricula (<0.01) above the overall median rank.

Participants Opinion About Challenges to Achieving
Learning Qutcomes

We were also interested in studying participants’ perspectives on
the challenges to achieve learning outcomes. Like challenges of
using teaching strategies, the loaded curricula content and the
limitation of time for courses or modules ranked the highest,
with an overall median rank of 8. When evaluating if there are
any differences among the three groups (administrative, faculty,
or students) when ranking the challenges, it was noticed that
the faculty significantly ranked students’ abilities (P<.001) and
resources (P<.001) above the overall median rank. Also worth
noting, students appeared to consider student’s motivation less
of a challenge and of less importance ranking it 5 which was sig-
nificantly lower (P<.01) than the overall median rank.

The Effect of Faculty Gender and Academic Status on Voted Ranks

Given the significant differences that were seen with faculty
responses in the ranking questions, we asked whether gender
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Table 4. Participants Opinion on the Suitability of Allocated Time, Course Order, Vertical Integration, Teaching Strategies, and Available Resources on
Teaching and Learning.

Question Choice Administrative  Faculty Student x° score Cramer V
N (%) N (%) N (%)
The time duration allocated to the courses/modules is suitable  Strongly 0 (0.0) 25 (13.3) 25 (15.0) 190.36***  0.511***
agree
Agree 6 (60.0) 125 (66.5)*** 5 (3.0)
Not sure 3(30.0) 16 (8.5) 25 (15.0)
Disagree 0 (0.0) 0 (0.0) 54 (32.3)***
Strongly 1(10.0) 22 (11.7) 58 (34.7)**
disagree
The order of courses/module is suitable Strongly 1(10.0) 39 (20.7) 33 (19.8) 91.50***  0.354***
agree
Agree 4 (40.0) 102 (54.3)*** 20 (12.0)
Not sure 1 (10.0) 26 (13.8) 75 (44.9)***
Disagree 2 (20.0) 16 (8.5) 21 (12.6)
Strongly 2 (20.0) 5(2.7) 18 (10.8)*
disagree
There is curricular vertical integration Strongly 0 (0) 25 (13.3) 69 (41.3)*** 80.08*** 0.331***
agree
Agree 2 (20) 88 (46.8) 62 (37.1)
Not sure 3 (30) 45 (23.9)*** 0(0)
Disagree 4 (40) 22 (11.7) 27 (16.2)
Strongly 1(10) 8 (4.3) 9 (5.4)
disagree
Aside from lecturing and practical sessions other teaching Strongly 2 (20) 45 (23.9) 41 (24.6) 35.28***  0.220***
strategies (eg, flipped classrooms, tutorials, group agree
presentations) are used
Agree 6 (60) 122 (64.9) 100 (59.9)
Not sure 2 (20)* 10 (5.3) 0 (0)
Disagree 0 (0) 11 (5.9) 11 (6.6)
Strongly 0 (0) 0 (0) 15 (9)***
disagree
The resources used for teaching and learning are suitable for ~ Strongly 2 (20) 34 (18.1) 19 (11.4) 48.44**  0.258***
the learning process agree
Agree 3(30) 112 (59.6)** 57 (34.1)
Not sure 2 (20) 26 (13.8) 51 (30.5)**
Disagree 3 (30) 15 (8) 25 (15)
Strongly 0(0) 1 (0.5) 15 (9)**
disagree

Significant increase from the equal distribution, determined by pos hoc testing by examining the adjusted standardized residual and appropriate Bonferroni-adjusted alpha,
are written in bold numbers. ***Extreme significant (<0.001), **Very significant (<0.01), *Significant difference (<0.05).

and academic status influenced the ranking votes. than the female faculty. Similarly, but to a lesser extent, male
Mann-Whitney U test was used to examine the effect of faculty ranked nature of learning outcome, and easiness of con-
gender and academic status on the voted ranks. We found ducting and assessing the strategy higher than females (P < .05)
that male faculty significantly (P<.01) chose teaching strat- as factors affecting their choices of teaching strategy. When

egies based on whether it had been conducted before more assessing challenges in using teaching strategies, female
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Table 5. Faculty Ranking of Factors Affecting Their Choice of Teaching Strategy.

Factors affecting your choice of teaching strategy

Overall rank

The nature of the course outcomes

Availability of faculty trained to conduct the strategy
Easiness to conduct the strategy

Easiness to assess the strategy

Level of the students

Recommendation of the department-administration

It has always been used before

o O N 0 0| 0 0 o

Availability of resources “internet - rooms, etc”

Group median rank (percent higher votes)
Administrative Faculty
8.5 (50) 8 (47.9) 923.50NS
8 (20) 8 (38.3) 928.00NS
7.5 (50) 8(30.3) 1097.00NS
7.5 (50) 8(31.9) 1057.00NS
7 (40) 8 (31.4) 1028.50NS
7.5 (50) 7 (48.4) 884.00NS
4.5 (50) 6 (46.8) 1143.00NS
8 (40) 8 (44.7) 1092.00NS

Table 6. Participants Ranking of Challenges to the Use of Teaching Strategies.?

Major challenges to the use of teaching strategies

Overall rank

Group median rank (percent higher votes)

Availability of resources (internet, rooms, etc)
Overloaded curriculum content

Acceptance of the faculty

Not enough allocated time in the module
Student’s level and readiness

Difficulty to assess the teaching strategies
Administrative support

Technical issues

o O O O O o o oo o

Availability of faculty trained in the teaching strategies

Administrative Faculty Students
4.5 (50.0) 8 (35.1)* 5 (38.3) 36.98**
8.5 (50.0) 8 (32.4) 9 (45.5)* 13.00**
7.5 (50.0) 7 (45.7) 5 (40.7)*** 26.00***
8.5 (50.0) 8 (39.9) 8 (49.1) 3.86NS
5 (50.0) 7 (46.8)** 5 (43.1) 37.62***
7 (30.0) 6 (47.3) 6 (38.3) 0.117NS
5.5 (50.0) 7 (45.7)** 5 (40.1) 25.00%*
4 (50.0) 7 (45.7)** 4 (46.1) 47.20%%
8.5 (50.0) 7 (43.6) 5 (45.5)* 11.83*

Numbers written in bold indicates a significant score above or below the overall median rank. ***Extreme significant (<0.001), **Very significant (<0.01), *Significant

difference (<0.05), NS not significant.

faculty found that the lack of enough allocated time in the
course/module was a more significant challenge (P<.001)
compared to the male faculty. In addition, female faculty con-
sidered students’ abilities as a more significant challenge to
achieving learning outcome (P<.05). When evaluating if aca-
demic status effected ranked votes, group votes significantly dif-
tered only in the item “not enough allocated time in the module”
among the challenges affecting the choice of teaching strategy (P
<.01). Pairwise Post hoc comparison shows that associate profes-
sors significantly voted a higher rank (9) than professors (7).

Discussion

The process of developing a medical education curriculum can
seem overwhelming but when broken down into specific tasks
can become easy to achieve. We adopted the integrated frame-
work for curriculum development in higher education, which
consists of five stages.15 In our study, Stage 1 was initially trig-
gered internally by clinical faculty members complaining that

students who finished the basic years (second and third year
of the MBBS curriculum) are not well-prepared and lack essen-
tial knowledge. Both students and administrators were also
encouraging the need for curricular evaluation and develop-
ment. Externally, there was a need to assess the curriculum
since NCAAA accreditation expires in 2024. In Stage 2, com-
petencies to be developed were adopted from the Saudi Medical
Education Directives Framework (SaudiMED:s). In Stage 3,
based on data triangulation from all needs assessment initia-
tives, the curriculum will be designed. In Stage 4, various teach-
ing and assessment strategies will be aligned with intended
learning outcomes. At Stage 5, implementation, monitoring,
and evaluation will be conducted. Currently, we are at Stage
1, and we aim for the results of this study to inform other uni-
versities that are exploring the teaching and learning domains.

This study assessed what factors might affect the teaching
and learning experience at KAU. The results were analyzed
with an eye on areas that will require further development
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whether in the knowledge, skills, and/or attitudes domains.
Several perspectives were used to explore the challenges; aca-
demic roles, academic status, and gender. The themes that
emerged repetitively were curriculum content overload, time
allocated for courses, teaching strategies, and student readiness
and motivation.

Looking at curricular content overload it was interesting to
find that all stakeholders (students, faculty members, and admin-
istrators) agreed that this negatively affected achieving learning
outcomes. This was even more profoundly seen as a challenge
by students. Research has shown that processing information
might indeed cause potential problems because of the great
demands induced by learning tasks as complex as those in
medical training, and this might surpass the processing capability
However, strategically
addressing and incorporating content overload in improving

of the students ‘cognitive systern.1

learning has also been discussed. One of the approaches is
using cognitive load theory where teaching and learning activities
are strategically planned with consideration to the mental effort
used in the working memory when dealing with specific tasks.
This requires that both faculty members and curriculum planners
take three issues into consideration: Task fidelity, task complex-
ity, and instructional support.17

When exploring vertical integration in curriculum content it
was interesting to find out that students were able to recognize
where integration is present; faculty were not sure if there was
evidence of vertical integration and administrators believed
that no integration existed. The latter finding can be explained
because administrators are seeing the full curricular picture and
continuously aim to establish both horizontal and vertical inte-
gration. The ongoing efforts to refine the program should not
be guided by administrators alone. Curriculum planning and
development requires more consistent and regular dialogue
among both administrators and faculty members. This collab-
oration is starting to emerge in KAU with the recent changes
in creating task forces that include heads of departments of
both basic and clinical sciences. Whether these task forces
will affect better communication and collaboration is yet to be
assessed. Faculty members’ inability to recognize the integra-
tion might also signify poor communication among the basic
science faculty (second and third year) and clinical years
faculty (fourth, fifth, and sixth year). It might be advisable to
ensure communication to institute monthly meetings between
basic and clinical sciences departments, where coordination of
content is the main theme to explore. Other factors that
might cause faculty members uncertainty of integration are
the invisibility of learning trajectories, lack of curricular align-
ment, and/or lack or misuse of curriculum mapping tools. '

What is thought-provoking is that students—the front-line
stakeholders—were able to recognize integration. It could be
that that realization has emerged as a personal student effort.
Additionally, many students may connect with older peers as
part of a university society or in their own time.

Engaging students in curriculum development is a growing
trend in medical education. Usually, the role of students in cur-
riculum development has been just providing feedback about
current courses, serving as liaisons between faculty and stu-
dents, and focusing on quality assurance.'”?°  Brooman,
found out that listening and responding to the student voice
in curriculum development improved students’ grades, stu-
dents’ perceptions of the curriculum, and attendance.”!
Assuming that curriculum design will be accepted by students
as a default is a misconception that we need to address.

When addressing curriculum content as a factor affecting
achieving learning outcomes it is important to address how
this curriculum is being taught. Teaching strategies used in
KAU were not seen as determinantal factors in the learning
and teaching experience. This was odd because when we
asked faculty members about challenges facing them when
choosing a teaching strategy, they were able to specifically
mention availability of resources, level of students, administra-
tive support, and technical support. There is a missing link here,
which is faculty recognizing the importance of curriculum plan-
ning but failing to recognize the effects of teaching strategies.

Students were also not able to recognize the effect teaching
strategies have on achieving their learning outcomes. Could this
be a response to what student experience with the increased
cognitive effort associated with teaching strategies that use
active learning? Deslauriers et al 2019 explained that students
tend to initially take the increased cognitive effort as a sign of
poorer learning. Perhaps explaining the advantages of
working hard during active learning should be shared with
the students early in the semester.”” Students’ inability to rec-
ognize the benefits of teaching strategies is not greatly surpris-
ing if some teaching activities used are passive, not well
designed or executed to enhance learning through collabor-
ation.?® This might necessitate teaching faculty to have a con-
sistent approach to design teaching activities, minimizing the
ambiguity of the teaching strategies used, and realizing its
effect on the learning experience. Will knowledge of the teach-
ing strategy positively affect the student learning experience?
Would we see more appreciation, attendance, and involvement
from the student side if they understand the rational for using
certain teaching strategies?

Faculty members’ role surpass explaining benefits of active
learning and extends to deliberately plan active learning sessions
that allow integration, self-reflection, experimenting, and
self-assessment.?* Administration, on the other hand, should
provide faculty development programs that ensure the
consistent deployment of active learning strategies within the
curriculum.??

Although both faculty and students agreed that time is a
major challenge to achieving learning outcomes, there was yet
a different opinion regarding allocated course time in the curric-
ula. Both faculty members and administrators thought that
time was sufficient while students significantly disagreed. A
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shortcoming of this research was an agreed upon definition of
“time.” Are stakeholders referring to time allocated to teaching
sessions or time students need to study? In 1876, Thomas
Huxley stated that “The burden we place on the medical
student is far too heavy and it takes some doing to keep from
breaking his intellectual back.” One must be honest; with the
vast amount of knowledge, accreditation demands, and daily
emerging trends in medical education, are we breaking the stu-
dents’ intellectual backs? Are we allowing enough time for the
student to self-regulate and reach learning outcomes?
Another interesting finding was that although both faculty
members and administrators were able to recognize the role
of student motivation in achieving learning outcomes, students
could not. What makes students unable to connect motivation
to their learning experience is alarming. It is agreed upon that it
is the faculty and administrators’ responsibility to provide the
climate for the development of optimal motivation and
provide resources for developing aspiration, independent learn-
ing, and achieving goals.” A suggested approach is through
planning learning sessions which include both in-class and
out-of-class experiences that involve students in hands-on
application or use of their learning. These applied learning
experiences can be presented within a discipline or interdiscip-
linary, and they can befall within or outside of coursework.%®

Limitation of the Study

Despite achieving a high response rate with faculty members,
one of the limitations of this study was the relatively low
response rate of students (40%) which might increase nonre-
sponse bias. In addition, demonstrating students’ grades and
program learning outcomes’ achievement within the last five
years would have added more value to the study, driving specific
action plans and restructuring teaching and learning methods
accordingly. One of the other limitations is the missing correl-
ation between the views of the faculty of basic sciences with
clinical sciences faculty. This would enrich how curriculum is
viewed and help bridge the gap between basic and clinical
departments. Exploring student experience through their per-
ception is a good starting point. More studies are needed to
ensure the reliability and validity of the needs assessment

findings.

Conclusion

The process of developing and improving curriculum is one of
the cornerstones to achieve academic accreditation. The goal is
to confirm that the curriculum is effective in promoting
improved quality of student learning. Through this study, sta-
keholders were not only given a voice to represent the assess-
ment of teaching and learning domains at KAU but also were
able to realize the importance of open communication among
each other. Some of the findings show that there are different
perceptions about curriculum among stakeholders. Although
students were given a seat on most curricular committees

their voice is not clearly incorporated in curricular design.
This study acts as an initial step in exploring what the
stakeholders at KAU perceive. However, more studies are
needed to explore the actual experience. For example, a correl-
ation between objective learning outcome achievements and

perceptions.

Abbreviations

MBBS Medicine and Surgery educational program

KAU King Abdul Aziz University

FOM Faculty of Medicine

MED Medical Education Department

NCAAA National Commission for Academic Accreditation
& Assessment

SPSS Statistical Package for the Social Sciences

Authors’ Contribution

LA conceptualized and designed the study, acquired, and inter-
preted the data, drafted the initial manuscript, revised the
manuscript, and approved the final manuscript. AA contributed
to the conceptualization of the study and revised and approved
the final manuscript. All authors have read and approved the
manuscript.

Availability of Data and Materials

Data available on request due to privacy restrictions.

Ethics Approval and Consent to Participate

This study was exempted from getting a formal ethical approval
by the Biomedical Ethics Research Committee at the Faculty of
Medicine, at King Abdul Aziz University reference # 25-21 on
14-12-2021. No verbal or written consent was obtained.

Supplemental Material

Supplemental material for this article is available online.

REFERENCES

1. Grant ]. Principles of curriculum design. Underst Med Educ. 2013:31-46.

2. Thomas PAKD, Hughes MT, Chen BY. Curriculum Development for Medical
Education: A Six-Step Approach. Johns Hopkins University Press; 2015.

3. Elfaki EA. Undergraduate curriculum reform in Saudi medical schools. Saudi Med J.
2000;21(10):988.

4. Shawwa A. Preparing faculty members as PBL tutors in King Abdul Aziz
University, Jeddah Saudi Arabia. Med ] Cairo Univ. 2011;79(1):185-191.

5. Carl A. Teacher Empowerment Through Curriculum Development: Theory into Practice.
Juta and company Ltd, 2009.

6. Vescio V, Ross D, Adams A. A review of research on the impact of professional
learning communities on teaching practice and student learning. Teach Teach
Educ. 2008;24(1):80-91. https:/doi.org/10.1016/j.tate.2007.01.004.

7. Handler BR. Teacher as curriculum leader: a consideration of the appropriateness of
that role assignment to classroom-based practitioners. Int J Leadersh Educ 2010;3:32-
42.

8. Mann KV. Theoretical perspectives in medical education: past experience and future
possibilities. Med Educ. 2011;45(1):60-68. doi:10.1111/5.1365-2923.2010.03757 x.

9. Konings KD, Mordang S, Smeenk F, Stassen L, Ramani S. Learner involvement in
the co-creation of teaching and learning: AMEE Guide No. 138. Med Teach.
2021;43(8):924-936. doi:10.1080/0142159x.2020.1838464.

10.  Milles LS, Hitzblech T, Drees S, Wurl W, Arends P, Peters H. Student engage-
ment in medical education: a mixed-method study on medical students as module


http://dx.doi.org/https://doi.org/10.1016/j.tate.2007.01.004
http://dx.doi.org/https://doi.org/10.1016/j.tate.2007.01.004
http://dx.doi.org/10.1111/j.1365-2923.2010.03757.x
http://dx.doi.org/10.1111/j.1365-2923.2010.03757.x
http://dx.doi.org/10.1080/0142159x.2020.1838464

10

Journal of Medical Education and Curricular Development

11.

12.

13.

14.

15.

16.

17.

co-directors in curriculum development. Med Teach. 2019;41(10):1143-1150.
doi:10.1080/0142159x.2019.1623385.

Henderson C, Dancy MH. Physics faculty and educational researchers: divergent
expectations as barriers to the diffusion of innovations. 4m J Phys. 2008;76(1):79-
91. doi:10.1119/1.2800352.

Booker QS, Austin JD, Balasubramanian BA. Survey strategies to increase partici-
pant response rates in primary care research studies. Fam Pract. 2021;38(5):699-
702. doi:10.1093/fampra/cmab070.

Phillips AW, Friedman BT, Utrankar A, Ta AQ, Reddy ST, Durning SJ.
Surveys of health professions trainees: prevalence, response rates, and predictive
factors to guide researchers. Acad Med 2017;92(2):222-228. doi:10.1097/acm.
0000000000001334.

Huwendiek S, Hahn EG, Ténshoft B, Nikendei C. Challenges for medical educa-
tors: results of a survey among members of the German Association for Medical
Education. GMS Z Med Ausbild. 2013;30(3):Doc38. doi:10.3205/zma000881.
Khan M, Law L. An integrative approach to curriculum development in higher edu-
cation in the USA: a theoretical framework. Int Educ Stud. 2015;8:66-76. doi:10.
5539/ies.v8n3p66

Leppink J, Duvivier R. Twelve tips for medical curriculum design from a cognitive
load theory perspective. Med Teach. 2016;38(7):669-674. doi:10.3109/0142159x.
2015.1132829.

Leppink J, van den Heuvel A. The evolution of cognitive load theory and its appli-
cation to medical education. Perspect Med Educ. 2015;4(3):119-127. doi:10.1007/
$40037-015-0192-x.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Wijngaards-de Meij L, Merx S. Improving curriculum alignment and achieving
learning goals by making the curriculum visible. In# J Acad Dev. 2018;23(3):219-
231. doi:10.1080/1360144X.2018.1462187.

Geraghty JR, Young AN, Berkel TDM, et al. Empowering medical students as agents of
curricular change: a value-added approach to student engagement in medical education.
Perspect Med Educ. 2020;9(1):60-65. doi:10.1007/s40037-019-00547-2.

Seale J. Doing student voice work in higher education: an exploration of the value of
participatory methods. Br Educ Res J. 2009;36(6):995-1015. doi:10.1080/
01411920903342038.

Brooman S, Darwent S, Pimor A. The student voice in higher education curriculum
design: is there value in listening? Innov Educ Teach Int. 2015;52(6):663-674. doi:10.
1080/14703297.2014.910128.

Deslauriers L, McCarty LS, Miller K, Callaghan K, Kestin G. Measuring actual learning
versus feeling of learning in response to being actively engaged in the classroom. Proc Nat!
Acad Sci U 8 A. 2019;116(39):19251-19257. doi:10.1073/pnas.1821936116.

White C, Bradley E, Martindale J, et al. Why are medical students ‘checking out” of active
learning in a new curriculum? Med Educ. 2014;48(3):315-324. doi:10.1111/medu.12356.
Mahoney S, Schamber J. Integrative and deep learning through a learning community: a
process view of self. ] Gen Educ. 2011;60(4):234-247. doi:10.5325/jgeneeduc.60.4.0234.
Alderman MK. Motivation for Achievement: Possibilities for Teaching and Learning.
Routledge; 2013.

Mayhew M]J, Rockenbach AB, Bowman NA, Seifert TA, Wolniak GC. How
College Affects Students: 21st Century Evidence that Higher Education Works.
Jossey-Bass; 2016.


http://dx.doi.org/10.1080/0142159x.2019.1623385
http://dx.doi.org/10.1119/1.2800352
http://dx.doi.org/10.1093/fampra/cmab070
http://dx.doi.org/10.1097/acm.0000000000001334
http://dx.doi.org/10.1097/acm.0000000000001334
http://dx.doi.org/10.3205/zma000881
https://doi.org/10.5539/ies.v8n3p66
https://doi.org/10.5539/ies.v8n3p66
http://dx.doi.org/10.3109/0142159x.2015.1132829
http://dx.doi.org/10.3109/0142159x.2015.1132829
http://dx.doi.org/10.1007/s40037-015-0192-x
http://dx.doi.org/10.1007/s40037-015-0192-x
http://dx.doi.org/10.1007/s40037-015-0192-x
http://dx.doi.org/10.1007/s40037-015-0192-x
http://dx.doi.org/10.1007/s40037-015-0192-x
http://dx.doi.org/10.1080/1360144X.2018.1462187
http://dx.doi.org/10.1007/s40037-019-00547-2
http://dx.doi.org/10.1007/s40037-019-00547-2
http://dx.doi.org/10.1080/01411920903342038
http://dx.doi.org/10.1080/01411920903342038
http://dx.doi.org/10.1080/14703297.2014.910128
http://dx.doi.org/10.1080/14703297.2014.910128
http://dx.doi.org/10.1073/pnas.1821936116
http://dx.doi.org/10.1111/medu.12356
http://dx.doi.org/10.5325/jgeneeduc.60.4.0234

	 Introduction
	 A Brief History of the Medical Curriculum at King Abdul Aziz University (KAU)
	 The Effect of Various Stakeholders
	 Faculty
	 Students
	 Administrators


	 Methods
	 Study Design and Setting
	 Participants
	 Description and Data Collection (Survey)
	 Statistical Analysis

	 Results
	 Participants Characteristics
	 Participant opinion on the Suitability of Allocated Time, Course Order, Vertical Integration, Teaching Strategies, and Available Resources for Teaching and Learning
	 Faculty Opinion on Factors Affecting Their Choice of Teaching Strategy
	 Participants’ Opinion About Challenges in the Use of Teaching Strategies
	 Participants Opinion About Challenges to Achieving Learning Outcomes
	 The Effect of Faculty Gender and Academic Status on Voted Ranks

	 Discussion
	 Limitation of the Study
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


