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Background: Curriculum mapping and alignment are complex processes essential for the 
improvement of curriculum and serve as guidelines for students, faculty, and college admin-
istrators. This project aims to map different components of the curriculum in 
a comprehensive manner to ensure smooth running of the curriculum for the end users.
Materials and Methods: The project addressed the neuroscience block of the under-
graduate medicine program. Eight parameters were investigated: competencies (learning 
outcomes), curriculum themes, block objectives, weekly problems, and objectives of weekly 
problems, disciplines, delivery, and assessment. The Delphi method was used by ten experts 
to assess the importance of these parameters. Focus interviews were then conducted with 
faculty members.
Results: The panel of ten experts reached consensus by agreeing that the eight parameters 
are important for aligning and mapping the neuroscience block and can be helpful for smooth 
operation of the curriculum. Mapping and alignment were performed electronically using 
eight parameters over 8 weeks. Majority of the faculty members appreciated the use of 
curriculum mapping.
Conclusion: Curriculum mapping using electronic software helps in identifying gaps and 
redundancies and facilitating alignment between learning and assessment and learning 
objectives and competencies (learning outcomes). Training programs for faculty members 
and encouragement from leaders are suggested.
Keywords: curriculum alignment, curriculum mapping, neuroscience block, electronic 
mapping, Delphi method

Introduction
The development of all aspects of education has continued worldwide, and with 
increased demands from professionals in various fields, it is necessary to develop 
high-quality graduates who would fulfill their respective roles. In relation to the 
field of medicine, the need for high-quality professionals who successfully com-
plete their undergraduate studies has led to a review of the undergraduate curricu-
lum. This makes curriculum mapping an important process for ensuring that the 
quality attained is established as per international standards.1 As there is constant 
progression and innovation in the fields of medicine and healthcare, graduates who 
complete their studies must remain abreast of the various advances to guarantee that 
they will be able to address the various issues they may encounter in their profes-
sional domains.
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The main purpose of conducting curriculum mapping 
is to identify components and then assess how different 
elements work together to ensure that individuals are 
competent and better equipped as professionals when 
they complete their education.2 Mapping is more focused 
on components such as teaching methods; content; learn-
ing materials and resources; learning set-up and surround-
ings; teaching techniques; and various methods of 
assessment. Comprehensive mapping facilitates the 
smooth delivery of the curriculum and identifies areas 
that need to be addressed, in addition to enabling various 
components of the curriculum to function together.3 

Moreover, mapping plays an important role in constructing 
a comprehensive assessment blueprint based on various 
parameters such as learning objectives and outcomes, 
ensuring that the material to be used in the curriculum 
remains relevant. In summary, the mapping process aims 
toward reviewing the contents, recording the content and 
skills actually delivered, and identifying the redundancies 
in the curriculum.4

Curriculum mapping links alignments to benchmarks 
and standards in higher education, which are achieved 
through assessments and evaluations.5 A focus on the 
standards setting in the curriculum is imperative to under-
stand the concept of social accountability in medical insti-
tutions. The alignment process combines curriculum, 
instructional methods, resources, and the assessments 
with the standards.6

In the past, mapping has not been given much consid-
eration in the curriculum. For instance, at the Association 
for Medical Education in Europe (AMEE), only three 
concepts have been presented on curriculum mapping. 
According to the information provided by different authors 
concerning curriculum, much work is needed, especially in 
terms of the vital parameters required to perform 
a comprehensive mapping and alignment in health science 
curricula. Among the completed mappings, very few have 
focused on medical education. The importance of mapping 
is reflected in its visibility to all the involved parties or 
stakeholders.7 For instance, connections or links among 
various parts of the curriculum, such as learning outcomes, 
learning assessments, and content can be observed when 
technology is employed in the mapping process.

The College of Medicine (COM) initiated the curricu-
lum alignment project in 2018 to serve as a good example 
of a quality initiative. In this project, a software was 
developed to align eight curriculum parameters with each 
other. These parameters include competencies/program 

learning outcomes, curriculum delivery, instructional 
methods, course learning outcomes, specific objectives, 
weekly problems, and assessments. The aligned para-
meters are utilized for many purposes, including curricu-
lum mapping and the blue printing assessment. This 
program identifies gaps and redundancies in the curricu-
lum and ensures proper integration of all program learning 
outcomes. This way, not only is the coverage of compe-
tencies/program learning outcomes identified, but the 
weight of each outcome in the whole curriculum is pre-
cisely ascertained.

Depending on the type of curriculum, different starting 
points, such as learning outcomes and objectives, can be 
initiated and designed. This report provides an account of 
our experience of using a method, which is currently 
regarded as the most comprehensive mapping comprising 
of eight parameters. To achieve set deliverables such as 
assessment blueprints, a program was designed to ensure 
that the various parts of the curriculum functioned as 
desired.

The study objective was to assess important parameters 
for curriculum alignment and the coverage of different 
competencies and other parameters in the curriculum of 
the neuroscience block by implementing the actual align-
ments. The perceptions of the faculty members on effec-
tiveness and associated challenges related to curriculum 
alignment were assessed.

Methods
The project was conducted in the neuroscience block of 
the Public Sector COM, Saudi Arabia. The project was 
conducted by using a hybrid problem-based integrated 
version of the organ system curriculum. The medicine 
program was delivering the Sydney curriculum, which 
was adopted at its inception. A curriculum reform for 
Phase II was proposed, and the Curriculum Alignment 
Committee was given the task of aligning the curriculum 
with delivery and outcomes based on the suggestions 
given by the faculty members, students, and experts. In 
the pilot phase, a neuroscience block was chosen as 
a model block for curriculum mapping and alignment. 
Curriculum mapping software was designed to align all 
the parameters and access to keep a record of students’ 
progress and ensure the quality of the course. The software 
was shared with all the neuroscience faculty members 
before the start of the block.

The neuroscience block is an 8-week course offered at 
the beginning of the second year of phase II (pre-clinical 
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phase). In the pre-clinical phase, eight blocks are offered 
over two years, with each year having four blocks.

A modified Delphi technique was used to assess the 
importance of the eight parameters already utilized in the 
alignment from the curriculum experts: competencies 
(Saudi medical standards), Canadian medical standards 
(CAN-Med), domain, learning outcomes, objectives of 
weekly problems, disciplines, mode of delivery, and 
assessment types. The eight parameters were chosen 
from different sources, including the assessment unit, aca-
demic affairs, online curriculum website, and Department 
of Medical Education, and validated by medical education 
experts. Similar to our study, Smith and Simpson8 also 
used the Delphi method to develop and validate 
a framework of teaching competencies in higher 
education.

The Delphi technique has several advantages that make 
it useful. First, it is an efficient technique to obtain infor-
mation from experts and leaders in education to reach 
a consensus, for after each round, panelists are confronted 
with their own ratings compared to the mean score and 
standard deviation of each item. Furthermore, the bias of 
dominant views within group discussions is avoided, as 
members can individually consider the competencies of 
professionalism they find important. Finally, when com-
pared to the other techniques, it can be used to analyze the 
required competencies. Most importantly, it calls for free 
expression due to its policy of anonymity.9

Studies used multiple rounds of the Delphi technique to 
collect the experts’ opinions.9,10 In the first round, the 
experts responded to open-ended questions. In the second 
round, the collected data were presented back to the 
experts for refinement, review, and to ascertain consensus 
in the later rounds.10,11

This study comprises two phases. The first phase focuses 
on the Delphi project, and the second phase shares the 
perception of faculty members on the use of electronic 
curriculum mapping, effectiveness of parameters in neu-
roscience blocks, and future use. The Delphi project study 
was conducted in two rounds, given that participants were 
busy senior medical educators. In round one, which was 
a brainstorming round of various stakeholders from different 
disciplines, specialties, and academic rank, particularly from 
the COM, the stakeholders were asked for their opinions on 
the curriculum alignment process, benefits, and associated 
parameters they considered important in aligning a medical 
curriculum. As part of this technique, an open-ended ques-
tionnaire was administered to a panel of experts comprising 

of medical educators until a consensus or stability in the 
panel members’ responses was reached. Experts’ opinions 
were reviewed and endorsed by two senior medical educa-
tionists. A list of parameters of curriculum mapping was 
then assessed in round 2.

In the second round, a panel of ten experts who met the 
inclusion criteria was chosen. The inclusion criteria speci-
fied that all experts must be certified in medical education 
(diploma, masters, or PhD), participate in medical teaching, 
and be involved in curriculum mapping at some stage of 
their profession (Figure 1). All selected experts were from 
the respondent group from the first round. A questionnaire 
was designed on the parameters of alignment and then sent 
electronically and anonymously to all ten experts for their 
feedback. Each expert rated the eight parameters listed in the 
questionnaire, using a five-point Likert scale, as very impor-
tant, important, neutral, not important, and not important at 
all. The responses were used to determine the level of 
importance of each parameter after consensus and presented 
as frequency and percentages.

Concerning the satisfaction of faculty members with 
parameters and curriculum mapping of neuroscience 
blocks and software, each full-time faculty member (five 
males and three females) involved in the teaching of the 
neuroscience block were invited to express their percep-
tions of the construction of courses based on the eight 
parameters, making them visible in the alignment map-
ping tool. They were divided into two focus groups. Only 
those who were involved in neuroscience teaching over 
the last three years and who had attended training work-
shops on curriculum mapping—one with local faculty and 
one conducted by international faculty—were included. 
Semi-structured interviews were administered, and 
a purposeful sampling technique was used. The interview 
process was largely based on the queries that involved an 
interaction between the interviewer and interviewees. 
After obtaining permission from the participants, the 
interviews were recorded and transcribed (verbatim) 
immediately by the two independent transcribers to 
avoid any inaccuracies in the transcription. The inter-
views continued for an approximate fifty minutes to 
one hour.

This study was approved by the Institutional Review 
Board of the King Abdullah International Medical 
Research Center. The ethical approval number is IRB: 
SP18/441/R. Informed consent was obtained from all par-
ticipants (including their anonymous responses), and the 
confidentiality of results was assured.
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Results
The members of the panel belonged to COM and had 
different academic ranks. Among them, two were lec-
turers, four assistant professors, three associate professors, 
and one was a professor (Table 1), who had earned certi-
ficates in medical education (diploma, masters, or PhD). 
Most of them (nine) had worked in the medical education 
department and had experience in undergraduate medical 
curriculum alignment prior to joining the COM.

In the first round, members of the panel of experts 
reached consensus when rating all eight parameters (com-
petencies, Canadian medical standards, domain, learning 
outcomes, weekly problems’ objectives, disciplines, mode 
of delivery, and assessment types) to be utilized in the 
alignment of the neuroscience block either as important 
or very important (Table 2). In the second Delphi round, 
the questionnaire was sent to each member with a request 
for more parameters when aligning the neuroscience 

Figure 1 (A) shows phase 1, the three rounds of the Delphi method used to reach expert consensus on the importance of the eight parameters and (B) shows phase 2, the 
interviews of the faculty members and the thematic analysis.
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curriculum. However, none of the members suggested any 
parameters to be added to the list.

Once the panel had arrived at a complete consensus, 
the alignment process using the above-mentioned list of 
eight parameters was performed. Hence, all educational 
activities, including lectures, problem-based learning, and 
practical and communication skills, were aligned utilizing 
the eight parameters. The alignment process was 

performed session by session daily for the whole neu-
roscience block. Notably, the alignment report and output 
that illustrates the aligned outcomes for each parameter. 
For instance, by the end of the block, it should be clear 
how many learning objectives had been met under each 
domain and how many weekly objectives had been deliv-
ered. It also showed the number of times the domain was 
represented in the neuroscience block. Furthermore, the 
type of assessment that served to better achieve these 
objectives and competencies was reported.

In the third round, the faculty members’ evaluations of 
the neuroscience block post-alignment indicated satisfaction 
with the block objectives, delivery, and assessment methods 
(as shown in Table 2). Three themes were derived from the 
focus group interview pertaining to curriculum mapping: 
general knowledge, positive impact, and challenges.

Theme 1: General Knowledge of 
Curriculum Mapping
Most of the faculty members had prior knowledge of 
curriculum mapping through workshops and seminars con-
ducted in college. Most of the participants observed that 
the content in the neuroscience curriculum overlapped and 
that the topics in the course sequence were repetitive.

There is a dire need to align the course content with the 
objectives and assessment, and we have to review student 
evaluations to improve the course. 

In general, faculty members agreed that mapping the 
curriculum was urgent, essential, and advantageous in 
improving curriculum and performance assessment. 
However, although their perceptions of the effect of map-
ping on better understanding helped them to determine 
gaps in the curriculum, improvement in faculty teaching 
was not significantly approved by most faculty members. 
The only point they agreed on was the alignment of course 
objectives with teaching strategies and assessment meth-
ods, which would have to be changed or removed if they 
could not be mapped effectively.

Whatever knowledge and skills we teach in lecture(s) 
always help students in their clinical phase and with their 
practice. After mapping the eight parameters, we did not 
change much, but yes, we stressed when a course did fit in 
the curriculum map. If not, we recommended that the 
content be changed by the faculty immediately to avoid 
any misunderstanding. 

Table 1 Important Characteristics of the Panel of Experts Who 
Participated in the Study

Demographics No. %

Academic rank

Professor 01 10

Associate Professor 03 30
Assistant Professor 04 40

Lecturer 02 20

Qualifications

Masters 02 20
PhD 08 80

Experience
Worked in medical education/ involved in curriculum 

mapping

09 90

Current practice in medical education 10 100

Table 2 List of Eight Parameters to Be Used in Neuroscience 
Curriculum Mapping and Alignment

Very 
Important

Important

N N

Competencies 9 1

Can-Med 9 1

Domain 5 5

Learning outcomes 7 3

Weekly problems’ objectives 8 2

Disciplines (Physiology, Anatomy, 
etc.)

6 4

Mode of delivery (eg, lectures, PBL, 
etc.)

5 5

Assessment type (eg, MCQs, OSPE, 
etc.)

7 3

Abbreviations: PBL, problem-based learning; MCQs, multiple-choice questions; 
OSPE, objective structured practical examination.
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Theme 2: Positive Impact of Curriculum 
Mapping
Most interviewees had positive perceptions of curriculum 
mapping. According to them, it is an effective tool for 
eliminating course gaps and repetition, matching courses 
to the standards laid out by the university and educational 
bodies, and helping set up instructional goals aligned with 
industry requirements.

This mapping helped me focus on the material relevant to 
students’ learning and help them in a way that leads 
toward their targets. 

Curriculum mapping ensured that all students received 
the same level of education, and helped them master the 
associated skills. One of the interviewees said,

With mapping, the teacher knows what students read, what 
they must learn, what mastery level they have achieved, 
and how this knowledge and mastery of skill was assessed. 
These eight parameters in the curriculum map made the 
purpose and methods of teaching this course very clear. 

Most of the interviewees agreed that clear curriculum 
maps of the eight parameters provided guidelines that 
allowed the faculty to design and develop methods to 
achieve course objectives and provide information to 
parents and stakeholders about how goals were achieved. 
They opined that sharing information improved 
teamwork.

It helped me in determining the structure and steps suitable 
for covering the course objectives and gave me an oppor-
tunity to discuss my students’ progress with their parents 
and other colleagues. This discussion enhanced teamwork 
and collegiality among faculty members in the neu-
roscience block. 

Previously, there was repetition of content, redundancy, 
and inconsistency in teaching methods. These parameters 
allowed me to become aware of how and what I should 
teach that would fit into the curriculum as a whole. 

Five of the eight participants reported a positive asso-
ciation between curriculum mapping and students’ aca-
demic performance after the curriculum was aligned:

Although there were many challenges with the curriculum 
maps, they had a positive effect, and the assessment results 
showed a significant improvement in students’ grade point 
average. Moreover, their end of block evaluations was 

more positive with respect to process, the comprehensive 
nature of the course, and assessment methods. 

Theme 3: Challenges of Curriculum 
Mapping
The participants perceived many challenges in terms of 
curriculum mapping. The most important aspect was 
faculty members’ acceptance of curriculum mapping 
implementation in the block. They discussed that many 
instructors were not informed about curriculum mapping 
by the college administration or curriculum committee, so 
most were unaware of the benefits and relevance of curri-
culum alignment. This lack of information sharing had 
a negative effect. The instructors were not part of the 
curriculum mapping decision-making process, which may 
have hindered their acceptance of the alignment. One of 
the interviewees debated:

The chief coordinator simply informed us and did not ask 
for our opinions regarding the implementation, or our 
readiness for the curriculum. 

A few teachers did not feel the need for curriculum map-
ping, so to achieve the instructional goals, approval from 
everyone in the neuroscience block regarding the inclusion 
of the eight parameters was imperative.

Another stated challenge was the lack of training and 
how to effectively use mapping in teaching. One partici-
pant argued,

Everyone perceives a map differently, so training by 
experts on the curriculum committee should be offered to 
teachers on an ongoing basis. The purpose should be to 
monitor whether all the parameters have been fully 
addressed and achieved. 

Another participant discussed the following:

As the faculty had previously been working individually, 
and everyone had their own instructional and assessment 
methods, professional training and ongoing discussions 
would help with collaboration and alignment, which is 
important for building a shared goal. 

With electronic curriculum mapping, most of the faculty 
reported,

We, as faculty, were previously unfamiliar with the use of 
an electronic curriculum, so it was really difficult for us to 
understand. It should be made more visible, and the soft-
ware should be easy to use. 
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Discussion
Curriculum mapping and alignment began as early as 
1981. Gjerde 12 described this complex process as an 
evaluation approach to assess and analyze congruency 
among objectives, teaching methods, and assessment 
tools. Mapping is found to be a useful tool in recognizing 
the alignments of course outcomes and learning outcomes 
in the program both vertically and horizontally.13 The 
main benefits of this process include demonstrating the 
links and alignment of different parts of a curriculum 
and assisting with faculty development by identifying 
areas of improvement. Moreover, it ensures structured 
communication among all teaching staff, serves as an 
evaluation tool with which to update teaching material in 
the curriculum and standardize assessment methods.14 For 
successful implementation, a curriculum should be 
mapped and aligned in a timely manner prior to teaching 
students and should be updated periodically. With 
advances in technology, electronic curriculum mapping 
and alignment are now widely used.15 The authors pro-
duced an electronic mapping program that identified rela-
tionships among certain parameters and whether they 
could ensure the delivery of competencies and learning 
outcomes to students. This facilitated the generation of 
a blueprint and a final report of links among all the para-
meters. This process allows educationists to identify any 
gaps and present the differences between the intended 
learning outcomes and the delivered curriculum. As 65% 
of medical schools use computer-based instruction and 
37% use computer-based evaluation, modern technology 
has been widely used.16

In this study, the consensus of the educational experts 
proved the significance of several parameters in perform-
ing the mapping and alignment of the neuroscience block. 
The findings of this study are consistent with several 
reports in the literature. Mazurat and Schönwetter17 con-
firmed that mapping must be related to competencies. 
Their study was conducted on the mapping of learning 
objectives and their correlation with teaching methods in 
the occupational and environmental medicine curriculum. 
This was uploaded to a web-based program.17 

Additionally, this study fulfilled the recommendations of 
the National Qualification Framework for higher education 
in Saudi Arabia,18 since all the assessment types consider 
the appropriate types of assessments to be used in the 
learning process in different domains.19 A study conducted 
by Ketteridge and Marshall20 also aligned related 

objectives and learning styles to specific disciplines and 
types of assessments.

A qualitative analysis of the effectiveness and chal-
lenges encountered by faculty during teaching showed 
that most appreciated the curriculum alignment based on 
the eight parameters. The results were similar to those of 
a study that reported the positive attitude of the faculty 
toward curriculum mapping.21

While most of the faculty members agreed that the 
eight parameters were relevant to better alignment, a few 
disagreed for a variety of reasons, including a poor under-
standing of parameter concepts that were new to them, the 
lack of active participation in the process, and, most 
importantly, no specific training in the eight parameters. 
There may be other concerns that this study did not iden-
tify, which would be of interest for future studies. Previous 
studies have identified concerns similar to the present 
study: multiple factors, including time demands, loss of 
control over the curriculum, and inconsistent assessment 
requirements were the cause of resistance to curriculum 
mapping and assessment processes.22–25

A commonly cited concern of faculty members was 
their professional development and lack of active partici-
pation in the mapping process. This highlights the urgent 
need for extensive training programs to improve faculty 
participation in the process and motivate reluctant tea-
chers. Concerning the importance of involvement, it is 
necessary to involve all active neuroscience faculty mem-
bers to correct curriculum redundancies and resolve the 
issues students may face while applying course concepts, 
which may increase the applicability of the parameters. 
One study suggested that once reluctant teachers accept 
the concept of curriculum mapping, they strongly favor the 
idea.26 Despite these challenges, most faculty appreciated 
the eight parameters included in the curriculum mapping. 
The most cited example was that mapping helped faculty 
significantly with the process of curriculum delivery and 
evaluation. This advantage is stated in previous 
literature,27–29 which reflected the transparency and avail-
ability of curriculum objectives.

In the future, the results of this study will help medical 
schools working on curriculum mapping in the develop-
ment process, collaboration of different stakeholders, and 
efficacy of mapping by developing curriculum mapping 
software. It is recommended that leadership should encou-
rage faculty members in their efforts and promote active 
participation in the mapping process and implementation. 
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Further longitudinal studies on effective methods of imple-
mentation and review are needed.

Limitations
There are several limitations to this study. First, the para-
meters were aligned in one block and responses were 
collected from neuroscience faculty. Therefore, it is 
recommended that curriculum mapping is performed for 
other blocks. Second, the validity issue is associated with 
the Delphi approach. Although, in order to validate the 
results, a qualitative method was used in this study to 
obtain faculty perceptions regarding mapping and align-
ment, triangulation through the use of another research 
approach with the Delphi method may improve the 
validity.

Nevertheless, the current research provides information 
that may be useful for academic institutions and health 
professionals working on curriculum mapping and align-
ment of standards related to teaching and learning.

Conclusion
The Delphi method is an appropriate method to study 
newly-introduced phenomena in any institution of higher 
learning. It proved that all eight parameters are important 
and should be utilized to map and align the neuroscience 
block. This study provided a clear mapping and alignment 
of each component of the neuroscience block in terms of 
instructional activities, weekly learning objectives, 
domains, competencies, intended learning outcomes, and 
assessment tools. Furthermore, the mapping and alignment 
processes employed in this study may help meet the 
requirements of the National Quality Framework.
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