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ment tasks

Lindsay Gorrell, MChir, Robyn L. Beirman, MHPEd, and Subramanyam R. Vemulpad, PhD

Objective: This study sought to determine congruence between student assessment tasks within the master of
chiropractic curriculum at Macquarie University and 2 separate but related domains: (1) disorders commonly
presenting to chiropractors and (2) musculoskeletal conditions for which there is published evidence that chiropractic
treatment is effective.

Methods: A literature review was undertaken to determine which musculoskeletal disorders commonly present to
chiropractors and the conditions for which there is published evidence that chiropractic treatment is effective. These 2
domains were then mapped to the assessment tasks within the curriculum and analyzed. The proportion of time
allocated to theory versus skill acquisition was also determined.

Results: Assessment tasks within the curriculum specifically focus on low back pain, neck pain, lower extremity pain,
thoracic pain, and adhesive capsulitis. This curriculum mapping demonstrates congruence between the student
assessment tasks and published evidence for chiropractic. The assessments also contain an appropriate balance between
theory and skills acquisition.

Conclusion: There is congruence between the assessment tasks within the curriculum and the 2 domains against which
it was mapped. Thus, completion of the curriculum provides training relevant to conditions that commonly present to

chiropractors and musculoskeletal conditions for which chiropractic treatment is effective.
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INTRODUCTION

According to Harden,' a curriculum map displays how
and when content is taught and which measurement
outcomes can be used to determine success. Ultimately,
an accurate map will arrange each aspect of the curriculum
in a logical and transparent manner, making them equally
available to academics and students involved with the
program.'

Curriculum mapping has gained widespread popularity
with professionals from all areas of education and has been
somewhat transformed by modern technology. English
first described curriculum mapping in the 1980s as an
accurate record of the content taught in a program, the
duration of the teaching, and the congruence between what
was taught and assessment tasks.> Jacobs* expanded this
concept to include timelines, as well as scheduling of the
content taught within the curriculum and a review of both
material taught and examination content. Later, electronic

collections of these data were used to create curriculum
maps.3’5

Curriculum mapping is extremely useful as it assists
educators to ensure that course content and assessment
tasks accurately reflect the curriculum, while also enabling
students to identify the learning outcomes required for
success. In the context of our master of chiropractic
(MChir) program, this ensures that all graduating students
possess the required graduate capabilities to practice safely
and effectively.®'® Although there is significant literature
discussing mapping within medicine, there is substantially
less literature available for chiropractic curricula.'!"'#
One shared theme between the 2 professions is that the
available literature primarily outlines undergraduate pro-
grams.'" ' Tt is important to note that although the
program under discussion is for a master degree, it is still
fundamentally one that is training primary contact
practitioners, not specialists. As such, the literature
pertaining to mapping undergraduate programs is still
relevant to our study. As primary contact professions, it is
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important that both medical and chiropractic educators
continue to reflect upon the ability of their programs to
adequately prepare graduates for entry into clinical life.

When discussing mapping of chiropractic curricula,
Vermet focused on “lumbopelvic diagnostic and therapeu-
tic procedures” taught at the Canadian Memorial Chiro-
practic College. Vermet concluded that while the degree of
vertical integration between the undergraduate and clinical
program is considerable, it was not entirely complete.’
Several other studies have explored the relationship
between graduate perceptions of their chiropractic studies
and the degree to which this training was used in a clinical
environment. These studies concluded that there were
several aspects of the curriculum—namely the basic
sciences—that graduates felt they were not using routinely
in the clinic.®'>'®

The 2011 Health Workforce Australia Simulated Learn-
ing Environment Chiropractic Curriculum Report, compiled
by the School of Chiropractic and Health Sciences at
Murdoch University in Australia, maps the institution’s
double-bachelor’s curriculum to nonspecific areas includ-
ing, but not limited to, basic and health sciences,
chiropractic skills, and clinical sciences, with a focus on
simulated learning. This report provides analysis of the
curriculum but does not focus on individual conditions.'”
Therefore, we intend that the present article will provide a
foundation for more detailed curriculum mapping.

By necessity, accurate mapping is a dynamic, time- and
effort-intensive process requiring ongoing feedback and
evaluation by both academics and students. It has been
widely used within medical education.'*'*1¥ 2% There are a
multitude of techniques used to map a curriculum, and
traditionally, several stages are involved.'>!** Prideaux’
discusses the 2 main models of curriculum mapping:
prescriptive and descriptive. Prescriptive models are
constructed prospectively and indicate what the curricu-
lum should cover, focusing on the end goal of a curriculum
rather than the details. Descriptive models are formed
retrospectively and focus on the details of what was taught
and the context in which it was studied. As all elements
within a curriculum are linked, teaching content should be
based upon well-formulated statements of intent and
should be taught in the context of both internal and
external influences.'>*

The purposes of this research were to (1) review the
literature for commonly presenting complaints to chiro-
practors and musculoskeletal disorders for which there is
published evidence that chiropractic treatment is effective
and (2) map the assessment tasks of the MChir curriculum
at our university to these conditions.

METHODS

The literature review investigating curriculum mapping
was conducted within the Education Resources Informa-
tion Center (ERIC) and A+ education databases using the
Macquarie University Library web portal (last accessed
October 5, 2013). Search terms included the following:
chiro*, educat*, curric*, map*, design, undergrad*, post-
grad*, medical, learning outcomes, grad* capabilit*. The

literature review for the top 9 presenting complaints and
musculoskeletal disorders for which chiropractic treatment
has been shown to be effective used articles retrieved from
the Macquarie University Library website (last accessed
October 5, 2013). Databases used included Cumulative
Index to Nursing and Allied Health Literature (CINAHL),
PubMed, ScienceDirect, Scopus, and the Cochrane Col-
laboration Collection. Search terms used were as follows:
common, present*, complaint*, chiro*, clinic*, musculos-
kelet*, manage*, patient*, descript*, demographic*, Aus-
tralia*, epidemiolog*, evidence-base*. The authors also
conducted a hand search of the reference lists of key
articles. Inclusion criteria for both literature reviews
included full-text articles, English language, systematic
reviews and meta-analyses, and articles published from
January 1, 2003, to October 5, 2013. Exclusion criteria
were abstract-only, non—English language, and case report
articles. There were no exclusion criteria for the hand
search.

Following this review, outlines from each of the sixteen
2012-2013 MChir units were accessed using the Macquarie
University Department of Chiropractic website: https://
units.mq.edu.au/2013/departments/chiropractic/show (last
accessed April 7, 2013). These unit outlines were both
printed as a hard copy and saved to Dropbox. Qualitative
mapping of the assessment tasks delivered within these
units was then completed via vertical and horizontal
integration against the results from the literature review.
Inclusion criteria for the unit outlines included the final
draft of all units studied within the 2012-2013 MChir
program. Criteria for exclusion were units not studied
within the 2012-2013 MChir program. Ethics approval for
this study was granted by the Macquarie University Ethics
Committee, reference number 5201300397.

To achieve a quick overview of the coverage of the
disorders within the MChir curriculum, a summary map
was created. If the topic was sufficiently covered in a unit,
this was marked with an X, and if the topic was not
sufficiently covered, the box was left blank. Significant
depth of coverage of a topic within a unit was considered
to have occurred if it was the main theme of a 1-h lecture
or tutorial. If the MChir curriculum achieved an average
of 3 X's per topic per semester across each of the 4
semesters, it was deemed to adequately address that topic.

Following this, the unit outlines were hand searched for
the purpose of mapping the weighting of content versus
skills acquisition for each of the assessment tasks (Fig. 1).
Content represents theory taught, whereas skills acquisition
includes behaviors such as history taking, clinical decision
making, or manual therapy skills. Specifically, it was
decided to map to assessment tasks as it was assumed that
important topics within each unit would have appropriate
representation. Further analysis of skills acquisition is
beyond the scope of this article. Following this, each final
examination was hand searched, and the corresponding
spread of marks allocated to each of the disorders was
subsequently mapped against individual units. The data
obtained in this way were entered into a Microsoft Excel
(Microsoft Corp, Redmond, WA) spreadsheet. Descriptive
analysis was completed using tables and histograms
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Stage One:

Identify content to
be mapped &

= develop mapping g
template* N

Stage Seven:

Repeat the process

Stage Six:

Reflection on findings
& review of process

Stage Five:

Presentation of findings
to Macquarie University
Department of
Chiropractic

Stage Two:

Complete mapping of
individual units within
M. Chir program

Stage Three:

Review & evaluate
maps vertically
between years 1 & 2

Stage Four:

Strengths/overlaps/
gaps identified

Figure 1 - Process for mapping the 2-year master of chiropractic curriculum. *Template refers to the mapping instrument

presented in Table 1.

enabling accurate and clearly defined mapping of the
assessment tasks delivered within each of the MChir units
to each disorder.

RESULTS

A comprehensive search of the literature for systematic
reviews on the effectiveness of chiropractic care for
musculoskeletal disorders revealed an article published
by Bronfort et al.** In a paper regarding the effectiveness
of manual therapies in the United Kingdom, the authors
systematically discuss the evidence available for a com-
prehensive number of musculoskeletal complaints that
commonly present to manual therapists.”* The quality of
the evidence is categorized into levels, namely inconclusive,
moderate, or high. This article provided the basis to

ascertain the musculoskeletal disorders for which there is
published evidence that chiropractic treatment is effective.

Another systematic review (the Warwick Review,
accessible on the website of Health Sciences Research
Institute at the University of Warwick for the College of
Chiropractors)®® supports chiropractic treatment for the 9
musculoskeletal conditions for which the Bronfort study
noted as having favorable evidence. In excess of 1000
articles were identified and evaluated for the Warwick
Review, and of these studies, approximately 1 in 6 had
been published since the Bronfort study. The Warwick
Review also examined cost-effectiveness, which was not
considered by Bronfort, and as such, some studies
compared chiropractic care with general practitioner
(GP) care. The Warwick Review concluded that “For
patients with neck, shoulder or low back pain, manual
therapies appear to be more cost-effective than usual GP
care (alone or with exercise), spinal stabilization, GP
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Table 1 - Curriculum Mapped to the Literature Review Results for Common Presenting Conditions and to Conditions

for Which Chiropractic Is Considered Effective

MChir Year 1 (2012)

MChir Year 2 (2013)

Semester 2 Semester 1 Semester 2

Semester 1

Mapping to:

(1) Literature review results
LBP X X X X X
Neck pain X X X X
Shoulder pain X X X X
Headache X X X X
Lower-extremity pain X X X X X
Upper-extremity pain X X X X
Thoracic pain X X X X X
Scoliosis X X
TMJ pain X

(2) Effectiveness article conclusions®
Acute LBP X X X X X
Chronic LBP X X X X X
Acute/subacute neck pain X X X X
Chronic neck pain X X X X
Shoulder girdle pain/dysfunction X X X X
Adhesive capsulitis X X
Hip osteoarthritis X X X X
Migraine X X X
Cervicogenic headache X X X X

873 891 916 918 874 892 917 919 931 903 921 896 932 904 922 897

X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X

X X X X X X

X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X

X X X X X X X X X
X X X X X X X X X

X X X X X X X X X

MChir indicates master of chiropractic, LBP low back pain, TMJ, temporomandibular joint

Class numbers indicate the following: 873/874 = Neuromusculoskeletal Diagnosis 1 and 2, 891/892 = Clinical Chiropractic 1 and 2, 916/917 = Diagnostic
Imaging 1 and 2; 918/919 = Physical/Functional Assessment and Clinical Management; 931/932 = Diagnosis and Management 1 and 2, 903/904 = Clinical
Chiropractic 3 and 4, 921/922 — Topics in Chiropractic 1 and 2, 896/897 = Clinic Internship 1 and 2.

? The referenced effectiveness article is Bronfort G, Haas M, Evans R, Leininger B, Triano J. Effectiveness of manual therapies: the UK evidence report. Chiropr

Osteopathy. 2010;18(1):3.

advice, advice to remain active and brief pain manage-
ment.”?’ Both the Bronfort and colleagues study** and the
Warwick Review?® include an extensive number of
musculoskeletal complaints; however, the Warwick Re-
view discusses more comprehensively the cost-effectiveness
of treatment and the depth and quality of literature
available. The Warwick Review was used to corroborate
the results presented by the Bronfort study.

As shown in Table 1, there is adequate coverage of the
relevant disorders throughout both the first and second
years of the MChir. Of note are the classes CHIR921 and
CHIR922 (Topics in Chiropractic 1 and 2), which do not
directly cover specific musculoskeletal disorders; rather,
they teach subjects such as research methodology, nutri-
tion, occupational health and safety, and pharmacology.
These subjects are integral to the curriculum because they
fall within the scope of primary contact health care.?
CHIR896 and CHIR897 (Clinical Internship 1 and 2)
comprise students’ year-long internship. As such, it is
expected that students will be exposed to a varied case mix
and gain experience in all disorders listed. However,
because of the unique nature of each student’s internship
experience, this cannot be guaranteed. For example,
interns are assigned to 1 of 3 student clinics that serve
varying demographics depending upon their locale within
Sydney.

The analysis of the content vs skills acquisition data is
presented in Figure 2 and shows a distinct bias toward
skills acquisition in the majority of subjects. The excep-
tions to this are the diagnostic imaging subjects (CHIR916
and 917), the diagnosis and management subjects
(CHIR931and 932), and the topics in chiropractic subjects
(CHIR921 and 922). These subjects rely heavily on
mastery of theory, which is then applied to the relevant
scenario. Practical subjects such as chiropractic skills
(CHIR891 and 892, CHIR903 and 904), clinic internship
(CHIRS896 and 897), and neuromusculoskeletal diagnosis
(CHIRS873 and 874) focus heavily on skills acquisition and
clinical decisions.

Congruency between the MChir curriculum and the top
9 presenting complaints is depicted in Figure 3. Low back
pain, the most frequently presenting complaint to chiro-
practors, is most comprehensively covered. Neck pain and
headache are often taught concurrently, which may
partially explain why they both appear to be covered less
than would be expected. It is suggested that the lower limb
was used to assess student’s knowledge of theory and skills
during theory assessment tasks and examinations, thus
resulting in a high rate of coverage of lower extremity pain.
Temporomandibular joint disorders are not represented
within the assessment tasks, but are covered adequately
within the course work.
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% of Assessment Tasks

oskills

= Content

Figure 2 - Percentage of skills vs. content tested in both assessment tasks and final examinations. Numbers along the X-axis refer
to the curriculum units (873 and 874 = Neuromusculoskeletal Diagnosis 1 and 2; 891 and 892 = Clinical Chiropractic 1 and 2; 916
and 917 = Diagnostic Imaging 1 and 2; 918 and 919 = Physical/Functional Assessment and Clinical Management ; 931 and 932 =
Diagnosis and Management 1 and 2; 903 and 904 = Clinical Chiropractic 3 and 4; 921 and 922 =Topics in Chiropractic 1 and 2;
896 and 897 = Clinic Internship 1 and 2.
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Figure 3 - Mapping to assessment tasks the commonly presenting complaints to chiropractic practice, per the literature review.
LBP indicates low back pain; TMJ, temporomandibular joint.
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Mapping of Curriculum Assessment to Conditions
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% Assessment Tasks
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OSem1
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Figure 4 - Mapping to assessment tasks musculoskeletal conditions for which chiropractic treatment was deemed effective in

Bronfort et al.?* LBP indicates low back pain.

Figure 4 demonstrates a mixed congruence between the
conclusions formed by Bronfort? and the MChir curric-
ulum. Both acute and chronic low back pain are covered
extensively within the MChir curriculum, whereas mi-
graine and adhesive capsulitis appear to be neglected.
However, this apparent exclusion of adhesive capsulitis
may have occurred as other shoulder girdle dysfunction
disorders have taken precedence within assessment tasks.

DISCUSSION

The results demonstrate that assessment tasks within the
MChir curriculum are congruent with both the musculo-
skeletal conditions commonly treated by chiropractors in
private practice and those disorders highlighted by Bronfort
et al** for which chiropractic treatment is effective and
displays high-quality evidence. Originally, it was proposed
that the mapping would use learning outcomes and
graduate capabilities. However, it was decided that mapping
of the assessment tasks would be more informative,
enabling a more comprehensive and detailed analysis of
the curriculum. Ideally, to achieve the most accurate and

meaningful results, the entire curriculum content should be
used rather than the assessment tasks in isolation. This
would involve retrospectively listening to all lecture
recordings from the past 2 years and cross-referencing this
content to the printed lecture notes. This task would be both
extremely difficult and time intensive. Consequently, there is
some subjectivity in the data presented in Table 1 regarding
whether a disorder is covered adequately within the unit to
justify its inclusion in the analysis.

There are several limitations for using assessment tasks
as representative of the entire curriculum. It is postulated
that many of the final theory examinations within the
MChir seek to assess an understanding of concepts using
specific examples (e.g., the lower limb) rather than simple
recall and comprehension. The final practical examinations
include, but are not limited to, chiropractic skills,
neurological examination, and rehabilitation tracks, in
addition to radiographic positioning and analysis. As such,
it is important to note that these assessment tasks are
testing simultaneously both mastery of skills and integra-
tion of theory. The MChir is not simply a content-based
degree, and future studies investigating skills acquisition
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and mastery within the degree should be conducted to
provide a more complete analysis of the degree. A clear
example of this is found within the clinic internship
subjects (CHIR896 and 897), where students learn to
integrate theory learned and skills required. It is expected
that students will be exposed to a variety of common
disorders. However, the limitation to this assumption is the
actual case-mix presentation and demographic spectrum to
which an intern is exposed.

Although the Bronfort article represents a single paper,
it is a systematic literature review and thus holds an
elevated standing in the hierarchy of evidence. This
suggests that the conclusions offered carry far greater
significance than those given by a single paper. In addition
to this, the results of the Warwick Review corroborate
those of the Bronfort article. It may be noted that Bronfort
acknowledges that the evidence surrounding the most
common presenting conditions to chiropractors displays
significant heterogeneity. This heterogeneity within the
literature made it difficult to establish the most common
presenting complaints. Initially, there was a 10th category,
“other”; however, it was decided to omit this category as it
did not add anything further to the study. This topic
requires further investigation and research if chiropractors
are to be fully accepted within the sphere of medical and
health sciences. This being said, the current literature
supports the claim that chiropractic is both effective and
widely used in the treatment of low back pain, which is
reflected by the emphasis placed upon low back pain
within the MChir curriculum.***" %2

CONCLUSION

There is congruence between the assessment tasks
within the MChir curriculum and the 2 domains against
which it was mapped. Thus, completion of the MChir
curriculum provides training relevant to conditions that
commonly present to chiropractors and musculoskeletal
conditions for which chiropractic treatment is effective. It
also highlights that there is a balance between skills
acquisition and content-driven learning befitting any
primary contact health care practitioner training program.
It is hoped this study will provide a foundation for which
elements of the chiropractic curriculum can be mapped
against each other in addition to the needs of clinicians,
their patients, and the profession.
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