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ABSTRACT
High-quality education is essential to produce competent graduates in the field of di-
etetics. Assessment is a fundamental component of education and driver of learning, yet
little is known about methods used to assess dietetics trainees. The objective of this
review is to evaluate the practices and outcomes of methods used to assess dietetics
trainees. A systematic review of the literature was undertaken. MEDLINE, the Cumu-
lative Index to Nursing and Allied Health Literature Plus, Embase, and the Education
Resources Information Center databases were searched from inception until May 31,
2017, using key terms that identified studies reporting practices for the assessment of
dietetics trainees. Abstract and title screening was completed by three independent re-
viewers followed by full-text screening using the eligibility criteria. Quantitative and qual-
itative data were extracted. Study outcomes were evaluated using Miller’s Pyramid,
Kirkpatrick’s Hierarchy, and the principles of programmatic assessment. Thirty-seven studies
were identified. Assessments targeted all levels of Miller’s Pyramid with the does level being
the most prevalent (n¼23). Most studies focussed on evaluating Level 1 (participation)
(n¼16) and Level 2b (n¼16) (knowledge and skills) of Kirkpatrick’s Hierarchy. Studies
described single assessment instruments that focussed on instrument validity and reliability.
Few studies considered a program of assessment or the role of expert judgment. Six themes
were identified from qualitative data: (1) assessment for learning and professional devel-
opment, (2) assessment requires motivated and skilled assessors, (3) trainees value
authentic and global assessment, (4) assessment is evolving and context-sensitive, (5) poor
assessment has negative implications, and (6) assessment evokes an emotional response.
Studies focused on the development and evaluation of single quantitative-based in-
struments applied in isolation, with low-level outcomes sought. There is room to improve
practices and design programs of assessment that combine quantitative and qualitative data
for meaningful trainee feedback and credible assessment decisions. Comprehensive evalu-
ation of assessment practices is required and must consider the contribution to improved
health outcomes in all practice settings.
J Acad Nutr Diet. 2019;119(2):272-292.
D
IETITIANS HAVE AN IMPORTANT ROLE IN MEETING
the complex and changing health needs of the
population, including the burgeoning lifestyle-
related chronic disease epidemic observed glob-

ally.1,2 The dietetics workforce will need to expand, with
more practitioners equipped with the skills and attributes
necessary to provide safe and effective health care.1,2 High-
quality training programs are essential to deliver this
increased workforce and produce competent graduates.1,3

Yet little is known about the practices and outcomes of
methods used to assess dietitians’ preparedness for the
workforce.2

Assessment is a fundamental component of education and
is a powerful driver of learning.4,5 It involves the collection
and judgment of information pertaining to the performance
and competence of a trainee.6 A wide variety of assessment
methods and instruments to prepare health professionals for
practice has been described.7 Despite the breadth of litera-
ture, challenges to assessment remain and include increased
trainee numbers, work placement shortages, and cre-
dentialing requirements.1,3,8 In the dietetics profession, it has
been observed that there are inconsistent performance ex-
pectations in assessment and a reliance on historical
ª 2019 by the Academy of Nutrition and Dietetics.
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RESEARCH SNAPSHOT

Research Question: What are the assessment practices and
outcomes for dietetics trainees?

Key Findings: Thirty-seven studies were identified in this
systematic review with findings demonstrating a focus on
the development of single instruments targeting the
assessment of practice. No studies evaluated high-level
outcomes, such as patient and organizational benefit.
Instead, studies focused on trainee participation and the
acquisition of knowledge and skills. Trainees placed value on
authentic assessment that provided meaningful feedback.

RESEARCH
antecedent.9,10 Such challenges can undermine and compro-
mise the rigor of assessment decisions.11

It has been argued that best practice assessment should be
based on a broad sampling of performance using different fit-
for-purpose instruments applied in different contexts that
include the perspectives of multiple skilled assessors. The
collection and aggregation of this information should be
purposeful and planned, described as a program of assess-
ment. The use of such assessment methods allows for cred-
ible and defensible decisions.2,12,13 Assessment practices need
to result in change beyond the trainee level, demonstrating
positive outcomes for recipients of health care services.14

These concepts have recently been proposed in the dietetics
profession.15

The assessment of health care professionals has tradition-
ally relied on single instruments with demonstrated validity
and reliability that use tick-boxes and ratings to identify easy-
to-measure skills and attributes.4,12 Although this has been
similarly observed in the dietetics profession,2 there has been
no systematic synthesis of the assessment practices used for
the training of dietitians. Understanding current and histor-
ical assessment practices will highlight accomplishments and
identify gaps to drive future assessment innovation and
research. As such, this systematic review had the aim to
identify and evaluate assessment practices and outcomes for
dietetics trainees.

METHODS
Protocol
The systematic review was conducted according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines,16 was registered with the International
Prospective Register of Systematic Reviews on June 19, 2017,
and was last updated on April 20, 2018 (42017068333). Ethics
approval was not sought.

Search Strategy
The search strategy was developed using the principles of the
Cochrane Review Protocol17 and was guided by a health sci-
ences librarian. The electronic databases MEDLINE (Ovid),
Cumulative Index to Nursing and Allied Health Literature Plus
(EBSCO), Embase (Ovid), and the Education Resources Infor-
mation Center Plus (ProQuest) were searched from their
inception to May 31, 2017. The search strategy was piloted
using MEDLINE (Ovid) with modifications made to the final
search terms (Figure 1, available at www.jandonline.org).
Publications were imported into EndNote X818 and duplicates
removed using the software function. The reference lists of
included full text articles were hand searched to identify
additional publications.

Eligibility Criteria
Publications were included in the case that trainees were
undertaking a dietetics qualification. Studies where dietetics
trainees formed part of a mixed-discipline cohort were
included when the dietetics trainee data could be separated
from that of other disciplines. Publications were included
when they described at least one assessment and reported at
least one outcome. No restrictions to date, setting, or lan-
guage were applied. Primary studies of quantitative, quali-
tative, and mixed-method design—including published and
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unpublished abstracts and theses—were included to capture
all relevant data (Figure 2, available at www.jandonline.org).

Study Selection
Study selection was coordinated using Covidence.19 Three
independent reviewers (J. J. and S. G. or C. P.) completed title
and abstract screening. Disagreements were resolved by re-
viewers coming together and reaching a consensus.16 All
studies had an English language abstract available. No studies
published in a language other than English met the eligibility
criteria. Full texts were obtained for studies meeting the
criteria and three reviewers (J. J. and S. G. or C. P.) indepen-
dently screened for inclusion using the eligibility criteria.
Disagreements were resolved through discussion. Reviewers
did not screen their own publications. Duplicate articles not
detected by Endnote X818 were manually removed during
full-text screening.

Data Extraction
Microsoft Excel20 was used to develop a data extraction
worksheet. Data extraction included publication year, loca-
tion, funding sources, study aim and design, study popula-
tion, type and purpose of assessment, and results. The
worksheet was piloted with three studies with subsequent
minor revisions. Qualitative data were extracted verbatim
from the results, findings, or discussion section of publica-
tions, and abstracts were checked for additional findings.21

Data included quotations and themes to position the review
within the original publication and participant experience.22

Quantitative data were extracted verbatim. One reviewer
(J. J.) was responsible for extracting all data, which was
verified by a secondary reviewer (S. G. or C. P.). Discrepancies
were resolved through discussion.

Critical Appraisal
Publications were evaluated for methodologic quality and
education outcomes. The Medical Education Research Study
Quality Instrument (MERSQI)23 was used to assess the
methodologic quality of all publications with a score ranging
between 4.5 and 18. MERSQI is widely used to evaluate
observational, experimental, or quasiexperimental medical
education research.24-27 The methodologic quality of each
study is considered in the interpretation of findings. The
Critical Appraisal Skills Programme Qualitative Checklist28

was used to evaluate qualitative studies in addition to
MERSQI. Two independent reviewers (J. J. and S. G. or C. P.)
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assessed each publication using the critical appraisal tools.
Discrepancies were resolved through discussion.

Outcomes
Miller’s Pyramid provided the framework for the evaluation
of study outcomes. Miller’s Pyramid is a 5-level framework
conceptualizing the development and assessment of
competence.29 The five levels are knows, knows how, shows
how, does, and is. Knows is the base of competence and
knows how is the awareness of how to apply knowledge.
Shows how is the application of knowledge to demonstrate
problem solving and reasoning ability and does is the
application within the practice setting. Is represents pro-
fessional identity.29,30 Study outcomes were classified using
Kirkpatrick’s Hierarchy, which evaluates the impact of
medical education research31-33 using four levels: Level 1
(participation), Level 2a (attitudes and perceptions) and
Level 2b (knowledge and skills), Level 3 (behavioral change),
and Level 4a (organization practice) and 4b (patient
benefits).31

Assessment instrument reliability and validity coefficients
reported in the studies were interpreted as poor (<0.5), mod-
erate (0.5 to 0.75), good (0.75 to 0.90), and excellent (>0.90).34

Validity was classified as either demonstrated or not demon-
strated. The researchers developed a framework to evaluate
each study using the principles of programmatic assessment
(Figure 3, available at www.jandonline.org). Programmatic
assessment encapsulates best practice in health education and
recognizes that assessment decisions should be informed by
broad sampling using different instruments, contexts, and as-
sessors as part of a program.13 Each study was evaluated by two
independent reviewers (J. J. and S. G. or C. P.). Discrepancies
were resolved through discussion.

Data Analysis
A segregated approach was used for data analysis whereby
qualitative and quantitative synthesis was separated until
aggregation for interpretation in the discussion.35 Qualitative
and quantitative data in mixed-method studies were simi-
larly separated for synthesis and then aggregated for
interpretation.
A thematic analysis of qualitative data was undertaken

independently by two reviewers (J. J. and S. G.). Indepen-
dently, the reviewers applied inductive coding to extracted
qualitative data whereby labels were assigned to segments
of text. The reviewers then independently identified
themes by grouping codes together with the aim of
capturing the relational meaning. The reviewers then came
together to discuss the analysis. Using an iterative
approach, the initial themes identified by each independent
reviewer were revised until a consensus on the key
themes was achieved. The last step aimed to generate
concepts and understanding related to the systematic re-
view question.36

Due to the heterogeneity of the studies a descriptive
analytical approach was applied to the quantitative data rather
than a statistical or meta-analysis. The purpose of the
descriptive analysis was to explore the types and quality of
assessment for dietetics trainees and identify their impact.
Statistical significant was taken at the level of P<0.05 for all
studies.37
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RESULTS
Literature Search
A total of 2,840 publications were identified after the removal
of duplicates. Application of the inclusion criteria provided 37
publications for data synthesis (Figure 4).

Assessment Description
Study Characteristics. Forty-eight different methods of
assessments were identified of which five were repeated in
multiple articles,38-43 leaving 43 individual assessments. Six
studies reported more than one assessment method.39-41,44-46

One study47 evaluated multiple assessment instruments used
by 14 different dietetics departments within the United
Kingdom, for the purpose of the analysis they have been
considered as one assessment method.
Twenty-one studies were from the United States,38-43,46,48-61

seven from the United Kingdom,47,62-67 six from
Australia,44,45,68-71 two from Canada,72,73 and one from
Malaysia.74 Studies were published between 1965 and 2016
with the highest frequency of publications observed in 2010
(n¼6)47,52,62,64,69,70 followed by 2015,44,46,50 1980,49,60,72 and
1976 (n¼3 each).38,43,56

Types of Assessments. Performance evaluation in-
struments (n¼22),38-41,43,44,46,47,49,51,52,54-56,58,59,61,63,65,67,72,74

objective structured clinical examinations (OSCEs)
(n¼7),44,45,50,53,64,66,70 tests (n¼4),39,40,48 examinations
(n¼3),41,42,57,60 portfolios (n¼3),62,69,73 written essay or
report (n¼2),45,68 quizzes (n¼1),71 and a presentation
(n¼1)45 were reported. Performance evaluation instruments
were published between 1965 and 2016. OSCEs were pub-
lished after 2004 and portfolios after 2007. Tests were re-
ported between 1965 and 1978 and examinations between
1980 and 2002, including the USA National Registration Ex-
amination for Dietitians.
Most performance evaluation instruments were reported

in the United States (n¼16)38-41,43,46,49,51,52,54-56,58,59,61 fol-
lowed by the United Kingdom (n¼4),47,63,65,67 and Australia,44

Canada,72 and Malaysia (n¼1 each).74 Australia published the
most OSCEs (n¼3)44,45,70 followed by the United
Kingdom,64,66 and the United States50,53 (n¼2 respectively)
and all tests and examinations were from the United States
(n¼11).39-42,48,57,60 Portfolios were reported by Australia,69

Canada,73 and the United Kingdom62 (n¼1 each). All writ-
ten tasks, quizzes, and presentations were from
Australia.45,68,71

Assessment Settings. Assessments (n¼48) occurred within
both the work-integrated learning setting, such as internships or
placements (n¼25),38-43,45,47,49,51,53,55-58,61-63,65,67,69,72,74 and the
university setting (n¼27).39-41,44,46,48,50,52,54,55,59,60,64,66,68-71,73,74

The university setting included coursework (n¼25)39-41,44,46,
48,52,54,55,59,60,64,66,68-71,73 and clinics (n¼2).50,74 The most com-
mon work-integrated learning setting was the hospital
(n¼20)38-40,42,43,47,49,51,53,55-58,61,62,65,67,69,72,74 with one study
occurring in a preventative health setting.45 Four studies applied
the assessment to both a work-integrated learning and a uni-
versity setting.39,55,69,74

Types of Assessors. The use of university-based assessors
(n¼22)38-40,44-46,50,52,54-57,59,60,64-66,68-71,73 and work-based
February 2019 Volume 119 Number 2
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Records identified through 
database searching (n=3,821):

MEDLINE (n=566)
CINAHL Plus (n=484)
Embase (n=996)
ERIC (n=1,775)

Records after duplicates removed (n=2,840) 

Records screened by title and abstract
Records excluded 
based on title and 
abstract (n=2,750)

Full-text articles 
assessed for eligibility 

(n=90)

Full-text articles excluded with 
reasons (n=53)

No assessment reported (n=37)
Not dietetics students or unable to  
isolate dietetics student data (n=7)  
No outcomes reported (n=1)
Incorrect study design (n=2)
Duplicate article (n=3)
Unable to retrieve article (n=3)a

Studies included in systematic 
review (n=37)

Qualitative (n=2)
Quantitative (n=23)
Mixed methods (n=12)

Additional records identified 
through hand searching (n=52)

Figure 4. Assessment practices and outcomes for dietetics trainees: Literature search and selection process. aArticles could not be
sourced by a health science librarian. CINAHL¼the Cumulative Index to Nursing and Allied Health Literature Plus. ERIC¼Education
Resources Information Center.
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assessors (WBA) (n¼19)39,40,43-45,49,52,53,55,56,58,61,62,64,65,69,72-74

was reported, followed by trainee self-assessment
(n¼9),49,54-56,62,63,68,69,72 professional organization (n¼2),41,42

peer (n¼2),55,68 and simulation patients (n¼1).52 An assessor
was not specified in three studies.47,48,51 For those studies
reporting an assessor, 65% (n¼24) had one type of
assessor38,39,41-43,46-48,50,51,53,57-61,63,65-67,70-72,74 and 35%
(n¼13)40,44,45,49,52,54-56,62,64,68,69,73 used different types of as-
sessors with the most common combination being WBAs and
university-based assessors.

Knowledge and Skills Assessed. Assessments (n¼43)
evaluated clinical competence (n¼21),38,40,43,47,49-51,53,55-
58,61,62,64-66,69-72,74 counseling and verbal communication
(n¼8),44,46,52,54,63,67 preventative health (n¼3),45 critical
thinking (n¼2),39,40,59 written communication (n¼1),39,40

personality attributes (n¼1),39,40 and a combination of skills
(n¼7).40-42,48,60,68,73 Clinical competence was assessed be-
tween 1969 and 2016 with performance evaluation in-
struments (n¼13)38,40,43,47,49,51,55,56,58,61,65,72,74 being the
most common method, followed by OSCEs (n¼5),50,53,64,66,70

portfolios (n¼2),62,69 an examination (n¼1),57 tests (n¼1),40
February 2019 Volume 119 Number 2
and quizzes (n¼1).71 Counseling and verbal communication
appraisals were reported after 1984 and were assessed using
either a performance evaluation instrument
(n¼7)44,46,52,54,63,67 or an OSCE (n¼1).44 Studies are summa-
rized in Figure 5.
Critical Appraisal
The mean MERSQI score was 9.5�3.0 (range¼5 to 14.5).
Common study weaknesses were single group design
(78%),38,39,42,43,45,47-49,51-56,58-60,62-66,68-74 single in-
stitutions (57%),38,39,41-43,45,49,52-56,59,60,64,66,68,69,71,73,74

low or no reported response rate (59%),38-40,43,44,48,49,52,53,55-
60,62,63,66,70,72-74 reliance on student participation
(51%),38,43,47,50,53,55,58-60,62-64,66,68-73 not reporting internal
structure (62%),38-41,43,44,48-50,53,55,57-59,61,63-66,68-70,72 content
(53%),39,40,42,49,53,55,57,62-64,66,68-72 or relationship to other vari-
ables (59%)38,43,44,47,49-51,53,55,56,58,59,61-64,66,68,69,71,72,74 for assess-
ments, and outcomes that focused on satisfaction, attitudes,
perceptions, opinions, and general facts (54%).38,41,43,47,50,51,
53-56,58,59,62,64,66,68-72 The appropriateness41,42,44-51,54,57,59,61,
62,64,67-71,73,74 and complexity40-42,44-52,54,56,57,61,62,64,65,67,70,74 of
JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS 275



Author(s)
Year
Country Assessment type Assessment purpose and description

Assessment
setting Assessors

Miller’s
Pyramida

Kirkpatrick’s
Hierarchyb

Brennan and
Lennie62

2010
United Kingdom

Portfolio Assess clinical competence during Placement B
and/or C

Individual portfolio, content derived from
trainee activities and tasks

Workplace
(National
Health Service)

Trainee (self)
WBAc

Does Level 3

Chambers and
Hubbard48

1978
United States

Test Assess competence for Plan IV Minimum
Academic Competencies (American Dietetic
Association)

Structure: 1. Food 2. Nutrition 3. Nutrition in
disease 4. Management

University
coursework

NRd Knows Level 1

Cochran and
Spears49

1980
United States

Performance
evaluation
instrument

Modified Ingalsbe & Spears Critical Incident
Assess performance during hospital-based
placement

Critical incidents recorded and reviewed on 3
occasions during placement. Instrument
structure: 1. Planning and organizing 2.
Gathering and evaluating data 3. Applying
scientific principles to clinical dietetics 4.
Observing, reporting, and documenting 5.
Relating to instructors, managers, employees,
peers, and clientele 6. Adaptability to new and
stressful situations 7. Using learning
opportunities 8. Using creativity 9. Acceptance
of professional responsibility 10. Judgment
regarding professional values

Workplace
(health service)

Trainee (self)
WBA

Does Level 2b

Daniels and
Magarey68

2000
Australia

Written task Develop feedback and critical thinking.
Trainees complete essay and receive and
provide peer feedback. Trainees submit essay
with an appraisal of peer feedback quality

University
coursework

Trainee (self)
Peer
University

Knows Level 1

(continued on next page)

Figure 5. Assessment practices and outcomes for dietetics trainees: Description of studies (1965-2016).
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Author(s)
Year
Country Assessment type Assessment purpose and description

Assessment
setting Assessors

Miller’s
Pyramida

Kirkpatrick’s
Hierarchyb

Earl63 1984
United Kingdom

Performance
evaluation
instrument

Assess communication skills (group presentations).
Instrument completed on multiple occasions.
Structure: background, environmental
conditions, audience information, presentation
aids, self-rating of communication skills, trainee
assessment of audience perception, and areas
for improvement

Workplace
(various)

Trainee (self) Does Level 2b

Farahat and
colleagues50

2015
United States

OSCEe Assess preparedness for clinical placement.
OSCE repeated in 3 consecutive tutorials.
Structure: 15-min orientation and 7 stations 1.
15-min chart review 2. 20-min simulated patient
encounter 3. 25-min charting 4. 10-min health
care professional interaction 5. 25-min article
reading and questions 6. 20-min video
observation of a dietitian client consultation 7.
40-min debrief.

Trainee viewed their encounter (station 2) later
and answered self-reflection questions

University clinic
(Clinical Skills

Education Centre)

University Shows Level 2a

Fiedler and
colleagues51

1981
United States

Performance
evaluation
instrument

The Counseling Checklist, Indirect Patient Care
Assess performance during hospital placement.
Structure: 5 categories each with criteria
describing the range of performance. 1. Verbal
communication 2. Nonverbal communication
3. Interpersonal relationships 4. Organization
5. Application of knowledge

Workplace
(hospital)

NR Does Level 2b

Gibson and
Davidson44

2015
Australia

OSCE Assess communication skills.
OSCE repeated on 2 occasions. Structure: 4
stations (20-min each) 1. Patient referral and
planning 2. Simulated patient interview
3. Dietary assessment 4. Debrief

University
coursework

University
WBA

Shows Level 1

Performance
evaluation
instrument

Abbreviated Calgary-Cambridge instrument
adapted to include a global rating scale

(continued on next page)

Figure 5. (continued) Assessment practices and outcomes for dietetics trainees: Description of studies (1965-2016).
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Author(s)
Year
Country Assessment type Assessment purpose and description

Assessment
setting Assessors

Miller’s
Pyramida

Kirkpatrick’s
Hierarchyb

Hawker and
colleagues70

2010
Australia

OSCE Assess clinical skills.
OSCE completed once. Structure: 3 stations, total
60-min 1. Diet history from a simulated patient
2. Qualitative and semiquantitative diet
history assessment 3. Anthropometric
measurements and estimation of food
portions

University
coursework

University Shows Level 2b

Henry and
Smith52

2010
United States

Performance
evaluation
instrument

Feedback and Counseling using Simulation
(FOCUS) instrument

Assess nutrition counseling skills. Trainees
participated in 2 simulation counseling
sessions and were assessed using Feedback
on Counseling using Simulation tool.

Structure: 1. Information-gathering critical points
(yes/no). 2. Counseling behaviors (acceptance,
genuineness, empathy, communication
factors, and counseling process) (6-point
scale). 3. Global rating (3-point scale)

University
coursework

Simulated
patients

WBA
University

Shows Level 1

Hipskind and
colleagues53

2013
United States

OSCE Develop malnutrition diagnosis skills.
Three stations with simulated patients

Workplace WBA Shows Level 1

Horacek and
colleagues53

2007
United States

Performance
evaluation
instrument

Modified Dietitians Interviewing Rating Scale (DIRS)
Assess counseling skills. Twenty questions
classified into 6 categories.
1. Comprehensiveness of the sessions.
2. Organization. 3. Transitional statements.
4. Questioning skills. 5. Rapport. 6. Plan/
education. Criteria for accurate and
competent skill. Scoring on a scale of 1
(inappropriate/inaccurate/incompetent
display of skills) to 5 (accurate/appropriate/
competence display of skills)

University
coursework

Trainee (self)
University

Does Level 1

(continued on next page)

Figure 5. (continued) Assessment practices and outcomes for dietetics trainees: Description of studies (1965-2016).
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Author(s)
Year
Country Assessment type Assessment purpose and description

Assessment
setting Assessors

Miller’s
Pyramida

Kirkpatrick’s
Hierarchyb

Ingalsbe and
Spears55

1979
United States

Performance
evaluation
instrument

Clinical Performance Evaluation (CPE)
Assess performance during placement.
Instrument used to document multiple
observations that are compiled and assessed.
Structure: 1. Planning and organizing.
2. Observing, reporting, and document.
3. Applying scientific principles to foodservice
management. 4. Checking. 5. Relating to
instructors, managers, employees, peers, and
clientele. 6. Adapting to new or stressful
environments. 7. Using learning opportunities.
8. Using creativity. 9. Accepting professional
responsibility. 10. Judging professional values.
Instrument based on the Critical Incident
Technique

University
coursework

Workplace
(hospital,
university,
schools)

University
WBA
Trainee (self)
Peer

Does Level 1

Isenring71

2014
Australia

Quiz Trainee self-assessment of clinical knowledge.
Ten online multiple-choice questions with
automated feedback

University
coursework

University Knows how Level 1

Johnson and
Hurley56

1976
United States

Performance
evaluation
instrument

Assess performance during placement.
Structure: 1. Self-education. 2. Organization.
3. Communication. 4. Gathering, recording,
and assessing data. 5. Planning nutrition care.
6. Providing nutrition care. 7. Monitoring
foodservice. 8. Team utilization and
participation. Five-point criteria using Bloom’s
taxonomy

Workplace
(clinical)

WBA
University
Trainee (self)

Does Level 2b

Karupaiah and
colleagues74

2016
Malaysia

Performance
evaluation
instrument

Assess clinical competence. Completed at weeks
1, 6, 9, and 12 (final week). Six components
with subcategories based on the Nutrition
Care Process, documentation, and personal
development. 1. Nutrition assessment.
2. Nutrition diagnosis. 3. Nutrition
intervention. 4. Nutrition monitoring and

University clinic
and workplace
(inpatient and
outpatient)

WBA Does Level 2b

(continued on next page)

Figure 5. (continued) Assessment practices and outcomes for dietetics trainees: Description of studies (1965-2016).
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Author(s)
Year
Country Assessment type Assessment purpose and description

Assessment
setting Assessors

Miller’s
Pyramida

Kirkpatrick’s
Hierarchyb

evaluation. 5. Documentation. 6. Personal
development (personality and appearance,
discipline, soft skills, and confidence). Ratings
use a 5-point scale (1¼poor to 5¼excellent)

Lake72

1980
Canada

Performance
evaluation
instrument

Competency profile for entry-level nutrition/
dietetics practice

Information not provided on the instrument

Workplace WBA
Trainee (self)

Does Level 1

Lambert and
colleagues64

2010
United Kingdom

OSCE Assess clinical skills. OSCE completed once.
Structure: Six 10-min stations 1. Initiation of a
consultation, assessment of body mass index
and feedback to a third part. 2. Obtain dietary
information from simulated client. 3.
Interpretation of medical notes. 4.
Manipulation of diet for the simulated client.
5. Calculation and planning of an enteral feed
regimen. 6. Identification of portion sizes and
carbohydrate content of specific food

University
coursework

University staff
WBA

Shows Level 1

Lennie and
Juwah47

2010
United Kingdom

Performance
evaluation
instruments

Assess clinical competence. Multiple instruments
used for UK Placements B and C. Classified into
unwritten assessments (observations of
performance with or without witness
statements, presentations) and written
assessments (case study, project, and reflection)

Workplace NR Does Level 2b

Litchfield and
colleagues57

2002
United States

Examination Assess clinical judgment and competence (critical
thinking and problem solving). Key-feature
examination. Each examination included
2 nutrition problems that entry-level dietitians
are expected to manage. Each nutrition
problem had 3-4 key-features. Examinations
administered before and after participation in
online nutrition modules (nutrition support,
pediatric nutrition, and renal nutrition)

Workplace University Knows how Level 3

(continued on next page)

Figure 5. (continued) Assessment practices and outcomes for dietetics trainees: Description of studies (1965-2016).
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Author(s)
Year
Country Assessment type Assessment purpose and description

Assessment
setting Assessors

Miller’s
Pyramida

Kirkpatrick’s
Hierarchyb

Lordly73

2007
Canada

Portfolio Recognition of prior learning for internship
(community, administration, and clinical)
credit.

Trainee assembles portfolio of prior learning (eg,
resume, learning narrative, reference letters,
work samples, competency development
profiles, and evaluation) with feedback from
internship coordinator. Assessed using the
Dietitians of Canada entry-level competencies

University University staff
WBA

Does Level 3

Novascone58

1985
United States

Performance
evaluation
instrument

Scale for Evaluation Performance in Clinical
Dietetics D/BARSf.
Assess clinical competence. Eight dimension
statements 1. Obtaining anthropometric,
biochemical, and diagnostic data. 2.
Interviewing client/significant other. 3.
Analyzing dietary, anthropometric,
biochemical, and diagnostic data. 4.
Developing client-centred nutrition care plan.
5. Counseling client/significant other. 6.
Evaluating the nutrition care plan. 7.
Communicating nutrition intervention. 8.
Managing the delivery of nutrition care. Each
statement has behavioral anchors scaled from
1-7, not applicable and “insufficient
opportunity to observe”

Workplace
(clinical)

WBA Does Level 1

(continued on next page)

Figure 5. (continued) Assessment practices and outcomes for dietetics trainees: Description of studies (1965-2016).
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Author(s)
Year
Country Assessment type Assessment purpose and description

Assessment
setting Assessors

Miller’s
Pyramida

Kirkpatrick’s
Hierarchyb

Olive and
colleagues41

1985
United States

Examination USA National Registration Examination
Assess competence. Structure: 1. Normal
nutrition. 2. Clinical nutrition. 3. Community
nutrition. 4. Management. 5. Foodservice
operations. 6. Food science

Workplace Professional
organization

Knows how Level 2b

Performance
evaluation
instrument

Structure: 1. Clinical. 2. Community. 3. Total
clinical. 4. Management. 5. Foodservice
operations. 6. Total administrative.
Performance measured using a 4-point scale
(inadequate, somewhat adequate, adequate,
and outstanding)

Does

Palermo and
colleagues45

2016
Australia

Written task Assess preventative health competence.
Proposal and report for a group project at a
placement site. Involving plan, implement,
and evaluate addressing a public health issue.
Criterion-referenced assessment criteria

Workplace
(preventative
health)

University
WBA

Knows Level 1

Presentation Presentation: Group project at a placement site.
Involving plan, implement, and evaluate
addressing a public health issue. Criterion-
referenced assessment criteria

Does

OSCE Case scenario with questions regarding
decisions and justification, completed
individually by the trainee

Knows how

Pender and de
Looy66

2004
United Kingdom

OSCE Assess clinical skills. OSCE completed once. Four
stations with 5-min reading and 10-min to
complete the task. 1. Discriminatory skills
(analyze, prioritize, and discriminate between
information in a patient referral letter). 2.
Communication skills (diet history and lifestyle
assessment with a simulated patient). 3.
Communication skills (feedback to a WBA).
4. Interpretation and food knowledge skills

University University Shows Level 2b

(continued on next page)

Figure 5. (continued) Assessment practices and outcomes for dietetics trainees: Description of studies (1965-2016).
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Author(s)
Year
Country Assessment type Assessment purpose and description

Assessment
setting Assessors

Miller’s
Pyramida

Kirkpatrick’s
Hierarchyb

(knowledge of therapeutic food and
application)

Pender and de
Looy65

2004
United Kingdom

Performance
evaluation
instrument

Assess clinical competence. Instrument
completed on multiple occasions. Structure:
1. Written skills (letters, record cards, case
notes/nursing notes, discharge summaries,
reports, and individualized diet sheets).
2. Conduct of interview, level of firm
information, time management, client
specificity, recording information, and
complexity). 3. Dietary assessment/history
taking (preparation, choice of model, interview
technique, evaluation, documentation, and
reflection). 4. Oral/presentation skills (pace,
volume, vocabulary, eye contact, time
management, use of audio-visual aids,
enthusiasm for the topic, confident manner,
identification of main issues, summary of
content, structure, and evidence of
collaboration). Skills are measured on a visual
analog scale from 0-100 mm (optimal skill) with
the midpoint (50 mm) marked (adequate skill).
Text descriptions provided at 0 and 100 mm

Workplace
(hospital)

WBA Does Level 3

Pope and
Gines42

1986
United States

Examination USA National Registration Examination.
Assess competence. Structure NR

Workplace Professional
organization

Knows how Level 3

Schumacher59

2014
United States

Performance
evaluation
instrument

California Critical Thinking Disposition Inventory
(CCTDI)

Assess critical thinking. Seventy-five items with a
6-point scale to give a total score and 7
subscales in the areas of dispositions of truth
seeking, open-mindedness, inquisitiveness,

University University Is Level 2b

(continued on next page)

Figure 5. (continued) Assessment practices and outcomes for dietetics trainees: Description of studies (1965-2016).
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Author(s)
Year
Country Assessment type Assessment purpose and description

Assessment
setting Assessors

Miller’s
Pyramida

Kirkpatrick’s
Hierarchyb

analyticity, systematicity, confidence, and
maturity

Schwartz and
colleagues46

2015
United States

Performance
evaluation
instruments

Assess counseling and communication skills
Shortened Calgary Cambridge Observation
Guide (CCOG)

Twenty-eight items (eg, initiating the session,
gathering information, providing structure to
the consultation, building a relationship, and
closing the session) scored 0 (skill not
achieved), 1 (skill needed improvement), or 2
(skill carried out effectively)

Behaviour Change Counselling Index (BECCI)
Eleven items (eg, patient-centered counseling,
encouraged the patient to talk about behavior
change, elicit patient feedback, demonstrate
empathy, respect patient choices, and
exchange ideas) scored 0 (poor), 1 (barely
passing), 2 (fair), 3 (good), and 4 (excellent)

University
coursework

University Does Level 2b

Shanklin and
Beach60

1980
United States

Examination Assess knowledge. Recall and application
questions (distribution of question type
dependent on stage within the program with
later stages exclusively application questions)

University
coursework

University Knows how Level 1

Tower and
Vosburgh43

1976
United States

Performance
evaluation
instrument

Assess clinical competence. Structure: 1. Verbal
communication. 2. Interpersonal relations. 3.
Organization of work. 4. Application of
knowledge. Each section is divided into
behaviors that are rated using a 5-point scale
(maximal effectiveness to absence of
behavior). Not applicable, not observed option
and space for comment. Checklist of behaviors
rated as presence or absent

Workplace
(hospital)

WBA Does Level 2b

(continued on next page)

Figure 5. (continued) Assessment practices and outcomes for dietetics trainees: Description of studies (1965-2016).
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Author(s)
Year
Country Assessment type Assessment purpose and description

Assessment
setting Assess

Miller’s
Pyramida

Kirkpatrick’s
Hierarchyb

Turner and
colleagues61

2000
United States

Performance
evaluation
instrument

Assess clinical competence. Structure: 1.
Obtaining anthropometric biochemical and
diagnostic data. 2. Interviewing client/
significant other. 3. Analyzing dietary,
anthropometric, biochemical, and diagnostic
data. 4. Developing client-centered nutrition
care plan. 5. Counseling client/significant
other. 6. Evaluating nutrition care plan and
nutrition intervention. 7. Communicating
nutrition intervention. 8. Managing delivery of
nutrition care. Each category has behavior/skill
statements. Rating based on a 5-point scale
(unacceptable to outstanding) with each point
having a definition

Workplace WBA Does Level 1

Volders and
colleagues69

2010
Australia

Portfolio Assess and monitor clinical competence.
Individual portfolio compiled throughout WILg

by trainee. Structure: 1. Introduction section
(learning objectives, key policy points,
assessment requirements, and reading lists). 2.
Subsections for each placement block
(objectives checklist, peer and WBA feedback
forms, guides, goal setting, self-reflection, self-
directed learning activities, and patient log). 3.
Appendixes (educational resources and
marking guides)

Workplace
University
coursework

Trainee f)
WBA
Univer

Does Level 1

Vosburgh and
colleagues38

1976
United States

Performance
evaluation
instrument

Instrument described by Tower and Vosburgh43

1976
Workplace
(hospital)

Univer Does Level 1

(continued on next page)

Figure 5. (continued) Assessment practices and outcomes for dietetics trainees: Description of studies (1965-2016).
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Author(s)
Year
Country Assessment type Assessment purpose and description

Assessment
setting Assessors

Miller’s
Pyramida

Kirkpatrick’s
Hierarchyb

Wenberg and
Ingersoll39

1965
United States

Test Watson-Glasser Critical Thinking Appraisal
(WGCTA)

Measure critical thinking and includes problems,
statements, arguments, interpretation of data

University University Is Level 3

Cooperative English Tests (CET)
English language ability in reading and written
expression

Knows

Opinion, Attitudes, and Interest Survey (OAIS)
Three categories: 1. Academic promise scale
(achiever personality, intellectual quality, and
creative personality). 2. Psychological scales
(social adjustment, emotional adjustment, and
masculine orientation). 3. Educational-
vocational interest scales (business interest,
humanities interest, social science interest,
physical science interest, and biological
science interest)

Is

Performance
evaluation
instrument

Evaluation Form A.
Behaviors (work performance, organization of
work, work with other, communication,
application of knowledge, personal
appearance, personal development,
management, and teaching ability) using a
rating scale (NR)

University
Workplace

Does

Wenberg and
colleagues40

1969
United States

Tests Watson-Glasser Critical Thinking Appraisal,
Cooperative English Tests, Opinion, Attitudes,
and Interest Survey described by Wenberg
and Ingersoll 196539

Workplace University
WBA

Refer to
Wenberg
and
Ingersoll
196539

Level 2b

Performance
evaluation
instrument

External criterion.
3 areas: 1. Desire to achieve. 2. With people.
3. Intellectual. Includes assessor comments

(continued on next page)

Figure 5. (continued) Assessment practices and outcomes for dietetics trainees: Description of studies (1965-2016).
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data analysis was appropriate for most studies (62% and 59%,
respectively) (Figure 6, available at www.jandonline.org). For the
three qualitative studies evaluated using the Critical Appraisal
Skills Programme, the main weaknesses related to insufficient
rigor in the reporting of study design and data analysis.38,72,73
Assessment Outcomes
Miller’s Pyramid. Assessments addressed all five levels of
Miller’s Pyramid. Four assessments were at the knows
level,39,40,45,48,68, five at the knows how level,41,42,45,57,60,71

eight at the shows level,44,50,52,53,64,66,70, 23 at the does
level,38-41,43,45-47,49,51,54-56,58,61-63,65,67,69,72-74 and three as-
sessments were at the is level.39,40,59 The does level occurred
between 1965 and 2016 and the shows level was observed
after 2004. The is, knows how, and knows levels occurred
throughout the date range. The is level was assessed using
tests that profile personality and socialization (n¼4)39,40 and
a performance evaluation instrument (n¼1).59 The does level
was assessed using performance evaluation instruments
(n¼20),38-41,43,46,47,49,51,54-56,58,61,63,65,67,72,74 portfolios
(n¼3),62,69,73 and a presentation (n¼1).45 The shows level was
assessed using OSCEs (n¼6)44,50,53,64,66,70 and performance
evaluation instruments (n¼2).44,52 The knows how level was
assessed using examinations (n¼4),41,42,57,60 quizzes (n¼1),71

and an OSCE (n¼1).45 The knows level was assessed using
tests (n¼3)39,40,48 and written methods (n¼2).45,68

Kirkpatrick’s Hierarchy. The majority of assessments
(n¼16) focused on Level 1 (participation).38,44,45,48,
52-55,58,60,61,64,68,69,71,72 These studies reported satisfaction
and experience. The assessment in one study was classified as
Level 2a (attitudes and perceptions)50 and 16 were Level 2b
(knowledge and skills).40,41,43,46,47,49,51,56,57,59,63,65-67,70,74

Level 2b studies reported changes in trainee performance
determined by either an assessor or the trainee. Four studies
were classified as Level 3 (behavior change).39,42,62,73 These
studies reported a willingness by trainees to apply their
learning in future practice. No assessments achieved a Level
4a (organization practice) or Level 4b (patient benefits).

Programmatic Assessment. Thirty-six studies were clas-
sified using the principles of programmatic assessment
framework (Figure 3, available at www.jandonline.org). The
framework could not be applied to one study because it re-
ported a range of performance evaluation instruments that
were used across 14 different dietetics departments.47 The
majority of studies (72%) described a single assessment
method and did not articulate how the assessment fit within
a program.39-43,46,48,49,51-53,55-57,59-61,63-68,71,72,74 Instrument
validity and reliability were reported in 58% of studies.38,41,
43-46,48,50,51,53,54,56,58,60,61,64,65,67,70,73,74 Of the studies assess-
ing at the does and is levels of Miller’s Pyramid (n¼23), 22%
considered the validity of the assessor, which typically
involved training.38,45,46,54,58,65,67,73 Assessment was consid-
ered on a stakes-based continuum in 22% of
studies38,40,45,62,69-71,73 and in 53% of studies assessment was
aligned with curriculum objectives and provided meaningful
feedback.38,44-46,49,50,52-54,60,61,67-69,71-73 The role of expert
judgment in assessment was considered in 36% of
studies.38,43-45,54,58,64-67,69,70,73
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Qualitative Analysis. Qualitative data from 14
studies38,43,50,51,56,58,62,66-69,71-73 were analyzed to produce
six themes.

Theme 1: Assessment for learning and professional
development. Assessment was shown to provide valuable
learning and feedback, supporting the professional and per-
sonal development of trainees. Summative assessment had a
diagnostic role in identifying deficits in knowledge and
ability. Formative assessment was highly valued by trainees
and provided the opportunity to practice skills and make
mistakes in a safe environment that facilitated development
and learning. The provision of feedback was a key function of
assessment and was essential for trainee development.
Feedback was either external, such as from aWBA, or internal
through trainee self-reflection. Trainees placed significant
value on constructive evaluation that was provided using
various methods such as written feedback, debriefing, peer
feedback, and self-reflection. Assessment functioned to
develop both professional competencies and personal attri-
bute, including confidence, self-esteem, professional identity,
and a commitment to lifelong learning. However, the
assessment of personal attributes was recognized as posing a
greater challenge than that of professional competence.

Theme 2: Assessment requires motivated and skilled
assessors. The credibility and trustworthiness of assessment
relied of the ability and attributes of the assessors. All as-
sessors required and sought training and guidance on
assessment instruments and processes, as well as perfor-
mance expectations. Assessors needed to be motivated and
engaged with the assessment. They required experience to
build confidence and familiarity that alleviated anxiety and
concern. The combination of the right person, with training
and experience, brought clarity to assessment, which resul-
ted in consistent and appropriate application.

Theme 3: Trainees value authentic and global assess-
ment. Authentic global assessment with sufficient observa-
tion of trainee performance using a variety of methods was
desired, if not always achieved. Assessment that involved
genuine and meaningful practice experiences with real cli-
ents was highly valued by trainees because it provided
insight into how knowledge and skills are applied to the
workplace. Current assessment practices focused on single
moments of trainee performance and gave a fragmented
view of competence. It was recognized that combining single
assessment moments could achieve the desired global and
holistic view of a trainee’s ability. This was supported by the
need for frequent and multiple observations to sufficiently
capture performance. Documentation of trainee performance
relied heavily of quantitative criterion-based methods
although the role of qualitative methods was recognised.
Scales were a commonly reported means to document
trainee performance. However, scales have limited ability to
provide a global picture. Trainees with a borderline perfor-
mance posed a unique challenge to assessment and their
management was not well defined.

Theme 4: Assessment is evolving and context-sensitive.
Assessment is an evolving process that required evaluation,
288 JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS
ideally with input from the assessors. Assessors were well
placed to identify issues and could contribute to discussions
allowing for a consensus regarding modifications. Assessment
was not one size fits all, it required tailoring to the setting to
which it was applied. As such, assessment needed to be flexible
and responsive to the varied needs of different users while
maintaining alignment with the curriculum. Contextual idio-
syncrasies restricted the intended implementation of assess-
ment creating issues, providing further evidence for the need
to evaluate assessment practices.

Theme 5: Poor assessment has negative implications. Poor
assessment practices had potential to undermine the expe-
rience of the assessor and trainee, and jeopardize the quality
of assessment decisions. Efficient and effective assessment
design was paramount. Assessment should be practical,
organized, and time-efficient. Paperwork that is repetitive
and overly detailed hindered efficient assessment. Appro-
priate descriptors and ratings were important. Incomplete or
missing ratings negatively influenced the assessor’s ability to
describe trainee performance. The cost of poor assessment
was described in time and money; institutional reputation,
perception and liability; and trainee emotional, learning, and
financial investment. Acceptance of assessment by the pro-
fession was a key consideration. Poor assessment influenced
the quality of assessment decisions and the experience of the
users, leading to difficult and inconsistent assessment of
performance, which negatively influenced trainee
development.

Theme 6: Assessment evokes an emotional response. As-
sessment elicited an emotional response. WBAs experience
confusion and frustration. Trainees reported anxiety, compet-
itiveness, stress, and concern regarding their performance.
This was especially true for those performing below standards.
However, well-designed assessment was able to overcome the
stress and frustration of assessment to deliver an enjoyable
and engaging experience with trainees feeling comfortable
and highly satisfied with reduced anxiety.

Quantitative Analysis. Twenty-eight studies reported
quantitative outcomes, these data were analysed and classi-
fied into four categories. These are trainee assessment scores
(n¼22),39,40,44-46,49,50,53,54,57,59-66,68,70,71,74 evaluation of user
(assessor and trainee) satisfaction and experience
(n¼11),47,50,53,55,62,64,66,68-71 relationship between assessment
scores and trainee variables (n¼6),40-42,57,60,61 and compari-
son of assessment scores awarded by an assessor and by the
trainee (n¼3).41,49,54 Several studies had outcomes in more
than one category (n¼15).40,41,49,50,53,54,57,60-62,64,66,68,70,71

Trainee assessment scores were reported as grades or
attributes, with most trainees achieving the stan-
dard.39,44,46,52,60,62,66,71 Several studies reported a
change in assessment scores with the majority of
trainees demonstrating an improvement over
time.44,49,50,53,54,61,63,65,68,70,74 High levels of trainee satis-
faction were observed47,50,53,55,64,66,68-71 with only one
study reporting neutral satisfaction.62 Varying levels of
correlation were demonstrated among trainee assessment
scores and trainee variables such as grade point averages,
scores in the USA National Registration Examination for
February 2019 Volume 119 Number 2
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Dietitians, American College Test, and timing of intern-
ships.40,42,57,60,61 Agreement was observed between the
assessor and trainee score in two studies,41,49 whereas a
third reported disagreement whereby trainees awarded
themselves a higher grade.54 Nineteen studies reported the
reliability and validity of assessments (Figure 6, available at
www.jandonline.org).38,41,43,44,48,50-52,54-56,58,60,61,64-67,74
DISCUSSION
The aim of this systematic review was to identify and eval-
uate the existing research on assessment practices and out-
comes for trainees within the field of dietetics. The large
number of studies retrieved indicates a sustained and
increasing investment in trainee assessment within the pro-
fession. To date, studies have primarily focussed on the
development of single assessment instruments and sought
educational outcomes at the lower levels of Kirkpatrick’s
Hierarchy. Many studies focus on assessment at the does level
of Miller’s Pyramid, which aligns with the value trainees
place on authentic assessment that is rich in feedback.
The findings of this systematic review indicate an emphasis

on the development of individual valid and reliable assess-
ment instruments for use within the university and work-
integrated learning setting. This trend is also observed
within the medical profession where much of the literature
has focused on the psychometric properties of single
assessment instruments.4 Recently, a paradigm shift has
occurred recognizing that single assessment instruments are
flawed.14,15 Single instruments are unable to capture a phe-
nomenon as complex and context-sensitive as competence,
cannot measure trainee development over time, and remain
prone to assessor bias despite attempts to achieve validity
and reliability.11,14,15

The pursuit of valid and reliable assessment instruments
observed in the present study is not unexpected. Histori-
cally, obtainment of psychometric properties has been
considered a means to eliminate the bias and subjectivity of
assessment.11,14 However, it is now recognized that assess-
ment instruments perform only as well as the individuals
who use them.14 Achievement of validity and reliability is
unable to overcome assessor subjectivity that infiltrates
interpretations of trainee performance and is reflected in
assessments.9,10,12 Assessment is subjective, particularly at
the does level of Miller’s Pyramid where assessment cir-
cumstances cannot be standardized11 and this is where
much of the assessment research in the field of dietetics has
occurred. Assessor training, group discussion and judgment,
and consensus building all provide avenues for exploring
subjectivity and making defensible and reliable assessment
decisions.12,75 Although this study found that engaged,
skilled, and motivated individuals were important for
credible assessment, no studies reported specific methods to
manage subjectivity.
Dietetics assessors have been reported to be uncomfortable

with subjectivity and prefer objective means.10 This was
observed in our review in that the majority of assessment
methods employed ratings and scores. Similarly, the medical
profession has traditionally focussed on quantitative assess-
ment methods such as tick-boxes and ratings.76 Such
methods reduce competence into discrete and isolated skills
and attributes, which can trivialize and compromise
February 2019 Volume 119 Number 2
assessment.12 Moreover, quantitative assessment methods
lack the rich feedback trainees require for improvement.76

Qualitative or narrative assessment is able to provide this
detailed and meaningful information and has demonstrated
rigor.15 Few studies in our systematic review described the
role of narrative, which was generally limited to open-text
feedback following quantitative assessment despite the
value placed on qualitative narratives by trainees.
This systematic review identified frustrations with current

assessment practices in the field of dietetics. Assessors
identified that instruments were at times missing necessary
criteria to describe trainee ability, that trainee performance
was fragmented rather than holistically captured, and in-
struments were not always fit for purpose when applied in
different settings. These findings align with identified chal-
lenges in assessment within the literature.15 Best practice
assessments, such as programmatic assessment, seek to
overcome these issues by purposefully combining high
quality quantitative and qualitative data that are collected
over time by multiple skilled assessors.12 Combining multiple
items from different perspectives overcomes the inherent
limitations and biases of using single assessment instruments
and sole assessors and enables holistic and credible assess-
ment decisions.11,12 Such an approach is feasible and has been
described in recent medical and dietetics publications that
were beyond the scope of this review.12,15,77,78 Recent di-
etetics publications15,77 seek to apply best practice to address
the challenges of assessment and position the profession as
early adopters for change, alongside the medical profession.
Evaluation of teaching and assessment practices has shifted

from educational outcomes, whereby trainees express satis-
faction with assessment and demonstrate the necessary skills
for practice, to the outcomes of health care recipients.12

Despite this change, there is little evidence that current
health professional training and assessment practices pro-
duce this ultimate goal.11,79 As observed within medicine,12

dietetics has focused on the lower levels of Kirkpatrick’s Hi-
erarchy; that is, the easy-to-measure education and satis-
faction outcomes. Evaluation at the higher levels of
Kirkpatrick’s Hierarchy is challenging because influences may
take decades to unfold and are influenced by multiple and
varying individual and contextual factors.80 This includes the
influence of professional regulatory bodies on training and
assessment requirements2,14; the diverse settings in which
dietitians practice; and the communities they serve,
including individuals, populations, institutions, and systems.
These challenges and influences necessitate evaluation
methods that can capture complex initiatives that occur in
dynamic settings over time and involve multiple stake-
holders, and where outcomes may be attributed to multiple
factors.80 Contribution Analysis80 and Outcome Evidence81

are promising evaluation methods. However, there are no
published examples of application to the evaluation of health
professional training and assessment initiatives. Adopting
innovative evaluation methods to determine the influence of
dietetics training and assessment practices on health care
recipients is essential to positively contribute to improved
health outcomes.79

Much of the dietetics assessment research has focussed
on the does level of Miller’s Pyramid. Much of this work has
occurred in the work-integrated learning setting and re-
sults indicate that authentic assessment is desired by
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trainees. Authentic, real-world assessment provides deep
learning and develops clinical decision-making skills.12

Although the setting for assessment is important, so too
is trainee involvement and engagement. Trainee involve-
ment creates a sense of empowerment and enhances
assessment relevance whilst developing lifelong learning
skills necessary for practice.12,15 A small number of studies
in this review provided a limited description of trainee
involvement in assessment with further research war-
ranted because trainees have an important role and should
hold responsibility.15 Credible external feedback and pro-
motion of internal self-reflection fosters performance
improvement and develops graduate attributes for lifelong
learning.12,76 The findings of our systematic review sup-
port the understanding that feedback is highly valued by
trainees and is needed to develop professional and per-
sonal competence.5

A limitation of this systematic review is the application of
the critical appraisal tools. The tools are limited by the type
and scope of questions and rely on the information reported
in the studies.23 Although the MERSQI is widely used to
appraise health education literature, it does not consider the
influence of the initiative on practice23 or evaluate against
best practice. For this reason, we used Miller’s Pyramid to
appraise the assessment literature and illustrate where
research has focused, enabling comparison with other health
professions. A novel criteria was developed to evaluate
studies using the principles of programmatic assessment,
allowing for an analysis against best practice assessment,
PRACTICE IMPLICATIONS

What Is the Current Knowledge on this Topic?

Assessment is key to health professional training. Pro-
grammatic assessment is best practice yet single quanti-
tative means are common. Approaches to assess dietetics
trainees have not been evaluated.

How Does this Research Add to Knowledge on
this Topic?

Assessment focusses on single quantitative tools with low
level outcomes. Few studies consider the trainee or
practitioner role in assessment. Current practices do not
reflect best practice.

How Might this Knowledge Influence Current
Dietetics Practice?

There is a gap between current and best practice assess-
ment. Initiatives must consider holistic programmatic
assessment, quantitative and qualitative approaches, and
outcomes for care recipients.
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thus identifying gaps in knowledge and exposing future
research opportunities. The inclusion of qualitative data
enhanced and complemented the interpretation of quanti-
tative data. This was especially important because a meta-
analysis could not be conducted with the quantitative data
due to heterogeneity. Unpublished assessment initiatives
may not have been included in this review due to the search
strategy which may have limited the breadth of identified
assessment methods and instruments.
CONCLUSIONS
The findings of this systematic review offer valuable insight
into current assessment practices for dietetics trainees and
illustrate directions for future research. Results are similar to
that observed by other professions and suggest a common-
ality in assessment practices for health professionals. The
large body of evidence identified in this review illustrates
significant research activity by the profession into trainee
assessment methods and practices. To date, the focus has
been on the development of single instruments applied
within one institution and outcomes that focus on trainee
satisfaction and education. There is a gap between current
assessment and best practice that provides an opportunity
for innovation. The dietetics profession needs to move
beyond describing the psychometric properties of single
instruments and instead design programs of assessment
that purposefully combine quantitative and qualitative
data to provide maximal trainee feedback whilst enabling
credible and defensible assessment decisions. The subjec-
tive nature of assessment needs to be embraced through
investment in assessor training, group discussion, and
consensus building. Robust evaluation methods must be
adopted to comprehensively understand the influence of
assessment across all levels of Kirkpatrick’s Hierarchy,
including all recipients of dietetics practice. Such trans-
formation will provide the rigor and evidence-based
needed to produce competent dietitians who work across
multiple practice settings to meet the current and future
health needs of the population.
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Participant Intervention

MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily, Ovid MEDLINE and
Versions(R)

Dietetic/ AND Students(þ)/ AND Assess*

OR OR OR

Nutritionist/ Student* Apprais*

OR OR OR

Dietitian* Learner* Evaluat*

OR OR OR

Dietician* Intern Examination*

OR OR OR

Dietetic* Interns Exam

OR OR

Internship* Exams

OR

Competen*

EMBASE (Ovid)

Dietitian/ AND Student (þ)/ AND Assess*

OR OR OR

Dietetic* Student* Apprais*

OR OR OR

Dietitian* Learner* Evaluat*

OR OR OR

Dietician* Intern Examination*

OR OR

Interns Exam

OR OR

Internship* Exams

OR

Competen*

CINAHL Plus (EBSCO)

Dietitians/ AND Students (þ)/ AND Assess*

OR OR OR

Dietitian* Student* Apprais*

OR OR OR

Dietician* Learner* Evaluat*

OR OR OR

(continued on next page)

Figure 1. Assessment practices and outcomes for dietetics trainees: Database search strategy. *Indicates truncation.
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Participant Intervention

Dietetic* Intern Examination*

OR OR OR

Nutritionist* Interns Exam

OR OR

Internship* Exams

OR

Competen*

ERIC (ProQuest)

Dietetics(þ)/ AND Students (þ)/ Assess*

OR OR OR

Dietitian* Student* Apprais*

OR OR OR

Dietician* Learner* Evaluat*

OR OR OR

Dietetic* Intern Examination*

OR OR

Interns Exam

OR OR

Internship* Exams

OR

Competen*

Figure 1. (continued) Assessment practices and outcomes for dietetics trainees: Database search strategy. *Indicates truncation.
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PICOa Inclusion Exclusion

Participants � Dietetics trainees regardless of type of
degree or stage in their studies

� Nondietetics trainees
� Dietetics assistants
� Dietetics trainees forming a mixed-discipline

cohort where their data cannot be isolated

Intervention � Assessment intervention regardless of
type, frequency, duration, or timing

� No assessment intervention
� Teaching intervention
� Learning intervention

Outcomes � Trainee participation
� Trainee learning (attitudes, percep-

tions, knowledge, and skills)
� Trainee behavior change
� Organization practice change
� Patient/client benefits
� Other relevant outcomes

� No outcomes reported

Research
design

� Primary data studies of quantitative,
qualitative, and mixed-method design

� Secondary data studies

Setting � No restriction

Language � English language
� Language other than English where

translation can be undertaken

� Unable to translate

Figure 2. Assessment practices and outcomes for dietetics trainees: Study eligibility criteria. aPICO¼patient, problem, or population;
intervention; comparison, control, or comparator; and outcome framework.
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Criterion Explanation Questions

Multiple items Multiple assessment moments are needed to
construct a reliable profile of a trainee’s
performance. Single assessment items can be
influenced by the context, can assess only one level
of Miller’s Pyramid, and do not provide information
on progress

Is the assessment part of a program of
assessment?
Are there multiple assessments over time to
capture performance and development?

Instrument
validity

Assessment at the first 3 levels of Miller’s Pyramid can
be standardized through instrument design.
Reliability is considered as agreement between
assessors or a correlation coefficient �0.5. Validity
includes demonstrated face, content, concurrent,
predictive, content, curricular, construct, or criterion.

Does the assessment demonstrate validity and
reliability?

User validity Nonstandardized assessment at the top levels of
Miller’s Pyramid occurs in the real world and,
therefore, standardization cannot be achieved.
Instead, the user of the assessment becomes more
important than the instrument itself. Users require
training, facilitation, feedback, and skill
development in the assessment (more than
providing assessment orientation information) and
need to develop expertise, have sufficient time to
complete the assessment, and be committed to the
task. Assessments that target the does and is levels
are considered for this criterion.

Does the assessment consider the user?
Are the users trained? Do they receive
feedback on their assessments? Is the training
and feedback sufficient to develop expert
users?
How seriously do assessors take the
assessment?
Do assessors have sufficient time for the
assessment?

Stakes-based Assessment is viewed on a continuum from low to
high stakes. Low-stake assessment has minimal
consequences for the trainee and can be based on a
single assessment. High-stake assessment has
significant consequences for the trainee such as
certification or graduation and should be based on
multiple data points. Low-stake assessments can be
combined to inform high-stake decisions.

Are significant decisions, for the trainee, based on
multiple assessment data points?
Are single assessments low stakes?

Driving
learning

Assessment drives learning and as such should align
with curriculum objectives and facilitate deep
learning practices. Assessment should provide
meaningful information for the trainee, including
quantitatively and qualitatively. The exception is
mastery skills that require certification (eg,
resuscitation) although feedback should be
provided.

Does the assessment task align with curriculum
objectives? Are the curriculum objectives
described?
Does the assessment task provide meaningful
feedback to the trainee? Does it encourage
feedback seeking and giving attributes for the
trainee?

(continued on next page)

Figure 3. Assessment practices and outcomes for dietetics trainees: Programmatic assessment framework.11
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Criterion Explanation Questions

Expert
judgment

Competence is complex and interpreting performance
involves human judgment. Although subjectivity
can be minimized through assessment design it
cannot be completely removed. Expert judgment is
necessary at each single assessment point, when
combining assessment data and when making
high-stake decisions based on multiple assessment
data points. Subjectivity can be ameliorated by
sufficient sampling and procedural measures (eg,
critique of assessment data, obtaining additional
information, and deliberation processes).

Does the assessment contain expert judgment? Is
it acknowledged and discussed?

Figure 3. (continued) Assessment practices and outcomes for dietetics trainees: Programmatic assessment framework.11
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

Brennan and
Lennie62

2010

8 — Evaluation:
Neutral trainee
satisfaction. Portfolio
burdensome and
ineffective at measuring
performance and
competence. Trainees
wanted more
information.

Trainee assessment scores:
B placement 97.4% pass,
0.9% fail, and 1.7% in
progress
C placement 55.2% pass,
5.3% fail, and 36.8% in
progress

Y N N Y N N

Chambers and
Hubbard48

1978

13.5 Content validity:
demonstrated

Curricular validity: not
demonstrated

Concurrent validity:
poor/ moderate
(Test A vs UGc GPAd

r¼0.519 and vs
course GPA
r¼0.654. Test B vs
UG GPA r¼0.386
and vs course GPA
0.613)

— N Y — N N N

(continued on next page)

Figure 6. Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and reliability;
quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5 poor, 0.5-0.75
moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective Structure Clinical
Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation. jPG¼postgraduate.
kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index. nCET¼Cooperative English Tests.
oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

Interrater reliability:
moderate (Test A
r¼0.749 and Test B
r¼0.688)

Cochran and
Spears49

1980

10 — Trainee vs assessor score:
Agreement at 3 points
during placement (first
point 75.6%, second
point 88.4%, third point
90.9%). NDe in
agreement based on
trainee GPA

Trainee performance:
Increase over placement

N N N N Y N

Daniels and
Magarey68

2000

6.5 — Evaluation:
Trainees satisfied (87%
overall agreement). Peer
grades were appropriate
(77% agreement)
Trainees want to
contribute to
assessment criteria (71%
agreement)

Trainee assessment scores:
Self-reported
improvement (learning,
confidence, self-
evaluation, giving, and
receiving feedback)

N N — N Y N

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

Earl63 1984 5.5 — Trainee assessment scores:
Self-reported
improvement (group
presentation ability and
self-evaluation)

N N N N N N

Farahat and
colleagues50

2015

9.5 Content validity:
Demonstrated

Evaluation:
Trainees satisfied.
Superior to hospital
setting (76%
agreement), want OSCEf

to continue (81%),
realistic (92%
agreement).
Collaboration with other
health professionals
prepared trainees for
practice (78%
agreement).

Trainee assessment scores:
Self-reported
improvement in
readiness for practice,
scale 1-10 (pre 4.9�2.5
and post 5.8�1.9;
P�0.05)

Self-reported
improvement:
prioritizing work,
leadership to achieve

Y Y — N Y N

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

client outcomes,
education and
counseling, Nutrition
Care Process, and
referring to and being
familiar with health
professionals.

No self-reported
improvement: using
evidence-based
practice;
communicating with
health professionals,
dietitians, assessors, and
clients from diverse
populations; answering
client questions;
monitoring and
evaluation; and self-
evaluation.

Fiedler and
colleagues51

1981

10.5 Interrater reliability:
moderate (r¼0.72)

— N Y N N N N

Gibson and
Davidson44

2015

11 Abbreviated and
modified Calgary-
Cambridge

Face validity:
Demonstrated

Trainee assessment scores:
First OSCE 74% pass,
17% borderline and 9%
failed

Y Y — N Y Y

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

OSCE
Content validity:
Demonstrated

Improvement in
assessment score (D
2.5�4.2 marks;
P¼0.000). Trainees who
failed the first OSCE had
largest improvement (D
8.0�3.7 marks;
P¼0.000), followed by
borderline (D 5.5�3.8
marks; P¼0.000) and
pass (D 1.3�3.6;
P¼0.000).
ND between trainees
with and without video
recording of first OSCE

Hawker and
colleagues70

2010

8.5 — Evaluation:
Trainees satisfied. Fair
and objective
assessment (93%),
briefing useful (95.6%
agreement), and
understand station
requirements (90.1%-
100% agreement).
Adequacy of station
time varied (33.9%-
98.7% agreement)

Y Y — Y N Y

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

Trainee assessment scores:
OSCE score 45%-88%
and clinical placement
score 39%-96%

OSCE lower than clinical
placement scores
(OSCE¼71.7�7.7 and
clinical placement
73.1�12.0; P¼0.014)

Henry and
Smith52

2010

11.5 Criterion validity:
moderate (CVDg

r¼0.66 and DMh

r¼0.61)
Interrater reliability:
moderate CVD case
(r¼0.72) and poor
DM case (r¼0.18)

Trainee assessment scores:
DM simulation 74�11
and CVD 65�14 (out of
100)

N N — N Y N

Hipskind and
colleagues53

2013

5 — Evaluation:
Trainees satisfied (94%
agreement)

Trainee performance:
Self-reported
improvement in
malnutrition diagnosis
(16% pre and 92% post)

N Y — N Y N

Horacek and
colleagues54

2007

13 Face and content
validity:
Demonstrated

Trainee assessment scores:
Self-reported
improvement: nutrition
knowledge, listening

Y Y Y N Y Y

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

skills, questioning skills,
rapport building, client-
oriented goal setting,
philosophy for nutrition
counseling, organization
of session,
empowerment skills,
confidence, flexibility,
and professionals (all P
values <0.001)

Trainee vs assessor score:
Trainee self-assessment
higher than assessors
(24.85�3.05 compared
with 24.09�1.99;
P<0.05)

Ingalsbe and
Spears55

1979

5 Face and content
validity: Not
demonstrated

Evaluation:
Trainees satisfied

N N N N N N

Isenring71

2014
7 — Evaluation:

Trainees satisfied
(encouraged
completion of pre-
reading, enhanced topic
understanding,
facilitated active
participation in learning)

N N — Y Y N

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

Trainee assessment scores:
90% passed

Johnson and
Hurley56

1976

10 Content validity:
Demonstrated

Interrater reliability:
Moderate (r¼0.75)

— N Y N N N N

Karupaiah and
colleagues74

2016

11.5 Face and content
validity:
Demonstrated

Reliability (Cronbach’s
alpha): good/
excellent (r values
between 0.819 and
0.963)

Interrater reliability
(intraclass
coefficient): good/
excellent (r values
between 0.706 and
0.927)

Trainee assessment scores:
Improvement in
Nutrition Care Plan and
documentation (ADIMEi)
(P<0.001)

N Y N N N N

Lake72 1980 5 — — N N N N Y N

Lambert and
colleagues64

2010

8 Face and content
validity:
Demonstrated

Evaluation:
Trainees satisfied.
Adequate preparation;
appropriate design, time
(stations 1, 2, and 6),
environment, facilities
resources, and

N Y — N N Y

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

instructions (100%
agreement). Insufficient
time at some stations

Trainee assessment scores:
Station 1, 70.9%�12.6%;
station 2, 72.4%�10.1%;
station 3, 63.0%�10.4%;
station 4, 62.5%�11.9%;
station 5, 54.6%�17.5%;
station 6, 41.9%�16.6%

Lennie and
Juwah47

2010

11 — Evaluation:
Assessor evaluation.
Positive weak
correlation between
length of training and
knowledge of applying
assessment instruments
(P¼0.000; r¼0.393);
department training
and depth of
knowledge of applying
instruments (P¼0.000;
r¼0.598); department
and personal experience
of instrument and
personal knowledge of
how to apply (P¼0.031;
r¼0.218 and P¼0.000;
r¼0.335, respectively).

— — — — — —

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

The longer instruments
use the greater belief
that assessors were
consistent (P¼0.02;
r¼0.302) and
instruments ability to
differentiate trainees
(P¼0.001; r¼0.340).
Agreement that
assessors are consistent
in application of
instruments (P¼0.05).
Agreement for a
national assessment
instrument (87%
agreement)

Litchfield and
colleagues57

2002

12 — Trainee assessment scores:
Online instruction
higher than without,
only nutrition support
and pediatric nutrition
significant (P¼0.01 and
P¼0.03, respectively).

Variables:
ND between with and
without online
instruction scores and
USA National
Registration

N N — N N N

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

Examination (P¼0.90).
Positive relationship
between GPA and D in
nutrition support
calculation score
(P<0.03); and USA
National Registration
Examination and
posttest score on
nutrition support
calculation (P<0.01)

Lordly73 2007 8 — — Y Y Y Y Y Y

Novascone58

1985
7 Face and content

validity:
Demonstrated

— Y Y Y N N Y

Olive and
colleagues41

1985

13 Performance
evaluation
instrument:

Face and content
validity:
Demonstrated

Reliability: Excellent
(clinical questions,
r¼0.910) and
moderate
(community
questions, r¼0.835)

Trainee assessment scores:
Assessor scores higher
for UG than PGj.

Trainee vs assessor score:
ND between trainee and
assessor scores.

Variables:
Trainee self-rating
correlated with UG
internship satisfaction,
PG placement
satisfaction, PG work

N Y N N N N

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

experience, and UG
trainee age. Correlation
between examination
scores and trainee-self
rating and preceptor
scores.

Palermo and
colleagues45

2016

11.5 — Trainee assessment scores:
Difference between
group and individual
assessment score (79.7%
[52.5%-93.1%] and
75.0% [20.0%-100.0%];
P¼0.003).

Trainees with lower
individual score
achieved higher group
score and trainees with
higher individual score
achieved lower group
score

Y Y Y Y Y Y

5 N N — N N Y

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

Pender and de
Looy66

2004

Content validity: Not
demonstrated

Evaluation:
Trainees satisfied (95%
agreement)

Trainee assessment scores:
11% failed in at least 1
skill area

Pender and de
Looy65

2004

12.5 Face and content
validity:
Demonstrated

Trainee assessment scores:
Scores improved over
placement period for
written, interviewing
and dietary assessment
(all P values �0.001) but
not oral/presentation
skills (P�0.119)

N Y Y N N Y

Pope and
Gines42

1986

12.5 — Variables:
Moderate relationship
between Registration
Examination scores and
ACTk English score
(r¼0.54; P<0.005); ACT
Natural Science (r¼0.58;
P<0.001); overall GPA
(r¼0.67; P<0.001); GPA
science (r¼0.60;
P<0.001); GPA nutrition
(r¼0.53; P<0.001); final
GPA (r¼0.57; P<0.001)

N N — N N N

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

Schumacher59

2014
7 — Trainee assessment scores:

Strong skills in
inquisitiveness (58%
trainees). Weak truth
seeking (58% trainees).
Neither strong nor weak
skills for open-
mindedness (83%
trainees), analytical
(83%), systematicity
(67%), confidence (75%),
and maturity (67%)

N N N N N N

Schwartz and
colleagues46

2015

13.5 — Trainee assessment scores:
ND between simulated
and real patient in the
first (CCOGl 1.76�0.22
and 1.63�0.29; P¼0.053;
BECCIm 3.45�0.57 and
3.16�0.73; P¼0.096)
and second encounter
(CCOG 1.72�0.27 and
1.64�0.28; P¼0.241;
BECCI 3.47�0.54 and
3.24�0.64; P¼0.079).
Trainees performed well
on both the CCOG and
BECCI in the first and
second encounters

ND in score D between

N Y Y N Y N

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

simulated and real
patients for CCOG and
BECCI

Shanklin and
Beach60

1980

8.5 Content and
curricular validity:
Demonstrated

Trainee assessment scores:
Scores improved during
program with all
achieving the minimum
level of acceptable
performance at the end
of program
examination.

Variables:
No relationship among
scores and GPA, ACT,
and course grade

N Y — N Y N

Tower and
Vosburgh43

1976

6 Face and content
validity:
Demonstrated

— N Y N N N Y

Turner and
colleagues61

2000

14.5 Face and content
validity:
Demonstrated

Trainee assessment scores:
Scores improved over 8-
wk placement

Variables:
Trainees with a delayed
internship received
higher ratings

N Y N N Y N

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

Volders and
colleagues69

2010

7 — Evaluation:
Trainees satisfied. Useful
aspects: Development
of self-evaluation (87%-
95% agreement),
counseling skill guides
(97%-97.5% agreement),
regular assessor
feedback (95%-97.5%
agreement), regular
clinical assessor
feedback (92%-97.5%
agreement), facilitating
goal setting (92%-95%
agreement), and
logging workload (90%-
92% agreement). Third-
year trainees found
checklists helpful to
understand portfolio
requirements (100%
agreement) and fourth-
year trainees considered
portfolio valuable (92%
agreement).

Assessors satisfied.
Supported assessment,
guided feedback and
goal setting, clear
instruction (95%- 100%

Y N N Y Y Y

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

agreement). Supported
regular assessment and
improved trainee
knowledge and ability
(72%-85% agreement).
Foodservice and patient
log less useful (56%-59%
agreement)

Vosburgh and
colleagues38

1976

6 Face and content
validity:
Demonstrated

— Y Y Y Y Y Y

Wenberg and
Ingersoll39

1965

9 — Trainee assessment scores:
Trainees scored higher
than national average
for the CETn (>67th
percentile) and WGCTAo

(57th percentile). OAISp

scores suggest trainees
have strong motivation
to achieve

N N N Y N N

Wenberg and
colleagues40

1969

11.5 — Trainee assessment scores:
No change in WGCTA,
CET, or OAIS scores

Variables:
None or weak
correlations between
External Criterion and
GPA for WGCTA, CET, or
OAIS

N N N N N N

(continued on next page)

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and
reliability; quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5
poor, 0.5-0.75 moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective
Structure Clinical Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation.
jPG¼postgraduate. kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index.
nCET¼Cooperative English Tests. oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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Author(s) and
year

MERSQI
score

Validity and
reliabilitya

Key quantitative
outcomes

Programmatic Assessment Criteriab

Multiple
items

Instrument
validity

User
validity

Stakes-
based

Driving
learning

Expert
judgment

Whitehead
and
colleagues67

2013

14.5 Content, face,
predictive and
construct validity:
Demonstrated

Interrater reliability:
Moderate (r¼0.59)
Intrarater reliability
(Spearman’s): Good
(r¼0.898)

— N Y Y N Y Y

Figure 6. (continued) Assessment practices and outcomes for dietetics trainees: Medical Education Research Study Quality Instrument (MERSQI)23 score; validity and reliability;
quantitative outcomes, including change (D); and programmatic assessment framework for included studies (1965-2016). aCoefficient interpretation: <0.5 poor, 0.5-0.75
moderate; 0.75-0.90 good; >0.90 excellent. bRefer to Figure 3. cUG¼undergraduate. dGPA¼grade point average. eND¼no difference. fOSCE¼Objective Structure Clinical
Examination. gCVD¼cardiovascular disease. hDM¼diabetes mellitus. iADIME¼Assessment Diagnosis Intervention Monitoring and Evaluation. jPG¼postgraduate.
kACT¼American College Test. lCCOG¼Shortened Calgary Cambridge Observation Guide. mBECCI¼Behaviour Change Counselling Index. nCET¼Cooperative English Tests.
oWGCTA¼Watson-Glasser Critical Thinking Appraisal. pOAIS¼Opinion, Attitudes, and Interest Survey.
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