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A novel assessment of an evidence-based
practice course using an authentic assignment
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1Universite catholique de Louvain, Belgium, 2Universite de Montreal, Canada

Abstract

Background: Evidence-based practice (EBP) is now a component of most medical curricula. Summative assessment instruments

are often of debatable quality, do not cover the full spectrum of EBP or lack authenticity.

Aim: To develop and evaluate the quality of an authentic assessment instrument for use in summative assessment of general

practice trainees.

Methods: An assignment was designed based on the ask, acquire, appraise and apply steps of EBP. Content validity was

evaluated by external EBP experts. Concurrent validity was tested with the Fresno test. Inter-rater agreement and internal

consistency were measured. Acceptability and feasibility were also assessed.

Results: EBP experts agreed that the instrument had good content validity. Concurrent validity was good (disattenuated intraclass

correlation coefficient 0.75). Inter-rater agreement varied from 0.70 to 0.83. Internal consistency was high (Cronbach’s alpha 0.70–

0.86). The procedure was feasible but only moderately acceptable to students.

Conclusion: Our authentic assignment provided a valid, reliable and feasible procedure to assess our students. Acceptability was

moderate, probably due to teething problems in instructions given and unfamiliarity with the format. Consequential validity data

are lacking and would be of value. Our instrument could be an interesting alternative to other validated tests that may be less

authentic.

Introduction

Teaching evidence-based practice (EBP) is an important part

of any modern medical curriculum. Several reviews on the

effectiveness of EBP teaching have commented on the

generally poor methodological quality of studies (Audet et al.

1993; Norman & Shannon 1998; Green 1999; Taylor et al. 2000;

Coomarasamy & Khan 2004; Flores-Mateo & Argimon 2007).

One of the issues raised concerns the validity and reliability

of outcome measurements (Green 1999; Taylor et al. 2000;

Coomarasamy & Khan 2004; Flores-Mateo & Argimon 2007).

At Universite catholique de Louvain, Belgium, the master

of medicine curriculum is divided into a mostly theoretical

component for a duration of 2� years followed by a year of

core clerkships and a final semester of elective clerkships in

the chosen vocational track. While an EBP course is currently

being phased into the master’s core curriculm, the general

practice vocational track has included an EBP course for its

final year medical students for several years now. Up until

now, assessment of the course was included in the objective

structured clinical examination (OSCE) assessment of the

semester through two OSCE stations. Assessors have found this

assessment strategy somewhat superficial, probably due to the

time constraint (7.5 min), leading to a tendency to prompt

students. They felt that some students were obtaining satisfac-

tory marks despite an obviously weak grasp of concepts. This

led to the development of a new assessment strategy.

A review specifically regarding EBP assessment instruments

was conducted by Shaneyfelt et al. (2006). They analysed

instruments according to the context of use, i.e. individual

formative/summative assessment, curriculum evaluation and

behaviour evaluation. Few of the reviewed instruments

evaluate the whole spectrum of EBP from asking to applying.

Few instruments have documented validity and reliability.

Those that validly and reliably evaluate all the EBP steps for

individual formative or summative assessment are written tests,

using a multiple-choice (Fritsche et al. 2002) and/or question

open-ended format (Ramoset al. 2003; Weberschock et al.

2005). The limitation of these tests in our view was that they

Practice points

. Many instruments used for summative assessment of

EBP are of debatable quality.

. Several validated instruments have been developed but

either do not test all the steps of EBP or lack authenticity.

. An authentic assignment marked by at least two raters

using a grid is a valid, reliable and feasible summative

assessment procedure for students following an EBP

course in the general practice track.

. Consequential validity and reproducibility data are

lacking.
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impose clinical scenarios and data, thus lacking task authen-

ticity in selection of a clinical query and actual searching. We

hoped to stimulate students to use EBP in their future practice

by demonstrating how EBP could help them solve clinical

problems enconntered during their clerkship. We, therefore,

chose to use an authentic assignment as the basis for course

assessment and we sought to evaluate the quality of our

assessment.

Methods

Course objectives and basis for assessment

The objectives of the course are in line with a practical view

of EBP as based on the integration of best available medical

evidence, clinical expertise and patient preferences (Straus

et al. 2005). We seek to demonstrate that EBP can be

integrated into daily practice, and that it should be

patient-driven, i.e. that the process should usually be triggered

by a query stemming from a particular encounter with a

patient. The objectives are, therefore, that students learn to

1) transform a question arising from practice into an answer-

able and searchable clinical query (using the PICO technique),

2) search validated websites (e.g. PubMed, Cochrane database,

validated guideline sites) and/or use validated search motors

(i.e. SUMSearch, TRIP Database) to find relevant information,

3) critically appraise sources (with a focus on therapeutic

articles, diagnostic articles and clinical guidelines), and 4)

findings critically to the patient case (ask, acquire, appraise

and apply). We also hope that students will develop appro-

priate attitudes including a critical mindset. The course uses

small group learning (i.e. three groups of around 15–20

students). Three seminars are devoted to critical appraisal

using grids adapted from those developed by the Department

of Family Medicine of Université Laval (available from http://

cetp.fmed.ulaval.ca/cetp). One plenary session is devoted to

Internet searching in the library computer room. The final

three sessions are devoted to presentations of student assign-

ments. The assignment was initially designed as a practical

exercise where students worked in pairs, taking a clinical

question arisen in their clerkship, writing a searchable ques-

tion, searching the Internet and appraising one selected

source. Up until now, the assignment was not marked. Our

objective was to maximize educational impact with an

authentic assessment which would hopefully encourage

these final year medical students to use EBP in residency

and in their future practice as general practitioners (GPs). We,

therefore, felt that the assignment we already used for

formative purposes would be an ideal basis for summative

assessment.

Assessment instrument

Students were instructed to work in pairs. The assignment was

to select a clinical query, search the Internet for answers,

retrieve one document and critically appraise it, and draw

practical conclusions. The assignment was to be three pages

long and to include: a justification of their choice of topic, a

detailed description of the steps they took in searching the

literature with a justification of choices made, a detailed

analysis of the chosen document and a conclusion. Article

critiques (e.g. from Clinical Evidence) or articles which had

been appraised by Minerva (a Belgian EBM journal) were not

allowed for the purposes of the assignment. Following

enquiries by students, further instructions were given that

consensus reports were not allowed either. Students had 7

weeks to prepare their assignment and a slide-show presen-

tation. Assignments were marked by three raters indepen-

dently, with a maximum score of 20. Following presentations,

students were given the opportunity to amend their initial

assignment with a 2-point bonus at stake (results not reported).

Two of the four research assistants who were the course

tutors developed an initial marking grid which was modified

following discussions with the two other course tutors and the

course coordinator, an experienced EBP expert.

The marking grid (Table 1) was designed to mark each step

described in the instructions:

(1) choice of topic;

(2) literature search and document selection; and

(3) critical appraisal including practical implications.

Relative weights were given, with critical appraisal account-

ing for half the points, literature searching for around a third

(7/20) and the rest for choice of topic. Choice of topic included

3 items scored out of a maximum of 1. Literature searching

included 7 items scored out of a maximum of 1. Critical

appraisal included 12 items, 9 of which were scored out of a

maximum of 1, 2 out of a maximum of 0.3 and 1 out of a

maximum of 0.4. Items were designed by adapting the Laval

critical appraisal grids. Relevance, for instance, was not

included in the critical appraisal section but rather in the

selection of topic section. Items on validity were designed in in

parallel form for different types of documents (i.e. article on an

intervention, article on a diagnostic study, guideline, systema-

tic review). The wording of items was intended to allow raters

to evaluate the students’ comprehension and application

ability, avoiding simple present/absent criteria. Partial credit

was allowed. However detailed scoring rubrics were not

provided. The assignments were marked independently by

three raters (the two course tutors who had developed the

initial marking grid, VD and TDF, and the course coordinator,

PC).

Evaluation of the instrument

Messick has defended a more unified conception of validity of

the interpretation of data from measurement instruments.

Downing (2003) has illustrated the different kinds of evidence

required for validity assessment which generally include

elements pertaining to 1) content, 2) response process, 3)

internal structure, 4) relationship to other variables, and 5)

consequences. We also examined the acceptability to students

and the feasibility of the assessment procedure. The course

was followed by a course evaluation session during which

students were asked to fill in a questionnaire and to sit the

Fresno test (see below concurrent validity). The questionnaire

included 16 statements with answers on a 5-point Likert scale

(þ2 completely agree; þ1 agree; �1 disagree; �2 completely
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disagree; 0 do not know). This session was programmed just

after the final session of the course and attendance was

voluntary, although declared as highly desirable. Students

were not informed of the session’s exact content other than a

broad statement that we wanted to evaluate the new version of

the course.

Validity. 1) Content validity was ensured by blueprinting. It

was verified by submitting the assignment instructions and

marking grid together with course objectives to three EBP

experts. They were asked to assess the relevance of each

course objective (ask, acquire, appraise, apply, attitude), and

the relevance and comprehensiveness of the items in relation

to each. Students were asked to assess content validity in a

global way by answering the question ‘The assessment

adequately reflects the course objectives’.

2) Regarding the response process, several elements were

taken into account. Familiarity of students to assessment

format was not measured but is likely to be poor as students

are rarely assessed using assignments at our medical school.

The appropriateness of weighting by course objective was

assessed by the three EBP experts. In order to assess the

accuracy of raters’ scores, we measured inter-rater agreement

using an intraclass correlation between the ratings of three

independent raters. Differences between raters were also

assessed using Bland–Altman plots.

3) Internal consistency was assessed using Cronbach’s

alpha. Reproducibility was not evaluated.

4) Concurrent validity was measured by comparing the

assignment mark with results on the Fresno test. Assignments

were usually given in by pairs of students, whilst the Fresno

test is done individually. We assessed concurrent validity by

using the Pearson product-moment correlation (observed and

disattenuated) between individual scores on the assignment

and on the Fresno test. The Fresno test was translated into

French by VD and translation was reviewed by RG. VD and

CD independently scored the test. The intraclass correlation

between the two raters was 0.75 (95% CI [0.58; 0.86]). The

average mark was 112.87 (SD 25.92, range 55–166) out of a

possible 212.

5) Finally, consequential validity was not assessed.

Acceptability. Students were asked two questions pertaining to

acceptability in the questionnaire: ‘The assessment was a good

measure of my learning in this course’ and ‘The workload

required by the assignment was acceptable’.

Feasibility. Feasibility was assessed using time spent by tutors

collecting assignments and marking them and in the student

survey by the question ‘I estimate that I spent . . .. hours on the

original assignment’.

Results

Twenty assignments were returned by 42 (1 on her own, 32 in

pairs, and 9 in groups of three) out of 49. Seven students failed

to return their assignment on time and were failed. Marks were

poor with an average of 11.35/20 (SD 3.56). Participation in the

evaluation session was high with 43 of 49 students taking part

(88%).

Validity. The three EBP experts rated the relevance of course

objectives as all ‘relevant’ or ‘very relevant’. Relevance of items

was rated as good or very good by all EBP experts for four out

of rating grid items. Experts disagreed on the relevance of

items pertaining to the ‘ask’ objective. Comprehensiveness of

items was rated as good or very good by all EBP experts for

four out of five objectives. Experts disagreed on the

comprehensiveness of the global score as an indicator of

achievement of the attitudinal objective. Students’ global

assessment of content validity was positive, with 70% (95%

CI [56%; 83%]) of responders agreeing with the statement ‘The

assessment adequately reflects the course objectives’.

The three EBP experts generally felt that weighting was

appropriate except for the ‘apply’ objective which two experts

felt should be given more weight in the total score. Intraclass

correlations between pairs of raters ranged from 0.70 to 0.83,

with an intraclass correlation coefficient (ICC) of 0.77 (95% CI

[0.59; 0.89]) for triple marking (Table 2), differences were not

statistically significant. Bland–Altman plots (Figure 1) indicate a

few extreme differences of 7 points (on a mark out of 20). TDF

generally gave lower scores. Differences between scores

attributed by VD and TDF were more marked for low

scores, between VD and PC for high scores, with no clear

pattern between PC and TDF.

Cronbach’s alpha was 0.85 for the mean scores of the three

raters and ranged from 0.70 to 0.86 for scores given by

individual raters.

Scores on the assignment were moderately correlated with

scores on the Fresno test (observed r¼ 0.57, p5 0.001;

disattenuated r¼ 0.75). There were missing data for 11

students who had failed to return their assignment and/or

not participated in the Fresno test.

Acceptability. A satisfactory 65% (95% CI [51%; 79%]) of

responders agreed with the statement ‘The assessment was a

good measure of my learning in this course’. However, only

55% (95% CI [40%; 70%]) of responders agreed with the

statement ‘The workload required by the assignment was

acceptable’.

Feasibility. Students declared having spent an average of 13 h

(SD 7) on their assignment, which is consistent with course

credit (two credits or 20 h, with 10.5 h devoted to teaching

sessions). It took two tutors 2 h to collect and check assign-

ments. Two tutors kept track of their marking times which

were markedly different with an average of 10 (SD 3) minuets

per assignment for VD and 30 (SD 9) for TDF. Total marking

time for the two assessors who kept track of time spent

was 13 h.

Table 2. Inter-rater agreement for
assignment marking.

Raters ICC (95% CI)

VD–TDF 0.83 [0.61; 0.93]

VD–PC 0.70 [0.38; 0.87]

TDF–PC 0.80 [0.56; 0.92]

All three raters 0.77 [0.59; 0.89]

ICC: intraclass correlation coefficient.
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Discussion

EBP has become a familiar course within most undergraduate

and postgraduate medical curricula. While most teachers have

probably devised their own local assessment methods, reviews

of the literature point to a paucity of validity evidence for

assessments used in published studies, an ironic finding for a

course which aims to train medical students to critically

appraise the validity of medical data. Assessments with

demonstrated validity for individual summative purposes do

exist. Many do not cover the whole EBP process. Those that do

usually supply students with cases and data. Only one other

study has also used a written assignment along with MCQs but

reported data are mainly on the MCQ part of the instrument

(Weberschock et al. 2005).

Our instrument has demonstrated content validity. Its

correlation (0.75) to the Fresno test which has similar content

demonstrates good concurrent validity. Internal consistency of

scores given by three raters is excellent. Inter-rater agreement

was above 0.80 for marking by two course tutors but was

lower for other pairs and for marking by three raters. The

tutors with the highest level of agreement were those who had

designed the initial marking grid which may explain the close

correlation of their scoring. Discussions on discrepancies

occurred after independent rating. Consistent differences of

interpretation emerged. Raters differed when scoring rele-

vance of topic choice, i.e. giving credit or not if relevance is

discussed when appraising the document rather than in

discussing choice of topic. The vague formulation of some

criteria, e.g. ‘the student correctly analysed . . .’, revealed

differences in scoring. As intended, these formulations require

judgement from raters and often, the brief nature of responses

led to differences in inference of level of understanding

displayed by students. Providing detailed scoring rubrics such

as those used in the Fresno test might help clarify expectations.

Furthermore, the strict page limit may have encouraged

excessive conciseness requiring the raters to infer students’

level of understanding. The limit could reasonably be

extended. Such modifications should improve inter-rater

agreement. The instrument was feasible for further use and

results suggest that two raters may be sufficient in the future,

after further clarification of criteria for scoring and increased

experience with the grid, thus limiting total marking time.

Requiring students to work in pairs raises the question of

the validity of attributing the same score to the two members,

regardless of actual participation in the assignment. This issue

should be balanced with the advantages of group assignments:

increased feasibility by limiting marking time and potential

educational impact by encouraging teamwork, an increasingly

recognized part of modern medical practice. By limiting

groups to two members and allowing students to select their

partner, the risk of one student contributing nothing to the

assignment should be limited. This should, however, be taken

into account were this instrument to be implemented as part of

a high-stakes examination.

The assignment represents one measure of a unified

(internally consistent) construct of EBP. Case specificity is a

well-described phenomenon in medical education and

requires tests to use several cases in order to attain

reproducibility of the total score (Eva et al. 1998; Eva 2003;

Norman 2005). Whether this also applies to EBP is unclear.

The assignment covers the content of the course fully but

students’ ability to apply their EBP know-how may indeed vary

from one clinical query to another and one source of evidence

to another. Once again, this issue is one of balancing feasibility

and authenticity against reproducibility. This may be a concern

for high-stakes examinations.

While we hope that students will have experienced the

potential benefits of EBP in doing the authentic assignment,

whether students will actually use EBP in the future is still to be

studied. We did not collect data on consequential validity.

Behavioural instruments are few and are based either on

portfolios or on record audits which may not be easily

implemented in our current context of residency (Shaneyfelt

et al. 2006).

Figure 1. Bland–Altman plots for scoring by three raters of

the EBP assignments. Difference of scores is plotted against the

mean score for each assignment (n¼ 20).
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Some teething problems did occur. Students complained

that instructions were not sufficiently detailed. Once feedback

on assignment presentations were given, students said that

they understood what was expected of them better and indeed

those who returned a modified assignment showed marked

improvements. This experience has led us to rethink the

marking of the original versus improved assignments. While

scoring the original assignment drives students to do them

conscientiously, we could reduce its weight to half the total

score, with the other half being given to the improved version

of the assignment. Students were extremely motivated to

improve their assignments but somewhat disheartened by the

limited impact on their final score.

Changing the assessment strategy has proved time con-

suming but extremely beneficial. Tutors felt that more students

displayed deeper understanding and application ability at the

end of the course than in previous years. As always,

developing a new assessment instrument requires making

course objectives explicit and sometimes uncovers differing

views among the people involved. Consulting external EBP

experts to validate the instrument provided us with useful

feedback both on our objectives and on the actual instrument.

Collecting data on the new instrument has also had secondary

benefits by introducing research rigour into the teaching

sphere at our department.
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