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instrument, item, and psychometric characteristics.
Results: From 20,456 assessed abstracts, 74 articles were included which described 70 different instru-

IC(?rll"/lVr(r)lﬁirfi.cation skills ments. Two thirds of the studies used written assessment to measure training effects, the others focused on
Health professionals the development/validation of the instrument. Instruments were usually developed by the authors, often
Knowledge with little mention of the test development criteria. The type of knowledge assessed was rarely specified.
Written assessment Most instruments included clinical vignettes. Instrument properties and psychometric characteristics were

seldom reported.
Conclusion: There are a number of written assessments available in the literature. However, the reporting
of the development and psychometric properties of these instruments is often incomplete. Practice
implications written assessment of communication skills is widely used in health professions education.
Improvement in the reporting of instrument development, items and psychometrics may help commu-
nication skills teachers better identify when, how and for whom written assessment of communication
should be used.
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1. Introduction

Effective communication skills are recognized to be core com-
petences for healthcare professionals. Although there is no clear
consensus across the professions regarding what constitutes effec-
tive skills for communication [1], it has been shown that commu-
nication skills can be successfully trained among different groups of
health professionals [2-5] and in specific contexts [6-10]. Several
countries have integrated communication skills into their require-
ments for healthcare education or in their safety and quality of care
standards [11-18]. Documents and articles provide evidence and
guidance for the implementation of communication skills training,
for specific professions, at different milestones and for specific to-
pics [19-23].

Numerous assessment tools and methods can be used to assess
communication skills within an educational program. They are
usually categorized according to the level of competence they aim to
assess and the purpose and desired outcomes of the teaching pro-
gram [24-26]. The “shows” and “does” levels of clinical competence
are - according to the Miller pyramid [27] - best assessed with OSCEs
[28-31] or in the workplace [26,32,33] because they allow for the
observation of communication behaviors. The “knows” and “knows
how” levels most commonly are assessed through factual tests or
context-based tests such as MCQ, essays, or oral examination
[32,34,35].

The assessment of the knowledge/cognitive component of com-
municative competence varies. A recent literature review listed four
learning outcomes for communication skills [36]: knowledge - one’s

understanding of information through which incoming data and/or
experiences are processed and recorded; content — what is com-
municated; process - how one communicates; and perceptual skills
- awareness of self and others and how that impacts communica-
tion. The authors concluded that knowledge is a component of the
first phases of scaffolding for learning and assessment and re-
presents 20% of all learning outcomes for communication skills [36].

According to Hargie, an important first step for learning a social
skill is the acquisition of conceptional, conditional and procedural
knowledge, which is then encapsulated to the application of skills
[37]. Communication skills are thought to be controlled by psycho-
logical mechanisms incorporating cognitive schemata or scripts for
action that help construct interpretations of situations [38]. Effective
communicative actions, which result from these interpretations
therefore are not “right” or “wrong” actions but range from an evi-
dence-based or expert-based corridor of good practice which allows
room for personal scope and contextual adaptation. The actions
encompass several steps such as understanding what is happening
in the situation, considering the range of options open to the par-
ticipants, and analyzing the consequences of these options [39].
From this perspective, it seems to be helpful for novice learners to
identify examples of effective and ineffective communication be-
haviors, to study examples, to recognize the consequences for the
patient, to demonstrate situational awareness and provide reason-
able alternative responses [37,38].

Several models have been developed to classify the assessment of
cognitive processes or knowledge dimensions. The most well-known
model is Bloom'’s taxonomy which provides definitions of six major
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categories of cognition: knowledge, comprehension, application,
analysis, synthesis and evaluation [40]. Krathwohl divided the cog-
nitive process dimensions into factual, conceptual, procedural and
metacognitive knowledge [41].

In order to assess knowledge, written assessment requires a
stimulus and a response format. Stimuli are classified to be either
context-rich or context-poor according to the type of knowledge
being measured [35]. A context-rich stimulus may include patient
vignettes, scenarios or videos of clinical encounters. It requires
learners to apply knowledge to concrete clinical situations and leads
to problem-solving. Some are behavior-oriented (e.g. what would
you do next) — others are more knowledge-oriented (e.g. which
communication techniques provide structure to the patient at this
point of the conversation?) [42]. Context -rich stimuli test complex
cognitive processes that are characteristic of clinical practice and ask
the learner to weigh different units of information against each
other. Context-poor stimuli do not include a contextualized vignette
or scenario and focus on questions about recall of facts or proce-
dural/conceptual knowledge. It often includes verbs such as “name”,
“identify”, “define”, or “explain”.

Response formats in written assessments usually use selected or
constructed responses [35]. Selected responses provide a set of
predefined answer alternatives. They are typically responses to
multiple choice questions and endorse several different formats:
true-false, best answer, more than one correct answer etc. Con-
structed responses invite test takers to write down short answers
such as phrases or short sentences, or long answers and essays.
Research has shown that it is the content of the lead-in question or
stimulus more than the response format that determines what the
question tests [43]. The criteria for choosing an instrument and the
question types requires consideration of the teaching and learning
goals, the reliability and validity of the measure, the educational
impact and resource implications, and finally the feasibility of ad-
ministration of the assessment [35]. Reliability refers to the accuracy
of a score on a test [44]. Validity refers to whether the instrument
actually tests what it is supposed to test [43,45].

In this scoping review, we aimed to investigate the extent, range
and nature of published research activity regarding the use of
written assessments of the cognitive component of communication
skills in health professionals’ education [46]. We were interested in
gaining more insight into the aims and designs of studies which
included written assessment of communication skills; the commu-
nication topics addressed and the learners’ profiles. We aimed to
evaluate whether the authors described how the instrument was
developed, what type of stimulus and response formats were used to
test the different cognitive dimensions of communication and
whether the psychometric characteristics were reported.

2. Method

We followed the five-step approach described by Arksey and
O’Malley to conduct a rigorous scoping review [46]: 1) identifying
the research question 2) identifying relevant studies 3) study se-
lection 4) charting the data 5) collating, summarizing and reporting
the results. The process was dynamic and iterative. Each step was
discussed with the group of investigators and documented in min-
utes as part of the quality assurance of our work.

2.1. Identifying the research question
Our scoping review focused on answering the question: What do

we know about written assessment of communication skills in
health professionals’ education?
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2.2. Identifying relevant studies

The primary search strategy (Pubmed) was developed with all
authors and reviewed by an academic librarian. The search strategy
used four categories of key terms such as 1) communication, 2) edu-
cational measurement/written assessment, 3) computer simulation/
computer/video recording/video-based test measurement/paper-
based, 4) knowledge/cognition/clinical competence/skill. We tested
the relevance and accuracy of the selected key terms by ensuring that
key studies published on this topic between 2000 and 2016 were in-
cluded in the search results. We adapted the search string to the
thesaurus of three other databases, namely Embase, Cinahl and
Psychinfo with the help of academic librarians (Appendix A). We used
EndNote to collect and organize the references. Inclusion criteria were
studies published from 1.1.1995 until 2.7.2020, written in English or
any other language spoken by the research team (Dutch, French,
German, Greek, Norwegian, Polish, and Portuguese). The studies of
interest focused on learners in the health professions at the under-
graduate, postgraduate or continuous training levels, reporting an
educational assessment (test, exam, measurement) and using or
aiming at using empirical data to measure the cognitive abilities of
individual learners in the field of clinical communication (patient-
provider communication). Study designs included protocols, the
development, usage and/or validation of a written assessment, inter-
ventions, correlation studies, pre and/or post interventions or those
which compared different types of interventions. Formats were any
stimulus item followed by written answers. Outcome measures in-
cluded the assessment of learners’ written answers indicating cogni-
tive abilities according to Miller’s pyramid, Bloom’s or Krathwohl’s
taxonomy [27,40,41]. Using a snowball approach, we added articles of
the reference lists if they met the inclusion criteria mentioned above
and were not listed in the initial search.

Exclusion criteria were studies focusing on patients, pupils, si-
mulated patients or teachers, using designs such as needs assess-
ments, surveys on patient satisfaction, reporting exclusively
outcome measures such as the performance of skills, behaviors, at-
titudes, self-reported perceptions. Studies assessing knowledge re-
garding intra- or interprofessional team communication were
excluded since communication with patients is only a small part of
interprofessional communication. We did not include grey literature.

We conducted the initial search in March 2019, and a follow-up
search in July 2020. The comprehensive search strategies used in
each data base are available upon request from the first author.

2.3. Selecting the studies

We imported all titles of our search into Rayyan software and
deleted duplicates [47]. A calibration exercise with a random sample
of 25 abstracts, conducted by all reviewers helped refine the inclu-
sion and exclusion criteria. Reviewers were divided in blinded
working pairs and read the titles and abstracts of the studies ob-
tained from the search strategy to determine their eligibility. Studies
were categorized as ‘include’, ‘exclude’ and ‘unsure’. The results of
the selection were then unblinded and the same working pairs
discussed screening discrepancies. In case of disagreement, the
study was categorized as ‘include’. Reviewers then retrieved the full
texts of all included and unsure studies and decided whether they
should be included or not. The selected studies were distributed
among the same working pairs for full review. They applied the strict
inclusion/exclusion criteria to determine eligibility.

2.4. Charting the data

Data from all included studies were extracted using a data ex-
traction sheet that included the following fields: study publication
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information (author, year of publication, country), study character-
istics (aims of the study, study design, participants’ number and
characteristics (e.g. profession and level of learning), and test de-
scription (purpose of the test, availability, topic covered, outcome
measured, test development and delivery, number of items, test
format - item stimulus, prompt and response formats, scoring,
psychometrics and feasibility). The same paired reviewers involved
in the study selection, extracted data from the selected studies using an
excel sheet and discussed discrepancies if necessary. A review of the
extracted data led us to realize that reviewers did not have a sufficient
common understanding of both the data definition and wording. A
sub-group of four reviewers (CK, MvN, NJP, PP) refined the working
definitions of the data we wanted to extract, developed selected re-
sponses for each criterion, leaving constructed responses when ne-
cessary. They conducted a calibration exercise on eight studies, which
improved the data extraction sheet. Once the extraction sheet was fi-
nalized, the four reviewers used an online survey tool (Qualtrics) to
extract the data of the selected studies [48]. Extraction difficulties or
discrepancies were resolved by discussion.

2.5. Collating, summarizing and reporting the results

We obtained mainly quantitative results from the data extraction
sheet. To gather further information about the level of assessed
knowledge, we categorized the lead-in questions, when described,
into either knowledge-oriented instructions (“remember”, “under-
stand”, “analyze” “evaluate” of the Bloom’s taxonomy) or behavior-
oriented instructions (“apply” and “create/synthesize”). This di-
chotomy is commensurate with McDaniel’s meta-analysis of situa-
tional judgement tests (SJT), which stated that SJT response
instructions can be categorized into knowledge and behavioral
tendency [31] (Appendix B).

3. Results

Our initial search uncovered 23,012 titles of which 2556 were
duplicates. After applying our screening tool, we assessed 169 full
text studies and identified 74 studies which met the inclusion cri-
teria and underwent full data extraction (see Fig. 1).

3.1. Study characteristics

The studies described projects from 22 countries: most studies
coming from the USA (n=31), the Netherlands (n=8), Germany
(n=6), and UK (n=5). One article reported a study conducted in two
countries [49]. The number of included publications increased in the
last 25 years with the majority of studies published within the last
ten years.

3.1.1. Study aims

A majority of studies focused on the development and evaluation of
a training intervention (further on called “intervention studies IS”) and
used written assessment as a measure of the effect of the intervention
(Appendix C). The remaining studies focused on the description, de-
velopment and/or validation of an assessment approach or instrument
(further on called “test development studies TDS”). Two studies in-
cluded both aims but were classified as test development studies to
facilitate the analysis [50,51]. Details are presented in Table 1.

3.1.2. Study designs

The vast majority of studies used a quantitative approach. Most
intervention studies (IS) used two measurement points while test
development studies (TDS) used mainly one measurement point
designs (Table 1). Sixteen studies described a study design which
included a control group or the comparison of different intervention
groups.
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3.1.3. Study populations

The number of participants included into the studies showed a
large range from 14 [52] to more than 1000 [53-57]. The mean number
of participants was higher in the TDS than in the IS (Table 1). Most
studies included participants from one professional background, and
undergraduate medical students were the most common group of
participants (Table 1). Studies with more than one profession focused
mainly on participants in continuous training [58-62].

Three studies provided a description of the instrument without
its application to any test-takers (e.g. study protocol, description of
instruments without data collection) [63-65].

3.2. Instrument characteristics

For clarity purposes, instrument characteristics will be described
separately for test development studies (n=43) and intervention
studies (n=27). The difference between the number of studies
(n=74) and the number of instruments (n=70) is explained by the
fact that six author groups described the same instrument in two
different studies [39,50,51,55,56,66-72] (in blue in Appendix C); two
studies described two different instruments in the same article
[73,74] (in green in Appendix C).

3.2.1. Composition and purpose of instruments

Written assessment of knowledge of communication skills was
usually assessed together with other measures. Details regarding
measure combinations are displayed in Table 1. In the TDS, a stand-
alone instrument was more often used (50%) than in IS (10%)
[50,52,53,75,76] (Appendix C).

The information provided in the studies was often not sufficient
to evaluate whether the instrument was used for summative or
formative assessment purposes.

3.2.2. Length of instruments /number of items in a table

The number of questions used in the instrument was sometimes
difficult to assess since some authors indicated the number of questions,
others mentioned the number of vignettes without specifying the
number of questions deriving from the vignette and some did not pro-
vide any information regarding the items. As far as we could detect, the
longest stand-alone instrument had 109 questions [72]. The shortest
stand-alone test included three videos [75] or six questions [77].

3.2.3. Instrument development

Two-third of the instruments were developed by the authors
(Table 2) based on different development criteria: the use of a theo-
retical framework/guideline/textbook, a literature search, involvement
of a group of developers/teachers, a review process or other strategies
(e.g. post hoc analysis). The authors commonly reported the use of only
one or two criteria to develop their instrument (Table 2). When one
criterion was reported, involvement of a group of developers was the
most frequently mentioned (n=7) [54,60,61,78-81], followed by a lit-
erature review (n=3) [82-85]. For the instruments reporting two cri-
teria [50,55,59,62,68,86-91], involvement of group of developers
(n=10), review process (n=5) and use of theory (n=4) were most
frequently reported and the most common combination was involve-
ment of a group of developers and review process [29,56,87-89]. For
nine instruments, three criteria were reported [39,64,73,75,92-95] and
for one instrument, four criteria were reported [96].

The most frequent theoretical frameworks explicitly reported were
Miller and Rollnick’s model of motivational interviewing [59,77,97-103],
COMFORT [62,91,104], Calgary Cambridge Guide [49,105], Kalamazoo
Consensus Statement (general communication skills) [75,90], SPIKES
model (breaking bad news) [106,107|, ACGME (core competencies for US
graduate medical education) [64,95] and Verona Coding Definitions for
Emotional Sequences (coding of patients’ emotional sequences and
health professionals’ responses) [94,96].
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Fig. 1. Prisma written assessment flow diagram.

Among previously existing instruments (n=18), the Helpful
Response Questionnaire [108] in the field of motivational inter-
viewing was the most frequently used [77,98,100,102].

3.2.4. Communication topic being assessed

Most of the studies specified which aspect of clinical communica-
tion was assessed. However, the topic was not explicitly mentioned or
not clear in five articles [65,109-112]. Instruments generally focused on
one topic, specific challenges were assessed more frequently than
general communication skills or communication related to specific

patient groups or disciplines (Table 2). Instruments used in TDS tended
to focus more often on general or basic communication exclusively
(n=11/27 41%) whereas instruments used in IS tended to focus more on
specific communication challenges (n=19/43 44%) (e.g. motivational
interviewing) (Appendix C).

3.2.5. Type of knowledge assessed

Few studies explicitly described the type of knowledge or cognitive
processes that were assessed. If explicitly mentioned, authors referred
to either the Miller pyramid of clinical competence [39,69] or to



NJ. Perron, P. Pype, M. van Nuland et al. Patient Education and Counseling Xxx (XXXx) XXX—XXX

Table 1
study and study participants’ characteristics (n = 74).
Study aims Total N=74 Designs
Intervention studies (IS) n=46 8 One measurement point
2 Cross sectional
2 Post one group only
4 Post with non-randomized control group
36 Two measurement points
25 Pre post group only
6 Pre post with randomized control group
4 Pre post with non-randomized group
1 Pre post more than 1 institution
1 None
1 Study protocol
Test development studies (TDS) n =28 17 One measurement point

Most studies described test development, assessment of actual knowledge, correlation and/
or validation studies with one group only

9 Two measurement points
Most studies described assessment of actual knowledge, correlation and/or validation
studies in pre-post designs

2 None

1 Expert validation of a test

1 Test description without application to test-takers
Study participants Total

mean (SD)
Mean number of participants 2579 1. Intervention studies: 195.2 (322.4)

(442.69) 2. Test development studies: 383.4 (597.6)
Participants’ profession and level of training Total N=74 Before Admissions Under- graduate Post-graduate Continuous N=9

N=2 N=52 N=11

One profession 66 1 50 1 4
- Dentistry 3 0 3 0 0
- Medicine 40 1 28 9 2
- Nursing 9 0 8 0 1
- Pharmacy 5 0 5 0 0
- Psychology 3 0 3 0 0
- Others 6 0 3 2 1
More than one profession (Occupational therapy; Osteopathy; 8 1 2 0 5

Physical therapy/ Physiotherapy; Bachelor Health Sciences;
Counsellors in substance abuse; Staff of opioid treatment
clinic)

Bloom’s taxonomy [90]. A few authors used verbs related to factual TDS did not use context poor stimuli and relied mainly on vi-
knowledge [92], applied knowledge [59,92,94,113], conceptional deos (n=13).
knowledge [70], practical knowledge [83], or understanding [67].
There were slightly more instruments reporting knowledge-
based than behavior-based instructions (Table 2). Among the in-
struments containing knowledge-oriented instructions, ten of these
were described in IS [52,58,63,75,84,99,114-117| and seven were
described in TDS [55,74,88,89,92,96,113] (Table 2). Nine IS
[59,61,76,95,98,102,109,118,119] and three TDS [50,77,100] men-
tioned behavior-oriented instructions. Among the instruments
which did not provide any information about the lead-in question,
only six were test development studies [64,65,72,81,106,120].

3.3.2. Response format

Instruments usually relied on the use of selected responses,
and on constructed responses to a lesser extent (Fig. 2). A
minority included both selected and constructed responses
[59,64,73,90,97,102,114]. No mention of the format response was
more common in the IS than TDS. For examples of different stimulus
and response formats, please refer to Appendix D.

3.4. Psychometric properties

3.2.6. Scoring activities

Some type of instrument scoring was described in a third of the
instruments (n=25) in equal proportions between intervention and
test development groups. Most reported only one criterion used to
establish a respondent’s score (n=13). The most frequently reported
methodology used for instrument scoring was the involvement of a
group of authors/teachers (n=15), the involvement of experts (n=10) 3.4.1. Instrument or item properties

Three of the 70 studies reviewed did not report any empirical
data [63-65]. Forty six studies provided information on the item and
test properties, the reliability and/or validity (n=21 for TDS and
n=25 for IS).

or the use of theoretical frameworks, guidelines or models (n=11). Mean test scores were reported for 35 instruments. In one article,
The feasibility of the scoring methodology or the administration of students’ pretest and posttest scores were categorized as non-mas-
the instrument was rarely mentioned [51,57,62,76,84,86,95,97,120]. tery (< 80% correct) or mastery (80% correct or more) instead of re-
porting the mean scores [84]. Standard deviation scores or

3.3. Item characteristics comparable were reported in 27 articles. The number of respondents
who passed the test, was reported by four studies [39,54,55,58] and

3.3.1. Stimulus the number of respondents who scored on different grades was re-

Most authors used context-rich stimuli, with videos used as often ported by one [58]. Item difficulty was reported in nine studies
as written vignettes (Fig. 2). No information was provided by 16 [39,54,58,72,83,89,92,95,96]. Five studies reported the item-test
(37%) of the IS and by four - (18%) of the TDS. Instruments used in correlation [72,73,80,92,100].



NJ. Perron, P. Pype, M. van Nuland et al.

Patient Education and Counseling xxx (XXXx) XXX—XXX

Table 2
Test characteristics (n=70).
Test characteristics N Description
Composition of the test
- Stand alone 19
- Integrated with other measures 51
14 - Other domains such as: professionalism, clinical knowledge, etc...
13 - Attitudes: self, efficacy, motivation, self-confidence, willingness, self-
perceived competence
6 - Behaviour/performance
4 - Other domains and attitudes
5 - Other domains and behaviour
8 - Attitudes and behaviour
1 - Other domains and attitudes and behaviour
Test development
- Self-developed test based on 52
- 1-2 criteria used 25
- > 2 criteria used 10
- None reported 17
- Previously existing test 18
Communication topic assessed
- General basic communication skills exclusively 21
- General basic communication skills in combination with specific challenges or 11
disciplines
- Specific challenges exclusively 25
10 - Motivational interviewing
3 - Breaking bad news
3 - End of life care
4 - Cross-cultural (including work with interpreters)
5 - Other
- Patient groups and medical disciplines 4 e.g. palliative care, family medicine
- Written communication 3
- Mixed (general communication skills and specific challenges and/or specific 11
discipline)
- Not mentioned 5
Type of knowledge assessed
- Knowledge-based instructions 17
- Behaviour-based instructions 12
- Both 13
- No mention about the lead-in question 28

3.4.2. Reliability

3.4.2.1. Instrument  reliability. Information  about instrument
reliability was provided in less than a third of the instruments,
either for the whole instrument, for different versions of an
instrument, for subscales of the instrument or for pre-post-
interventional data. Cronbach’s alpha was most commonly
reported. Cronbach’s alpha values ranged from.29 [55] t0.92 [72].
However, not all of them were related to the assessment of
communication skills (see 3.2.1). Other measures of reliability
included bivariate correlation coefficient between different parts of
an instrument; test-retest reliability [100]; bivariate Pearsons'
correlation coefficient between items related to one vignette [92];
comparison of internal consistency of a short and long test version
[72]; and Kudar Richardson 20 (KR20) [72]. Two author groups used
Generalisibility Theory to report reliability [54,66].

3.4.2.2. Rater agreement and reliability. Less than a quarter of
studies/tests reported interrater reliability. Depending on the
number of raters, either Cohen’s kappa or intraclass correlation
was reported. Kappa and ICC values ranged between.14 [94]| and.96
[100,104].

3.4.3. Validity

Information about construct validity, concurrent or predictive
validity was reported for 18 instruments. In twelve studies, different
approaches were used to evaluate construct validity; factor analysis
[50,67]; structural equation modeling [G7]; expert validation of re-
sults [74]; hypothesis driven subgroup analysis to estimate dis-
criminatory power e.g. phases of studies, gender [50,92,96,113];
sensitivity of training effect in a pre-post design [74,75,77,84,100];

comparing an intervention and control group [92,95]|; following
students over time [77]; or a Content Validity Rate and Content
Validity Ratio [106]. Data about concurrent validity was reported for
ten instruments. These were estimated using correlation with other
knowledge test results [77,88,100], correlation with measurements
of behavior [68,88,92,100], correlation between test and attitudes,
confidence or comparable constructs [84,89,96,104], and correlation
with data from peer and patient evaluation [73]. Five studies pro-
vided information about the predictive validity of knowledge tests
for later behavior [67,77,88,100,113], and one study reported incre-
mental validity for a Situational Judgement Test [88].

3.5. Instrument availability

Only nine complete instruments were available in the article, in
the appendix or online [58,59,61,76,82,100,114,116,118]. The most
common forms of instrument description were a narrative descrip-
tion of the instrument in the text or parts/examples of the instru-
ment given in the text or in tables. For five instruments, authors
suggested that they could be contacted directly to request copies of
the instrument [92,97,117,121,122].

4. Discussion and conclusion
4.1. Discussion

Written assessments of the cognitive component of commu-
nication skills are reported more frequently than we expected de-
spite the fact that OSCEs and work-place based assessments are
considered to be the best assessment measures of communication
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Stimulus characteristics

n=15
n=20
n=15
n=8
n=7 n=4

rich written rich video
rich other poor
mixed not mentioned
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Response formats

n=13

n=7 n=29

n=21

selected
constructed
mixed

not mentioned

Fig. 2. Stimulus and response formats.

skills. The number of studies reporting the written assessment of the
knowledge component of communication skills is increasing.
Examinees at all levels of training and among a broad variety of
health professionals, especially in Northern America are included. It
is used for the assessment of general communication skills as well as
for specific communication challenges.

The second main finding of this review is the heterogeneous
quality in the reporting of the information regarding the instrument
development, content, administration, feasibility, and psycho-
metrics. Although instruments were generally developed by the
authors, third of authors did not report any information about the
quality criteria used in their development process. Reference to an
existing theoretical framework or specific communication principles
for the training or instrument development was often lacking.
Psychometric properties were reported for only a minority of in-
struments. Both educators and researchers need to be able to eval-
uate whether the outcomes or scores resulting from the use of an
assessment instrument can be reproduced and meaningfully inter-
preted in order to determine if the results are generalizable or lim-
ited to a specific context [44]. There is also a need for more
information about the evidence of validity. Downing suggests five
sources of validity that should be considered when interpreting
scores [45]: 1) the content which refers to the match between the
content of the test and the domain taught 2) the response process
which covers all processes aiming at reducing the sources of error in
relation to the test administration (validation of preliminary scores,
quality control/accuracy of final scores, understandable description
of scores for students, etc.) 3) the internal structure such as the item
analysis, score scale reliability and standard errors of measurement
4) relationship to other variables —correlation with other measures
of the same achievement or ability 5) consequences of the assess-
ment on examinees, faculty, patients or society. Lack of reporting on
validity estimates may be due to limited space provided by journals.
It may also reflect the authors’ lack of awareness about the im-
portance of reporting the psychometric properties of an instrument,
of constructive alignment between the training/topic taught and the
assessment instrument [123], as well as the use of several quality
control processes in order to ensure the quality of the instrument.

A third finding is that most authors did not specify the level of
knowledge that the instrument was measuring with regard to clin-
ical communication. This is surprising since a basic assessment

principle is that the choice of the question should match the level of
knowledge to be measured. Several models have been developed to
assist with the categorization and assessment of different levels of
cognition such as Miller’s pyramid or Bloom’s taxonomy. The fre-
quent use of context rich stimuli suggests that most authors as-
sumed that the assessment of communication skills cannot be based
on factual knowledge alone and that it requires some form of con-
textualisation. Indeed, several studies have highlighted the fact that
communication challenges are context specific and that commu-
nication styles and strategies need to be adapted to the specific
circumstances and goals of the consultation [124-126]. The type of
instructions used in the lead-in questions also indicates that written
tests of communication skills were used to assess higher levels of
cognition including analysis, interpretation, creation as well as si-
tuational awareness and not just recall or understanding of factual
knowledge. In this regard, Situational Judgement Tests, which were
used in four of the included studies, are a promising format for as-
sessing competencies used in ill-defined situations such as com-
munication [55,88,92,96].

Finally, we found that intervention studies mainly used a pre-
post single group design. Although analysis of the research metho-
dology about use of written assessments of communication skills
was beyond the scope of the review, we encourage researchers using
written assessments to measure the impact of a training interven-
tion to consider study designs which will result in stronger levels of
evidence.

There are several limitations to this review. Written assessment
of communication skills was a broad construct which includes many
disciplines, approaches, definitions and topics. We found that the
process of indexing relevant studies was a difficult task ending up
with more than 20,000 abstracts. Despite the fact that we combined
four categories of key words in order to include all relevant articles,
it is possible that we missed some important studies resulting from a
lack of specific indexing in several databases. We did not include
studies in languages not spoken by any of the authors and did not
look for the grey literature, included PhD theses not published in
peer reviewed journals. The data extraction reliability was not
measured in a blinded way with regard to clinical communication
and two researchers were co-authors of four of the articles (CK and
NJP). However, the studies were reviewed several times, first in four
groups of pairs, then by a group of four authors not involved in the
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Table 3
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Recommendations for researchers and teachers regarding written assessment of communication skills based on a literature review [26,34,35,44,45].

Dimensions

Recommendations for researchers on how to report about written
assessment of communication

Issues to consider for teachers when choosing a written
assessment instrument about communication

Origin of the test

Purpose of the test

Topic covered (and the model/

principles used if published)

Type of knowledge measured

Writing of questions

Number of items

Type(s) of stimulus and leading
question(s)

Response format(s)

Type(s) of scoring

Psychometrics

Feasibility of scoring and
administrating

Test availability

Educational impact

Describe if it was self-developed, based on a previously existing test
or was modified according to a previously existing test

Specify whether it was summative (specify if high stakes), formative
or other

Specify the topic, mention explicitly whether the teaching/
assessment referred to a model, a theory and/or best practices
(constructive alignment)

Refer to a taxonomy and if not possible, specify which level of
cognition was assessed in the test and whether it matched the
learning objectives of the activity (constructive alignment)
Mention who were the writers, to which extent they were qualified
as content experts, if not, whether the questions were reviewed by
experts, write whether there was a review process for clarity and
sensitiveness

Mention the number of questions and on which basis the authors
considered that the number was sufficient to sample the content

Describe the number and type of context rich (written vignette,
video, transcript, etc...) and context poor stimuli

Mention the number and type of responses:

- Selected response: true/false, single best answer,

etc...— Constructed response: short answer, essay, reflective
writing, etc...

Explain how the correct/best answers were defined (theory-
principles, expert-based, etc...) and what type of credits were given
for the correct answers. For constructed response, provide
information about how the scoring grid was established.
Furthermore, address the standard setting procedure if whole tests
were used for summative assessment purposes.

Report the

- test/item properties (means, standard deviation, item difficulty,
item-test correlations)- Reliability (consistency over items,
consistency over raters)- Validity (content, correlation with other
variables, consequences)

Mention whether the test scoring and the test administration were
feasible, what improvements should be further implemented

Whenever possible, make the whole test available in the article/in
appendix/online

Mention whether performing the assessment resulted in an
educational effect

Consider for whom and in which context the test was
developed in order to evaluate its transferability to your
own context

Define the purpose of your assessment to help you define
the weight to attribute to several elements such as the use
of a blueprint, the number of questions, the process of
writing questions and scoring answers and the
psychometric properties of the test

Foster a test that was based on a model, a theoretical
framework or best practices that is in line with the content
of your teaching activities

Ensure that the level of cognition the test assesses reflects
the learning objectives of your activity. Define whether you
want the questions to be knowledge or behavior-based.
Pay attention to the review process used in the writing of
questions to evaluate whether it respected some standards
of quality

Make sure that the number of questions included in the test
is sufficient to cover the content of what has been taught,
especially for summative assessment.

Favor context rich stimuli that refer to authentic and
relevant patients' problems and to contexts closely
resembling clinical practice

Script concordance test, situation judgment test and
reflective portfolio assessment represent high order written
assessment of communication

Chose the response format according to the level of
cognition you want to measure and the time and human
resources you have. However, it is the content of the lead-in
question or stimulus more than the response format that
determines what the question tests

Pay attention to the process used in defining the scoring and
evaluate whether it respected standards of quality

Make sure that the test has strong psychometric properties
if you intend to use it for summative/high stakes exams. A
pass/fail cut-off point should be then defined, using an
established standard setting procedure

Assess whether the test administration and scoring is
sufficiently detailed to be replicated and feasible in your
own context in terms of time and human resources

Do not hesitate to write to the authors to obtain the whole
test. If necessary ask for the permission to translate the test
to your own language.

Check whether the test had a reported impact on future
learning, OSCE scores or on workplace performance.

studies. CK and NJP scanned all studies several times to check am-
biguity before finalizing the final table summarizing the main data
extracted (Appendix B). Disagreements or ambiguity were solved by
discussion. Finally, we did not assess the quality of study designs and
results as that was beyond the scope of this review. However, we
plan to further analyze the quality of data in those studies which
reported information about reliability and validity.

The quality of reporting regarding the instrument development
and scoring needs to be improved to allow the replication and in-
terpretation of written assessment results and scores in the field of
communication. We recommend that the questions reflect what has
been taught (adequate blueprinting) [34], are in sufficient numbers
to cover the domain assessed, and are clearly written and reviewed
by content experts. The appropriate selection of question writers is
essential [37]. The choice of the question needs to match the level of
knowledge to be measured. Pretest piloting is recommended to
identify flaws or lack of clarity [34]. Marking schemes need to be
developed and weighted to reflect the relative importance of each

item [37]. Otherwise, medical educators and teachers will not be
able to understand when and how to use written assessment
until reporting of such elements improve.

The authors of this review are members of the assessment sub-
group of the teaching committee of EACH (tEACH). We would like to
provide recommendations for researchers and teachers based on
key principles of written assessment and on our experience as
clinical teachers and assessors of communication skills. These re-
commendations are summarized in Table 3. We see these as a
starting point for further discussion and invite all researchers and
teachers interested in the topic to provide feedback to us to improve
these recommendations for our future work.

4.2. Conclusion

Both educators and researchers need to be aware of what and
how to report information about test development regarding written
assessments of communication skills in order to allow appropriate
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interpretation of written assessment results and scores. Further re-
search is needed to better delineate the advantages of written as-
sessment in comparison with other formats. We also need to define
for which group of learners written assessment is the most appro-
priate format. It would be of interest to evaluate whether perfor-
mance on written assessments of communication early in the
curriculum is correlated to clinical performance in the OSCEs or the
work-place. It would allow early identification of learners who may
be at risk for poor performance in the future and so facilitate the
implementation of remediation for those learners.

4.3. Practical implications

Written assessment is widely used in the field of healthcare
communication. Improvements in instrument development, instru-
ment items and psychometrics reporting may help communication
skills teachers better define when and for whom written assess-
ment of communication is indicated. Further research is indicated to
further validate the existing instruments.
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Pubmed Communication [MeSH] OR communication [Title/Abstract] OR Interpersonal Relations [Mesh:NoExp] OR Interpersonal Relation* [Title/Abstract] OR Professional-
Patient Relations [Mesh] OR Professional-Patient Relation* [Title/Abstract] OR Nurse-Patient Relations [MeSH] OR Nurse-Patient Relations [Title/Abstract] OR
Physician-Patient Relations [MeSH] OR Physician-Patient Relation* [Title/Abstract] OR Physician Patient Relation* [Title/Abstract] OR Doctor-Patient
Relation* [Title/Abstract] OR Doctor Patient Relation* [Title/Abstract] OR Social Skills [MeSH] OR Social Skills [Title/Abstract] OR Interpersonal Skills [Title/Abstract]
OR Social Competence [Title/Abstract] OR Patient-Centered Care [MeSH] OR Patient-Centered Care [Title/Abstract]

AND

Educational Measurement [MeSH] OR Educational Measurement [Title/Abstract] OR Educational assessment* [Title/Abstract] OR Educational Examination* [Title/
Abstract] OR Written assessment™ [Title/Abstract] OR Written exam* [Title/Abstract] OR Written measure [Title/Abstract] OR Written measures [Title/Abstract] OR
Written measurement [Title/Abstract] OR Written measurements [Title/Abstract] OR Written test* [Title/Abstract] OR exam [Title/Abstract] OR exams [Title/
Abstract] OR examination [Title/Abstract] OR examinations [Title/Abstract] OR Assessment [Title/Abstract] OR Assessments [Title/Abstract] OR Assessing [Title/
Abstract] OR Assess [Title/Abstract] OR Test [Title/Abstract] OR Tests [Title/Abstract] OR Testing [Title/Abstract]

AND

Computer Simulation [MeSH] OR Computers [MeSH] OR Writing [MESH] OR computer-based [Title/Abstract] OR Computer [Title/Abstract] OR computers [Title/
Abstract] OR Videotape Recording [MeSH] OR Videotape Recording [Title/Abstract] OR Videotape Recordings [Title/Abstract] OR Video-based test [Title/Abstract]
OR Video-based measurement [Title/Abstract] OR Video-based measurements [Title/Abstract] OR video [Title/Abstract] OR Question [Title/Abstract]

OR Questions [Title/Abstract] OR Multiple choice [Title/Abstract] OR Open-ended [Title/Abstract] OR Close-ended [Title/Abstract] OR Essay [Title/Abstract] OR
Script [Title/Abstract] OR Vignette[Title/Abstract] OR Situational judgement test [Title/Abstract] OR Reflective writing [Title/Abstract] OR Scenario [Title/Abstract]
OR paper-and-pencil [Title/Abstract]

AND

Knowledge [MeSH] OR Cognition [MeSH] OR Clinical Competence [MeSH] OR Knowledge [Title/Abstract] OR Cognition [Title/Abstract] OR Clinical Competence
[Title/Abstract] OR Skill [Title/Abstract] OR Skills [Title/Abstract] OR comprehension [Title/Abstract] OR cognitive process [Title/Abstract] OR analyse [Title/
Abstract] OR analyze [Title/Abstract] OR explain [Title/Abstract] OR understand [Title/Abstract] OR evaluate[Title/Abstract]

Appendix B. : Differences between behavioural and knowledge-oriented instructions

Behavioural-oriented questions Prototypical instructions were:

® How would you proceed with the consultation?
® Write here what you would say next
® How would you react? (select the best from a list of given reactions)

Knowledge-oriented instructions Prototypical instructions were:

Identify verbal and nonverbal communication strategies (using three scenarios)

What is the best course of action for communicating with Mr. Smith?

Indicate anything the physician omitted to do or could have done better.

What is the bppenest way to explore a patient perspective?

Which of the following strategies is most appropriate for a first step to start a conversation?

What is the most effective response?

Which of the following questions is an open question?

Where would you use a summary?

What would be an adequate next step of the medical student in the given scenario?

What procedure ensures that you communicate the information in a way that is understandable and tailored to the patient?

10
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Appendix C
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Articles included in the scoping review and their main characteristics regarding study aims, design, content, question and answer formats
and psychometrics.

Appendix D. Examples of stimuli and responses (modified examples extracted from the articles)

Type sti- Type response Examples (adapted from|[61,96,108,113]
mulus
Poor sti- Selected response Towards the end of your consultation, if you ask the patient an open-ended question like ‘anything else you would like to ask me?’ this is
mulus likely to lead to the patient with cognitive impairment:
being silent
being confused about what to say and not bringing up any healthcare concerns
inviting to share their worries or questions with you
To help a worried patient to further describe his/her complaints, certain communication skills are more adequate than others. Assuming the
following interventions are given in an understanding tone of voice, in the majority of cases:
1. In reality it is often not so bad is better than it worries you, doesn'it it? True/False?
2. What is it that worries you? Is better than: I have experienced something similar True/False?
Poor sti- Constructed re- No example found in the articles. However, here are some examples:
mulus sponse Please explain which strategy is related to each letter of SPIKES

Rich stimulus

Rich stimulus

Define what is empathy and how it helps building up the relationship with the patient (10 lines)

Selected response Please watch the following video: https//: ....

Please focus on the end of the film. The following questions refer to it.
Task: what would be an adequate next step of the doctor in the conversation with Mrs Smith?

Answer:

Please click on the slider scale to active it and then drag the slider to the desired position (a line from very appropriate to very

inappropriate)

a) You know that such a high cholesterol level is really dangerous for you and you need to take medication. Can [ explain to you the effect

of the medication?

b) How do you know that you will not tolerate the medication?

c) Silence...

d) Did you mention the side-effects of the medication to your general practitioner?

e) You seem worried, Mrs Smith
Constructed re-
sponse

Write here what you would say next.”

A 47-year-old unemployed bank employee tells you: “My life has just no meaning anymore. I'm worthless. [ can’t find a job. Everything |
try to do fails. Sometimes [ wonder whether it’s worth it.”
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