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Abstract

Title: Factors and interactions influencing direct observation: A Literature Review Guided by Activity

Theory

Purpose

Ensuring that future physicians are competent to practice medicine is necessary for high quality patient
care and safety. The shift towards competency based education has placed renewed emphasis on direct
observation in authentic patient care contexts. Despite this interest and multiple studies focused on
improving direct observation, threats to the validity and reliability of measured outcomes remain
underexplored and unresolved. I chose to re-examine the literature on direct observation in authentic
contexts using Activity Theory as a guide to explore the numerous interactions and influences that may

affect this complex activity.

Method:

I conducted a literature review of direct observation in authentic patient contexts by systematically
searching databases PubMed, ERIC, Embase, and Web of Science. I extracted key data from the studies
and applied Activity Theory to the findings to identify factors affecting these observations and the

interactions between them.

Results:



19 articles were included in the analysis, 13 involved GME learners and 6 for UME. Of the 19 six were in
the operating room setting and four were in the Emergency department. Using Activity Theory, I
discovered that while numerous studies focus on rater and tool influences, very few study the impact of
social elements. These are the rules that govern how the activity happens, the environment and members
of the community involved in the activity and how completion of the activity is divided up among the
members of the community. I also did not find a wealth of literature that examined the potential impact or

influence of gender or ethnicity of the rater, learner, or patient.

Conclusions:

Viewing direct observation through the lens of Activity Theory enables educators to implement curricular
changes to improve direct observation of assessment. Using Activity Theory as a guide, the multi-
directional impact of the numerous elements involved in the performance of direct observation can be
explored. Activity Theory also allows researchers to design studies to focus on the identified

underexplored interactions and influences.
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Chapter 1: Introduction

Directly observing medical trainees performing essential physician skills, including interactions
with patients, requesting consultation, running an interdisciplinary team or leading a family meeting has
been used for decades in medical education as a method to assess learner abilities. However, due to the
nature of direct observation, which is based on a human’s perspective of the observed activity, there is
potential for this type of assessment to be fraught with potential error and bias (1-3). Moreover, direct
observation does not happen in isolation, but can be influenced by the environment (4,5), by prior
experiences of the rater and learner (6), by members of the healthcare team and/or patient’s family, and
by the purpose of observation (7). In this light, direct observation can be considered a complex activity,
subject to numerous influences beyond the learner and the rater. Therefore, to examine the varied
influences on direct observation, I chose to apply the lens of Activity Theory (8,9) to explore published
studies about direct observation in authentic clinical contexts. Activity Theory is a relatively new
approach to analyzing the various elements involved in a complex activity system, such as occurs in
direct observation, and the potential tensions between those elements. Through this lens, I hoped to
characterize the literature, identify any gaps, and, if warranted, offer practical and evidence-informed

suggestions for educators involved in direct observation.

Over the past several years there has been increasing focus on competency based medical
education in both undergraduate and graduate medical education. The term competency based medical
education (CBME) is subject to various definitions. In general CBME refers to medical education that is
outcome based and geared towards observing and documenting a trainee’s ability to perform the duties
associated with their profession regardless of context. (10). Multiple frameworks have been proposed to
assist medical educators in the assessment of medical trainees. (11) For example, the Accreditation
Council for Graduate Medical Education, through the Milestones project (12) and the Association of

American Medical Colleges’ Entrustable Professional Activities (EPA) (13), both emphasize observable



skills and actions that a medical learner should perform as they advance towards greater

independence. As medical students progress from pre-clerkship experiences towards advanced clerkship
rotations, assessment tools shift focus from question-based exams towards direct observation, or
competency-based examinations. These performance assessments are rooted in observations such as the
ability to perform history taking, completion of a physical exam, and presentation of data to a resident or
faculty member. Although knowledge is still assessed in clerkship students via National Board of
Medical Examiners clinical subject exams or other multiple choice question exams, a significant
component of whether or not the student passes the clerkship and advances to the next level is based on

direct observation performance evaluations.

Direct observation of the student, intern, or resident when the attending is present during the
entirety of the observed encounter is one of the most effective methods for ensuring that the learner
possesses the knowledge, skills, and attitudes necessary to practice medicine in an authentic clinical
context (2). This translates to the concept of does according to Miller’s pyramid (14) and represents
greater advancement along the trajectory from novice to expert and the move toward independent
practice. However, despite the importance and effectiveness of this assessment approach, direct
observation, like all assessments, presents challenges. For example, acknowledging that direct
observation in authentic contexts is preferable in that it increases the content validity of the assessment
(15), the use of real patient encounters for assessment can be challenging and can frequently be dependent
on the randomness of patient complexity arriving in clinic that day, the time allocated for the encounter,
patient behavior, and whether or not the patients are on time. Additionally, researchers have observed
that in direct observation assessments much of the variability in learner performance can be attributed to
the rater and not what knowledge, skills, and attitudes the trainee demonstrated. (2,16-20) Similarly, the
impact of these factors has been noted in relation to learner characteristics.(21-23) Another issue is that
the quality of the direct observation can be poor, even after preceptors have had a block of instruction on

the use of the evaluation tool, face-to-face training on direct observation, and knowledge checks using



video assessment of learners; whereas in some cases training has been shown to improve observer

performance. (24-26)

These numerous sources of variation; many of which are beyond the learner’s control, can
significantly impact the learner’s confidence, performance, and even threaten the overall validity of the
assessment outcome. Clerkship directors are tasked with making pass/fail decisions regarding a students’
progress towards readiness for GME, which includes assessment of the student’s ability to independently
perform essential physician skills. Deans of medical schools are tasked with making decisions to award a
medical degree to a student in part based on mastery of the skills deemed essential for a student to enter
graduate medical education. Residency Program Directors in turn are tasked with graduating learners who
have been deemed competent to independently practice their chosen specialty, in large part based on
clinical observation of that learner’s mastery of ACGME Milestones. Entrustment decisions about skills
and decisions to allow a physician to practice independently without supervision require accurate,
objective, and valid assessments of the physician’s clinical skills. Direct observation can be applied to any
of the physician skills deemed necessary by the EPA’s and the Milestones, and can be a powerful tool to
aid physicians tasked with making decisions regarding a learners’ readiness to advance to the next
academic level. When coupled with appropriate feedback direct observation can be a valuable
instructional method for learning providing community members with insight into actions, behaviors, and
knowledge. In the era of CBME, this method can be an integral part of summative assessments to
determine if a learner has successfully mastered physician skills based on observing what the learner
actually does in authentic clinical contexts. However, direct observation should play such a significant
role when the outcome, whether it is for learning or of learning, is rooted in the individual knowledge,

skills, and attitudes of the learner.

Purpose and Research Question
Several studies have examined factors related to rater cognition, rater training, and the assessment

tools used to facilitate direct observation. To summarize these studies, knowledge syntheses have been
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published exploring the literature on each of these subjects or their combination. For example, reviews
have studied contextual factors such as the patient or case complexity as well as the environment in which
the observation happens and time demands on the rater. (3,15,26) These knowledge syntheses generally
examine the impact of these factors on the rater and rater assessment. However, to better understand what
impacts direct observation assessment and why outside influences impact the outcome, the interaction of
all the elements upon each other should be explored. Thus, I wanted to take a closer look at direct
observation using a wider lens to investigate what has been published on these factors and to explore the

interaction of other factors as they relate to this complex activity.

Theoretical framework

What is activity theory?

Activity Theory provides a framework to understand and analyze the complex activities of
humans, the systems in which they work, and the interactions or tensions between multiple factors
associated with the activity. (8,9) The key concept of Activity Theory is that there is a subject (the person
doing the activity) who utilizes tools (either tangible or intangible) to accomplish the activity, to work on
an object (usually described as the reason or purpose of the activity) in order to achieve an outcome,
which is not necessarily the intended one. A central premise of AT is that knowledge and learning are
mediated through the use of tools or artifacts. Additionally, the theory posits that the activity can be any
interaction between the subject and the world around him/her. Another fundamental element of AT is that
the subject and the object should both be transformed as a result of their interaction. The tools that help
mediate the action can also be changed and developed over the course of the interactions between the
subject and object of the activity. In the late 1990’s, Engstrom expanded on AT and included elements
related to the social context of the activity; the community, rules and division of labor. The community
includes other members who may be involved in the activity as well as the environment where the activity
happens. For example, in direct observation, the community can include the learner, the subject as well

as the patient, the program director or clerkship director and the location (the operating room, emergency



department or ICU). The rules that govern how the activity operates can be explicit or implicit. The
division of labor refers to how the tasks necessary to carry out the activity are divided up amongst the
members of the community. These three new elements, interact with and influence the subject, the object
and the tools. An example of how Activity Theory can be applied to any complex activity

(home/work/school balance during the COVID-19 pandemic) is found in Figure 1.

Figure 1: Application of Activity Theory to COVID Quarantine:

Tool: wifi, zoom, asynchronous learning

Object: Children passing Outcome: maintaining
Subject: Parent R — - grade level — Employment, functioning
’ Home, and child academic
SUCCESS

Rules: school curriculum requirement Community: child, otherchildren, Division of labar: job, other kids,
Assignments, assessments, work rules spouse/partnerpets, school teacher Spouse/partner, household needs

Why apply activity theory to the literature on direct observation?

Direct observation is designed to be an effective tool to assess learners performing clinical skills
required for the safe and independent practice of medicine. Several factors beyond the rater, the learner,
and the assessment tool can influence the ultimate outcome. These factors include the experience level of
the rater, the learner’s training level, decisions regarding who selects when and on what patient to perform

the observation, the location of the observation, time allowed for the observation, the patient complexity,
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and the presence of other members of the healthcare team. Because these numerous factors have the
potential to impact each other, direct observation can be considered a rather complex activity system.
Activity Theory enables investigators to explore the potential tensions between the extensive set of forces
that are involved when a human interacts with the world around him/her. An important concept in
Activity Theory is the transformation of the subject and object through their interaction which is mediated
by the use of tools; which can be modified and developed through the interaction. During direct
observation, there is an interaction between the rater, the learner and the object of the observation which
is either a formative or summative assessment. This observation is mediated through the use of tools,
such as the observation form and the patient’s case complexity. Another benefit of using Activity Theory
to explore direct observation is the inclusion of the community, which enables educators to consider the
role that each member (e.g., the rater, learner, patient, other faculty members, program and clerkship
directors, other members of the healthcare team) in the community plays. This can include power
relationships between the members and the responsibilities of the community members. A unique aspect
of Activity Theory is its ability to allow researchers to explore the tensions between the various elements
enabling them to explore the impact that each element has on each other and ultimately the outcome. For
example in Figure 1, there could be tensions between the parent and division of labor (how should he/she
divide time between instruction of each child plus complete job responsibilities and household
management?).

Thus, in this thesis I use Activity Theory as a guiding framework to identify and consider the
numerous factors involved in direct observation and the equally important interplay between these
factors. To this end, a literature review was conducted focusing on publications from the previous decade

that described factors impacting direct observation of learners while engaged with real patients.



Chapter 2: Factors and interactions influencing direct observation: A Literature Review Guided by
Activity Theory (manuscript submitted to Teaching and Learning in Medicine)

ABSTRACT:

Title: Factors and interactions influencing direct observation A Literature Review Guided by Activity

Theory

Purpose

Ensuring that future physicians are competent to practice medicine is necessary for high quality patient
care and safety. The shift towards competency based education has placed renewed emphasis on direct
observation in authentic patient care contexts. Despite this interest and multiple studies focused on
improving direct observation, threats to the validity and reliability of measured outcomes remain

underexplored and unresolved.

Method:

We conducted a literature review of direct observation in authentic patient contexts by systematically
searching databases PubMed, ERIC, Embase, and Web of Science. The authors extracted key data from
the studies and applied Activity Theory to the findings to identify factors affecting these observations and

the interactions between them.

Results:

19 articles were included in the analysis, 13 involved GME learners and 6 for UME. Of the 19, 6 were in
the operating room setting and 4 were in the Emergency department. Using Activity Theory, we
discovered that while numerous studies focus on rater and tool influences, very few study the impact of

social elements. These are the rules that govern how the activity happens, the environment and members



of the community involved in the activity and how completion of the activity is divided up among the

members of the community.

Conclusions:
Viewing direct observation through the lens of Activity Theory enables educators to implement curricular
changes to improve direct observation of assessment. Activity Theory also allows researchers to design

studies to focus on the identified underexplored interactions and influences.

BACKGROUND

Ensuring that future physicians are competent to practice medicine is necessary for high quality patient
care and patient safety. For decades, direct observation of learner competence during real patient
interactions has been a frequent instructional and assessment method in medical education, which has
major implications for learners’ progression through training (15,27) However, attention to direct
observation has intensified due to recent emphasis on competency-based medical education and
accreditors’ recommendations to use direct observation to assess Milestones and Entrustable Professional
Activities.(12,13) This new emphasis and the potential immediate and downstream effects on the learner,
the profession of medicine, and patient safety, necessitates that direct observation be a reliable method of
assessment. Several studies have described potential threats to the validity of direct observation, however
most focus on either the rater, the learner or the tool and do not fully explore other factors and the

interactions between them.

Direct observation is the process in which a supervising physician is present in the clinical environment
with the learner to make a determination of learner competence. This includes assessments of the learner
with a patient, during a patient hand-off, or communicating with members of a healthcare team. In most
instances, the rater is conducting the direct observation based on requirements of the Accreditation

Committee on Graduate Medical Education (ACGME), the program, and/or medical school. At the same



time the rater has other responsibilities including ensuring safe patient care, productivity metrics, etc. to
consider during the assessment. The rater also must consider the learner’s performance in the context of
the patient case, which is unpredictable. In addition to providing faculty with information regarding how
well the learner is progressing from novice to expert, direct observation can benefit the learner by
providing opportunities to learn in authentic clinical settings, to receive more meaningful feedback,
participate in learner-centered instruction, and to feel more comfortable when performing the skills being

observed.(28,29)

Despite the acknowledged importance of reliable and valid direct observation, factors beyond the
learner’s demonstrated knowledge, skills, and attitudes, have been identified as influencing the outcome
of the assessment. These factors may have implications which threaten the validity of the rater’s

possible conclusions. Several knowledge syntheses have investigated these factors.(19,30-33) For
example, Gingerich, et al found that case complexity and rater “idiosyncrasies” were responsible for
much of the variance in direct observation. (30) In another review, Tavares explored rater assessments
through the lens of mental workload arguing that increasing demands on the rater “overload cognitive
capacity”(31,p298) results in potential rater short-cuts and rater error. Additionally, a systematic review
by Lee classified factors affecting direct observation as either intrinsic or extrinsic to the

rater.(19) Intrinsic factors included, but were not limited to, training and experience level of the assessor

whereas extrinsic included rater specialty, case complexity, and setting of the encounter.

While these publications are valuable, they do not fully explore the influence of extrinsic factors, such as
rules for conducting the assessment, the environment, or the amount of time and resources

required. Additionally, researchers have not extensively studied how these factors interact upon and
influence each other. For example, Lee excluded observation of procedural skills, and although external
factors were noted, the focus was on intrinsic rater factors (19). Additionally, in another review,
Gingerich focused on how raters create judgments, breaking them down into 3 separate perspectives. The

third perspective, addressing rater idiosyncrasy, mentioned the importance of context in rater

9



assessments. Context was described as the “dynamic interaction between everyone and everything within
the environment”. (3,p1060) Although both reviews acknowledged factors beyond the rater and the
learner, neither fully considered the interaction of all of these various factors upon each other. Due to
the varied nature of these factors, along with the complexity of performing direct observation, we propose
that there is value in expanding upon these reviews and in using Activity Theory (8,9) to guide our effort

in unpacking the complexity of factors, their interactions, and the impact on direct observation.

Activity Theory provides a framework to understand and analyze the complex activities of humans, the
systems in which they work, and the interactions or tensions between multiple factors associated with the
activity.(8,9) The key concept of Activity Theory is that there is a subject (the person doing the activity)
who utilizes tools (either tangible or intangible) to accomplish the activity, to work on an object (usually
described as the reason or purpose of the activity) in order to achieve an outcome. In the late 1990’s,
Engstrom expanded on AT and included elements related to the social context of the activity.(8) These
three new elements, the community; the rules that govern how the community operates; and the division
of labor between the members of the community all interact with and influence the subject, the object and
the tools.(Figure 1) To explore this interplay of factors, we will review the literature on direct
observation using Activity Theory, which will enable us to identify relationships between factors and
expose gaps. Finally, we will suggest strategies to address the tensions that arise among the factors

affecting the success of direct observation.

Figure 2: Basic elements within an activity system
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Methods:

We conducted a review of the medical literature focused on factors impacting direct observation
assessments in the authentic environment of patient care. The members of the coding team included 3
clinicians (MS, LP, SW) with several years experience of performing direct observation in the clinical
setting at the UME and GME level, and a non-clinician (LM), with expertise in conducting knowledge
syntheses. DT, a clinician and health professions education researcher, provided guidance on the

application of AT to data collection and analysis.

Data Collection

Consulting with a medical librarian and guided by our specific research question, we searched PubMed,
Embase, Web of Science, and ERIC using combinations of medical subject headings and keywords
including observer variance, observer bias, rater cognition, rater stringency, direct observation, workplace
based assessment, and mini-CEX (34) (See Appendix A for complete search strategies). To enhance the
search strategy, articles selected for full-text analysis were examined and relevant terms were added to the

search. The literature search was iteratively conducted with multiple returns to the databases and

11



modifications of the search terms were based on the abstracts selected for review. The final search was
conducted in June 2020. Reference lists of the full-text articles selected were hand searched for

additional potential articles. All references were managed in EndNote.

Inclusion and Exclusion

MS and SW independently screened titles and abstracts. We included journal articles published in English
between the years 2010-2020. To be included for fulltext review, studies had to be conducted in the
patient care context with authentic patients, either as a live encounter or a video recording of an actual
encounter, and focused on factors that impacted the direct observation of UME or GME trainees. LM
served as a tiebreaker when MS and SW were not in agreement about inclusion. When a decision could
not be made based on title and abstract review, it was included for full-text review. We excluded articles
or published abstracts not conducted in the patient care context (e.g., OSCESs) or those involving
simulation, allied health professionals, or non-UME/GME learners. Additionally, we excluded studies
not involving observation of a learner by a more experienced physician for the purpose of learner
formative or summative feedback. For example, observation of the validity of rating tools for making a
diagnosis, or observer variability in the use of a diagnostic scale were excluded. Studies where raters

watched a recorded video of a learner interacting with a standardized patient were excluded.

Data Extraction

We created a data abstraction sheet by adapting a Best Evidence in Medical Education synthesis coding
sheet (35) to align with our research aim. MS and LM met on three additional occasions to refine the
coding sheet for clarity. Team members independently piloted the form using a shared subset of included
articles and met to discuss any discrepancies in extraction and resolve any questions regarding the

extraction form. The final version of the extraction sheet was operationalized in GoogleForms.

12



We extracted key information (author, title, study population, type of study, type of assessment etc). We
also extracted factors related to the rater (experience as a rater, specialty, gender, training on the
evaluation form), the learner (training level, gender, familiarity with the rater, etc), the direct observation
form (reliability and validity data, time to complete, paper versus online, etc), and where the evaluation
was performed (operating room, emergency department, clinic, ward, etc) MS extracted data from all
articles. LP and SW independently extracted data from 7 articles each. LM extracted data from 11
articles. MS compiled all coders’ data for comparison between coders. MS and the coders met to

reconcile any differences in the data extraction. Consensus was reached by discussion.

Data Analysis

After initial data extraction, to ensure mutual understanding of the six key components of AT the research
team met to draft working definitions and create examples related to direct observation. During these
discussions, the team agreed upon the process for how they would be applied to the included studies,
including how they would be mapped onto the AT diagram (Figure 1). Next, for each study MS
independently identified which components of AT were present and the relationships between the
components. For a relationship to be included in the interaction analysis, the factors had to be studied and
their interaction or impact on the study outcome had to be reported in the results or discussion section of
the article. MS then met individually with LP, LM and SW to confirm this AT-focused coding for those

studies that they had independently coded earlier and to resolve any discrepancies via discussion.

Results:

The initial search resulted in 1,972 studies of which 19 were included.(5,6,21,36-51) (Figure

2). Summary characteristics of each article are listed in Table 1.

Figure 3: Literature review flow chart
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1972 articles

776
duplicates
1196 articles
1035 nat
refated to direct
observation
161 articles

40 articles for full
text review

21 ewcluded based
on exclusion criteria

19 articles included
for analysis

121 excluded due to :
-simulated patient
wideo review of sim pt
-non-UME/GME trainee
-review/perspective
article

Table 1: Summary characteristics of included articles (n=19)

Characteristics

N (%)

Country of origin United States

Canada

Netherlands
Australia/New Zealand

Taiwan

United Kingdom

8 (42.1)
3(15.7)
3(15.7)
3(15.7)

1(5.3)

Learner level

Graduate Medical Education

Undergraduate Medical Education

13 (68.4%)

6 (31.6)

14



Location of observation | Operating room 6 (31.6)
Emergency room 4(21)
Other 9(474)
Rater Faculty 19 (100)
Non-physician 2 (10.5)
Resident 1(5)
Observation form Mini-CEX 7 (36.8)
Workplace based assessment 3(15.7)
Zwisch Autonomy Scale 2 (10.5)
OPRS 1(5)
Direct encounter card 1(5)
GOALS 1(5)
T-MEX 1(5)
Not specified 3(15.7)
Intent of observation Formative 8(42.1)
Summative 2 (10.5)
Not specified 9 (47.4)
Method of observation | Live patient encounters (n=15) 15 (78.9)
Video review of real patients (n=4) | 4 (21.1)

Activity Theory analysis
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All of the included studies described factors, which we were able to map to the elements of AT. In the
following paragraphs, we list the factors in relation to the AT elements and then describe the observed

interactions between these elements.

Subject (n=19)

The subject included the rater and the associated traits that he/she brought with him/her to the
observation. Factors mapped onto the subject element were the rater’s level of experience performing
direct observation (n=9),(6,21,36,37,41,42,45,48,50) training on the tool (n=6),(36,40,41,44,48,51)
specialty, (n=2) (6,37) and rater gender (n=3).(21,37,38) For example in Chang, raters were classified by
gender, specialty (Emergency Medicine versus Trauma surgeon), and level of experience in performing

direct observation to determine if these characteristics had an impact on direct observation.(37)

Tools (n=19)

The subject uses tools to perform the action. Tools were classified as things the subject considers when
performing the direct observation of the learner, whether tangible (n=19) or intangible (n=9). Tangible
elements included the assessment form (n=16),(6,21,36-40,43-51) familiarity with the learner
(n=5),(6,38,42,44,45) and learner level of training (n=5).(21,38,40,42,51) Intangible components were
learner behavior (n=5),(21,39,41,42,44) patient behavior (n=2),(41,42) and patient/surgical case
complexity (n=9).(5,6,36,41-46) Ten articles specifically examined the impact of the direct observation
form on study outcome.(6,36-39,40,45-47,49,50). Familiarity with the learner was mentioned in 5
studies.(6,38,42,44,45) The complexity of the patient’s disorder or surgical procedure was noted in 7
studies.(5,21,36,42-44,46) In one study, raters were grouped by familiarity with the residents, noting that
there was a potential rater bias based on knowing the level of training of the surgical resident and

familiarity with their prior surgical performance.(6)

Object (n=19)
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The object, which is the purpose of the activity system, was defined in our analysis as the act of assessing
or observing the learner. There were 6 studies dedicated to procedural assessment (5 surgical residents
and 1 anesthesia residents). Direct observation in eight studies assessed overall clinical performance, of
which three also included whether or not the learner received feedback and/or an action plan.(37,40,47)
Olupeliyawa examined observation of medical students working as part of a healthcare team and assessed
their communication skills, recognizing their individual limitations, and including other healthcare

members in the plan of care.(47)

Rules (n=12)

Rules included things that govern how the subject interacts with the community and the tools in order to
influence the object, as well as things that impact how the division of labor happens. In our analysis this
included whether the study specified rules about the provision of feedback (n= 3),(37,40,47) who selected
when the observation happened (n=5)(39,40,46,47,49) and requirements regarding the timing of form
completion (n=4).(21,40,49,51) Donato provided monetary incentives for completing direct observation
weekly, and faculty were allowed to select the setting; however the form must have included an action
plan (40) Two studies examined the quality of completion between computer and paper-based forms,
both finding the completion rate was higher in the online format,(37,49) however only 1 found the quality
of the assessment improved based on the format used.(37) Multiple studies examined the number of

assessments needed for an accurate judgement regarding trainee performance (n=5).(39,43,47,48,51)

Community (n=19)

Community is defined as the members of the social circles that are affected by and also influence the
subject, the rules, and the tools as the action is being carried out. The community also influences the
division of labor. We included learners (n=19) and faculty members of the training programs or schools
(n=1). We also included the environment where the observation occurred (n=10),(5,6,21,36-38,44,49-

51) (eg,the medical school (n=6),(5,41,42,44-46) and the residency training program (n=14)) as part of
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the community. An article by Cheung compared direct observation of three groups within the hospital
community: Emergency Medicine residents who had longitudinal relationships with the supervisor, EM
residents who were not part of a continuity team, and residents who were from different residency

programs, but required to rotate in the Emergency Department.(38)

Division of Labor (n=38)

Division of labor is the process in which the actions occurring in the activity system are distributed
between the subject and community, while being mediated by the rules. In this analysis, the decisions
regarding when to be the teacher, the assessor, or the physician responsible for patient care were
included in this category. We also included the time needed to complete the observation and time for
provision of feedback (n=3)(40,46,47) as well as the number of assessments needed for a reliable
outcome (n=6).(36,39,43,47,50,51) For example, the study by Donato included the time required to
complete the form, the cost of printing the form, and the time required to record the

comments.(40) Chang discovered that the amount of feedback comments included on the form was

related to how busy the Emergency Department was on that particular shift. (37)

Interactions among elements:

Beyond classifying factors in relation to the elements of AT, we used AT to examine the articles for
evidence of relationships and interactions between the 6 elements. We discovered varying degrees of

interaction which could impact the outcome of the activity system.

The most common interaction, identified in all 19 articles, involved relationships among the subject, tool,
and object. Within this interaction, the tool included the direct observation form, the patient or surgical
case complexity, the learner’s level of training, and familiarity with the learner. In this situation, the
subject and tool influenced each other and the object. Lane discovered “Rater gender was independently

associated with meaningful autonomy, as both female and male residents were less likely to receive
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meaningful autonomy from female raters.” (21,p242) The subject element included the rater and their
gender, the tool was the learner’s gender, and the object was an assessment of the learner’s meaningful
autonomy in the operating room. The interaction influenced the ultimate outcome with female raters
being less likely to give meaningful autonomy to residents regardless of gender. Another study examined
whether familiarity bias could account for poor inter-rater reliability between local faculty and American
Board of Neurology and Psychiatry (ABPN) examiners. In this study the subjects are the ABPN external
faculty, faculty from the residents training program, and faculty from another local university. The
experience of the rater in assessing was also a subject element. The tools were the Neurology Evaluation
Exercise and familiarity with the resident. The object was determination of an acceptable or unacceptable
score on the assessment. The authors concluded that the poor correlation between these groups was not
the result of familiarity bias, suggesting that the tool (the Neurology Evaluation Exercise), and ABPN
examiner experience were potential factors.(45) Both the subject elements and the tool elements
impacted the object element which then influenced the outcome; poor correlation between raters viewing

the same performance.

Interactions between the subject, tool, division of labor, and the object (n=7) were also prevalent. Most of
these relationships centered around the number of observations required to improve the reliability of the
assessment. For example, Olupeliyawa found that “eight T-MEX forms is sufficient for all the different
clinical situations that the T-MEX targets. Students found completing 3-6 T-MEX encounters to be
feasible in a six-week term.” (47,p364) Although these relationships were mentioned, the studies did not
address the impact of this number on the rater, the learner, or the community. One study did

specifically mention role tension between faculty roles as teacher and assessor. “Major factors were
‘clarity’, overall impression of the trainee, role tension especially when giving constructive feedback,

prior knowledge of the trainee, and case complexity.”(44 p89)

Although rules regarding the direct observation were mentioned in 63% of the studies, only four (21%)

detailed an interaction or relationship between the rules and other elements of the AT
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diagram.(37,40,44,47) Chang, et al specified that all three aspects of feedback were to be completed on
each mini-CEX (rule), however they discovered that more experienced raters provided all three aspects of
feedback only 8.6% of the time, compared to 37.1% for junior emergency physicians.(37) Clarity of
what was being evaluated and “institutional expectations relating to the assessment”(44 p92) were

specifically mentioned as points of contention by faculty members in Lee’s study.

Few studies (15.7%) acknowledged the impact of the environment, which we classified as part of the
community, on direct observation. Chang considered how busy the emergency department was as a
potential reason for the lack of complete feedback on all mini-CEX forms, concluding that raters spent
less time providing feedback to learners and less time completing the form when the emergency
department was more busy. Therefore busyness of the emergency department was influencing the subject,
the division of labor, the community and the object.(37) Kelleher considered raters observing residents in
different contexts as one of the sources of rater variance,(43) citing entrustability varies based on whether
the observation is happening in the intensive care unit, a ward or clinic. Thus highlighting the influence
of the community on the subject and the object. Lee identified busyness of the emergency department,
interruptions, and background noise as factors that influence rater judgement, noting that busy assessors

may rely on gut feelings and more easily measured competencies when pressured for time.(44)

Discussion

In this study, we identified and described the key factors influencing direct observation. Going a step
further, we applied Activity Theory as a guiding framework for considering the interplay of these factors.
This application illuminated the interacting elements of the direct observation activity system such that

underexplored tensions and influences were discovered and will be discussed below.

Several studies have analyzed the influence of rater cognition and rater experience on direct observation.
(33,41,42,52-55) Numerous studies, including several Generalizability Theory analyses, have focused on

the reliability and validity of the outcomes measured when using a wide variety of tools including the

20



mini-CEX.(5,39,43,48,50,51) The application of Activity Theory to direct observation enabled us to
identify a gap in the literature regarding the collective influence of rules, community, and division of
labor on this complex activity. These factors are key elements of the social aspect of the activity, which

are frequently overlooked in studies regarding direct observation.

The impact and influences of community elements including the patient and the environment were not
studied in the majority of the reviewed literature. Beyond identifying the role of each individual in the
room and informing the patient that in addition to receiving care, they are participating in assessment of a
learner; Activity Theory allows educators to consider other potential tensions involving the

patient. Several of the studies in this analysis noted a role of patient complexity, however the full effect
of this on the outcome of the assessment was not considered. Patient complexity and patient behavior (a
more talkative or cognitively impaired patient) may impact division of labor with a more complex patient
potentially requiring additional time for observation necessitating adjustments to faculty and learner
schedules. Feedback to the learner could then be impacted due to additional time required for observation.
Through the lens of Activity Theory, these potential tensions involving the rules, community and division

of labor can be considered and addressed by educators.

The particular environment where the observation happens is another significant component of the
activity system. An assessment of a learner in a busy emergency department presents challenges that are
different than what is encountered in an assessment of a patient presenting with a routine problem in a
clinical setting. Several of the studies included in our analysis identified an impact of patient or surgical
case complexity; however only 3 acknowledged the effect of the environment on the assessment. Some
of these issues were mentioned in a Guideline published by Kogan, and we feel that Activity Theory
provides a framework for considering how to implement the “do’s”, how to mitigate the “don’ts”, and
possibly enable research to answer the “don’t knows” of direct observation.(26) For example, two of the
“don’ts” suggested for educators can be addressed through Activity Theory. Kogan recommended that

the responsibility of asking for observation should be shared between the learner and the rater.
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Additionally, she recommended attention to the “tension between being both a teacher and assessor”
(p297). Activity Theory enables educators to develop rules addressing when and how to conduct direct
observation factoring in the roles of community (environment, patient, other faculty) and the division of
labor between members of the community (ensuring adequate uninterrupted time for observation and

provision of feedback). (Figure 3)

Beyond being a useful lens to view the assessment process of direct observation, Activity Theory can
assist in curricular development centered on competency based medical education. During curricular
design, Activity Theory enables programs to not only think about stakeholders, resources, time and
faculty requirements, background of the learner, needs assessment, and the method of evaluation, but to
also assess the influences and tensions between and among these various elements. The numerous
components of this complex activity system do not act in isolation, nor do they proceed in series. When
designing competency based curricula incorporating direct observation it is important to clarify the roles
of the community including the patient and environment and develop rules that address the division of
labor between the community and the subject. Additionally, examining rater and learner cognition,
identifying the impact of patient complexity and exploring the influence of the tool are essential elements

when designing a curriculum centered on direct observation.

Limitations

This study must be considered in light of its limitations. It is possible that despite our best efforts, we may
have inadvertently missed a study. However, by searching multiple databases and hand searching the
reference lists of the related reviews, we feel that we attempted to address this potential issue. We chose
to focus on only literature related to medical education, therefore it is possible that the gaps and tensions
we identified have been reported in other studies outside this context (e.g., factors that impact direct
observation of nursing students.) By selecting AT, we took a stance, which we felt is warranted, but this

lens, like all theories, means not illuminating certain aspects that another theory may have.(58)
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Conclusions:

In the complex activity system of direct observation of trainees’ readiness for independent practice we
employed AT in a review of prior publications to identify systematically factors, which influence the
observation, and to locate these within the dimensions of AT - the rater, the tool, object, the community,
the rules and division of labor. We paid particular attention to the relationships and tensions between
these six factors of AT, and identified areas for consideration and exploration by educators, including

curricular development and gaps for further study.
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Chapter 3: Discussion and military relevance

This thesis synthesizes the literature to describe what is known about the factors influencing
direct observation in direct patient care contexts and uses Activity Theory to illuminate how all of these
factors influence each other. This literature review presents two very important findings. First, most of
the literature emphasized unidirectional influences (i.e., the influence of the rater on the outcome or the
influence of the tool on the outcome). Second, the social aspects of the activity system were relatively
unexplored in the majority of studies reviewed. How direct observation happens, who it affects (learners,
faculty, program directors, patients, etc.), and the time required to observe, assess, and instruct are
essential elements to consider when designing a curriculum utilizing direct observation. Using Activity
Theory enables consideration of the multi-directional impact of each element within the direct
observation activity system and the influence of the social elements, potentially enabling educators and

researchers to approach direct observation in a new light.

One benefit of using Activity Theory is identifying the impact of the components on each other
i.e., a “multi-directional” interaction. However, the majority of interactions identified in our analysis were
only described in the literature as “one-way”; usually the impact of rater factors on the observation. This
is a lost opportunity because it neglects the impact of non-rater factors on each other and the impact of
those interactions on the rater. For example, how does the patient complexity impact the learner’s
performance or is there an effect of the learner’s training level on patient behavior? Other examples
include the influence of a summative evaluation on the rules of the direct observation (is the patient, the
timing, and the environment chosen by the learner or the rater?). The impact of rater experience, rater
training, and rater cognition are necessary to consider when conducting direct observation, however using
Activity Theory, education researchers can also explore the influence of multiple elements involved in the
activity system.

The majority of the articles included in this knowledge synthesis studied the effect of the subject

and tool on the observation and the impact these two factors may have on the validity of the measured
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outcome. For example, London, et al studied the impact of internal versus external faculty on neurology
resident pass rates during a direct observation summative exercise. Results indicated poor inter-rater
reliability with more experienced external faculty being more likely to fail a resident than local faculty.
(45) However, the impact of the observation on the rater and learner should also be considered when
studying competency based assessments. For example, does the rater knowing they are going to conduct
a direct observation with a learner affect how they conduct clinical care and does it change their behavior
towards this learner? The interactive nature of Activity Theory, enables educators to also evaluate what is
the effect of being observed on the learner. LaDonna et al conducted an interview study with 22 learners
about their experiences and perceptions of being observed and concluded that learners frequently altered
their behavior to please the observer (observer centered care) rather than providing patient centered
care.(7) Thinking about direct observation through the lens of Activity Theory, raters and learners could
more thoughtfully consider the implications of the observation on the encounter and the relationships

among the rater, learner and patient; both community factors.

Examining the process of direct observation through Activity Theory could enable education
leaders at both UME and GME programs to more systematically consider multiple elements of this
complex activity. Residency program and medical school curricular design may also benefit when
applying Activity Theory to direct observation; in particular when considering the lower portion of the
Activity Theory triangle (see figure 1) that contains the social elements of the activity system -the rules,
division of labor, and the community. For example, if a generalizability study discovers that eight
assessments are necessary to increase reliability of the outcome, the residency or clerkship must adapt to
ensure that each learner is able to be assessed eight times. While this information is valuable these eight
assessments would not happen in isolation, which has implications for planning. Education leaders must
also consider over what time period, and when will the observations happen. The residency and

clerkship would need to create rules governing how often the assessments are done, the program or
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clerkship director (community members) will need to determine if more faculty are needed and will need
to ensure sufficient time and training for faculty to conduct the observation (division of labor).

This review also highlighted gaps in the literature. For example, few studies examined the
impact of gender and ethnicity on direct observation. Research examining the influence of gender on the
OSCE have found that the gender of the rater, the learner and of the standardized patient may impact the
outcome.(22, 56-60) Only a single study specifically examined the influence of gender on direct
observation. This study found that female raters were less likely to provide meaningful autonomy to
trainees regardless of gender. (21). This review did not find any studies that included or examined rater
or learner race/ethnicity during the direct observation assessment despite literature supporting that
medical students from under-represented minorities receive lower clerkship scores and receive different
narrative comments on performance evaluations. (61-63) These findings may affect competitiveness for
residency selection and ultimately career path for learners. Rater gender and ethnicity are attributes that
should be considered under subject factors, learner ethnicity and gender may be tools used by the rater in
completing the observation and comparisons between an under-represented minority student with white
counterparts could be considered under community influences. An approach to direct observation using
Activity Theory could enable educators to consider these influences and interactions at a more conscious

level, with the goal of mitigating differences based on factors other than learner performance.

Clarifying the roles of each member of the community, developing rules necessary to conduct the
observation, considering rater and learner cognition, identifying the impact of patient complexity and
environment, examining the influence of the tool, and establishing protected time for the observation are
all essential when thinking about competency based assessment using direct observation. Recognizing
that potential barriers to complete objectivity in direct observation will always exist, the application
of Activity Theory to this activity enables all members of the community to more carefully consider the

factors that can influence direct observation and design research studies to examine them in more detail.

Military Relevance:
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Graduating competent physicians to take care of the armed forces and their families is part of the
Uniformed Services University (USU) and military Graduate Medical Education mission statements. As
educators, we need to ensure the quality of our graduates not only meets but hopefully exceeds the
standards established by the residency programs and the school. Integral to this is ensuring that decisions
regarding whether or not a learner has met the established competencies for advancement and
independent practice are predominantly, if not exclusively, related to the knowledge, skills, and attitudes

of the learner. Educators need to reduce the impact of external influences.

The National Defense Authorization Act proposes staffing reductions at many of the military
training facilities as well as elimination of some training programs (64). This will undoubtedly have an
effect on the ability of programs and faculty to provide high quality direct observation to learners. An
analysis of the direct observation process through Activity Theory enables education leaders at the
Military Treatment Facilities (MTF) and at USU to identify requirements for carrying out this complex
activity. Program directors, clerkship directors and faculty members can develop their curricula factoring
in rules, community and division of labor requirements using Activity Theory as a guide. Consideration
of the community elements is potentially even more important in military medical education. Unlike our
civilian counterparts who have more power to select exactly who becomes a member of the university or
program teaching faculty, physicians assigned to a MTF are generally selected by leaders who may not
understand the educational needs of clerkship and residency programs. Faculty at the MTF may have
limited to no experience in direct observation or medical education and may have a different
understanding of their role within the department. This represents somewhat unique considerations for
clerkship and residency directors and are reflective of the subject, rules, and community elements that
Activity Theory explores. Understanding the complexity and value of direct observation through this lens
may enable program directors to have more in-depth discussions with department heads and hospital
leadership regarding dedicated time for teaching and the utilization of other productivity metrics beyond

pure patient volume seen per day.
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Conclusion

Identification of potential factors that influence rater assessment is essential to improving the
objectivity of direct observation, enhancing the quality of patient care, and improving the observation
skills of future military physicians who will someday become assessors themselves. This thesis lays the
groundwork for understanding these factors and their interplay. Additionally, it provides a new approach
for investigating some of the challenges of performing direct observation and the perceived lack of
objectivity of these assessments. This thesis exposed some important gaps in direct observation research,
mainly the impact of the social elements on the process and the bidirectionality of each element in the
activity. The influence of rater and learner gender on direct observation is another under-explored
area. The impact of patient gender on the outcome is also unknown and could be another area for future

research.
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