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A B S T R A C T   

The concept of mental workload is well studied from a learner’s perspective but has yet to be better understood 
from the perspective of an assessor. Mental workload is largely associated with cognitive load theory, which 
describes three different types of load. Intrinsic load deals with the complexity of the task, extraneous load de
scribes distractors to the task at hand, and germane load focuses on the development of schemas in working 
memory for future recall. Studies from medical education show that all three types of load are relevant when 
considering rater –based assessment (e.g. Objective Structured Clinical Examinations (OSCEs), or experiential 
training). Assessments with high intrinsic and extraneous load may interfere with assessors’ attention and 
working memory and result in poorer quality assessment. Reducing these loads within assessment tasks should 
therefore be a priority for pharmacy educators. This commentary aims to provide a theoretical overview of 
mental workload in assessment, outline research findings from the medical education context, and propose 
strategies to be considered for reducing mental workload in rater-based assessments relevant to pharmacy ed
ucation. Suggestions for future research are also addressed.   

It is Friday afternoon (1pm) and you are frantically trying to organize 
a patient discharge that requires communication with the patient’s 
community pharmacy. You also need to hand over all monitoring for the 
weekend clinical staff, including the complicated patient on amino
glycosides with the serious pseudomonal abscess. As you are searching 
for the right pharmacy to phone, you feel a tap on your shoulder and it is 
your final-year pharmacy student wanting to know at what time you 
would like to go over their evaluation (that you have been meaning to 
start all week …). You look at your watch and tell them to meet you in 
the meeting room at 2:30pm (this should give you enough time, right?). 

Fast-forward to 2:15pm and you have managed the patient discharge 
and handover. You sit down at your computer to log into the student 
evaluation system and open up the form. A document consisting of over 
40 rateable items is presented before you. As you begin to move through 
the items, you wonder when these evaluations got so complicated? Eight 
items alone for professionalism? You think to yourself, ‘How do I 
distinguish between these?’ and ‘I should have paid more attention to 
remember some examples’. Your student was ‘good’ and largely inde
pendent, so you begin to just move through the form and give passing 
scores while thinking, ‘I’ll be more organized next time’. 

The concept of ‘workload’ is a common topic of discussion in phar
macy education.1,2 Preceptors and academic staff are attempting to cope 

in a world with increasing demands of time, energy, attention, and 
patience. While ‘workload’ is often conceptualized as tasks or activities 
required by an individual to complete, the concept of mental workload 
rarely enters our conversations. Mental workload refers to the mental 
effort and cognitive processing demands required to complete specific 
tasks or activities.3 It is a function of attention and memory and can be 
influenced by multitude of factors. Specific theories, such as cognitive 
load theory, have attempted to explain the mental workload associated 
with learning.4,5 Studies largely show that learning is a complex process 
and must account for the mental workload associated with activities and 
tasks, in order to be effective.6 More recently, however, research has 
begun to explore the concept of assessors’ mental workload associated 
with rating tasks and the mental effort required by clinical educators 
when completing student performance assessments.7–12 

Despite an increase in the literature relating to mental workload and 
assessment in medical education, the topic is not yet explored in phar
macy education. Although findings from medical education are likely 
relevant to pharmacy, assessment structures (especially within experi
ential training) differ, which may influence considerations pertaining to 
mental workload.13 Future scholarly activity within pharmacy may 
therefore complement existing knowledge and lead to a greater under
standing of the influence of mental workload on assessment across 
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disciplines. This commentary aims to introduce the concept of mental 
workload, provide an overview of the central theoretical perspective, 
identify potential strategies to reduce mental workload, and highlight 
implications for future research and practice. The authors of this com
mentary both work in administrative positions that require development 
and evaluation of assessment procedures for simulation and experiential 
education. Based on feedback from academic staff and clinical pre
ceptors relating to the complexity of student assessment instruments, the 
authors began to explore the concept of mental workload in assessment. 

Current trends in assessment 

Schuwirth and van der Vleuten (2020) published a history of 
assessment in medical education and the trends noted in this paper align 
with what has been seen in pharmacy education.14 The advent of 
competency-based education shifted assessments from strictly practices 
of measurement to those of judgement. This shift in thought resulted in 
development of newer assessment approaches, namely OSCEs and as
sessments embedded within experiential training settings. These as
sessments required the assessor to have a more central role (resulting in 
greater mental workload) in making judgements and exposed concerns 
that differences in assessors’ judgements could have great implications 
on student progression, unless complemented with multiple assessments 
across different contexts.14 These concerns have resulted in 
re-conceptualizing assessment as a ‘system’, where efforts throughout 
the whole course (or program) contribute to progression decisions, 
rather than being informed by one or few high stakes assessments. 

The introduction of Entrustable Professional Activities (EPAs) as an 
assessment tool in experiential settings is an example of a successful way 
to help reduce some of the problems encountered in the opening 
example.15 EPAs assessed throughout a 4-week rotation, for example, 
may help alleviate concerns of the preceptor with respect to attention 
and memory. The use of EPAs in both medicine and pharmacy have 
shown improved psychometric properties, as compared to direct 
observation alone, and are generally perceived favorably by students 
and preceptors.13,14 Despite these benefits, however, EPAs can be 
difficult to interpret and the optimal number of EPAs to be assessed in 
experiential settings (including the number of times each should be 
assessed) is not yet known. As such, EPAs (in addition to the other 
competency-based assessments) may also be prone to concerns 
regarding mental workload and implications of these are highlighted 
below. 

The concept of mental workload 

The primary theory driving research related to mental workload is 
cognitive load theory.5,16 According to this theory, mental workload 
consists of intrinsic, extraneous, and germane load.16,17 Intrinsic load is 
the complexity of the task, which is a function of the of association 
between a learner’s expertise and the nature of the task. Task complexity 
is related to the number of elements and the degree of element inter
activity necessary to be learned concurrently by the working memory.18 

Element interactivity is the extent to which information can be learned 
in isolation of each other.5 High element interactivity occurs when 
multiple pieces of information are needed to be processed at the same 
time to learn a task versus low element interactivity occurs when the 
information can be learned in isolation. Take, for example, the concept 
of an escape room-based learning task. This could likely be considered a 
complex learning task but learners’ mental workload may vary based on 
their experience and/or expertise in completing previous escape rooms 
and solving puzzles. There may also be high interactivity if participants 
must solve multiple puzzles or piece together different types of infor
mation to solve a single task. From the perspective of an assessor, 
intrinsic load still refers to complexity but now is related to the 
complexity of the assessment task. Tasks with a high level of element 
interactivity that require assessors to disentangle multiple components 

of a learner’s performance tend to have higher associated intrinsic load. 
Examples of these tasks may include experiential training assessments 
with multiple rateable items across different competency domains, 
extensive checklists/rubrics for OSCEs or oral presentations, the 
requirement to assess multiple learners at the same time, or OSCE sta
tions that are blueprinted to have multiple layers of complexity (com
plex patient characteristics and/or complex problems to solve). 

Extraneous load is defined as the load that is imposed due to poor 
instructional design or other factors that divert the attention away from 
the learning environment.16 Extraneous load is commonly considered to 
be a ‘distraction’. This may include times when task instructions are not 
clear, or perhaps if factors such as noise or conversations interrupt the 
learner’s attention to the task at hand.3 The same examples can be used 
for assessment, including poor instructions or suboptimal assessment 
environments. Other sources of extraneous load may occur when as
sessors are given an assessment tool that is not clear or when asked to 
perform secondary assessment tasks, such as assessing the performance 
of a simulated actor or being responsible for operating timers or au
diovisual aids during an assessment. 

Germane load refers to the mental effort an individual must dedicate 
to create a permanent store of knowledge.3,5,17 It is described as the 
cognitive effort for learning and differs from the ‘interfering’ nature of 
both intrinsic and extraneous load. It is the processing, construction, and 
automation of ‘schemas’. Schemas are described as a mental structure of 
preconceived ideas, a framework for categorizing knowledge, or a sys
tem for organizing and conceptualizing new information. Contrary to 
intrinsic and extraneous load, germane load is viewed positively and one 
that may facilitate formation of long-term memories for easy future 
recall. Consider once again the concept of an escape room. The first time 
an individual enters the escape room can be daunting, as they may not 
know what to expect. After a first experience, however, a ‘schema’ may 
be developed in their mental structure that represents the concepts and 
processes associated with an escape room for memory retrieval at a later 
date. Future exposures may draw on the schema through attention to 
integrate new information or reprocessing contradictory information. 
With respect to assessment, training, receiving feedback, or stimulated 
self-reflection may all contribute to increases in germane load and 
schema formation. 

To fully grasp cognitive load theory, it is important to comprehend 
that intrinsic and extraneous load are additive.19 When intrinsic load is 
low and extraneous load is high (or vice versa) but kept within the 
working memory limits, impairment to working memory may not be as 
detrimental compared to when both total intrinsic and extraneous loads 
exceed the working memory limit. It is crucial, therefore, to ensure the 
loads imposed on learners and assessors are within working memory 
limits to avoid overload and burnout. With repeated exposure or with 
more experience, it is hoped over time that the learner or assessor will 
have developed a schema from the working memory and be able to 
better manage increases in loads.5 

Measuring mental workload 

Measurement of mental workload has been attempted using a variety 
of ways. Mental workload can be measured subjectively using the NASA 
TLX (National Aeronautics and Space Administration Task Load Index) 
instrument.20 The NASA TLX subjective workload questionnaire is a 
subjective, self-reported, multidimensional assessment that rates the 
participant’s perceived workload on a given task.20,21 Other subjective 
instruments also are available to measure workload.21 Mental workload 
can also be measured using performance data from an objective sec
ondary task.3,21 The most commonly reported secondary task is the use 
of a wireless vibrotactile device attached to the arm of participants. The 
device vibrates at random intervals between 10 and 90 seconds over the 
course of the primary task participants were performing (e.g. assessing 
student performance). Subjects must press the button on the device to 
cease it from vibrating whenever the device randomly alerted but are 
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also instructed to prioritize their primary task first. The time it takes the 
participant to turn off the vibration is measured as a marker of the 
mental workload of the primary task (e.g. greater amounts of time 
meaning greater workload on the primary task). Another secondary task 
measure may include the quantity and quality of narrative comments 
written during primary rating tasks (e.g. the more and higher quality 
comments should correlate with lower mental workload of rating). 

Mental workload and rater-based assessment 

Mental workload and rater-based assessment is an emerging concept 
within medical education but has not appeared to be discussed or 
researched in the context of pharmacy. As pharmacy programs around 
the world are increasingly developing performance-based assessments 
such as Objective Structured Clinical Examinations (OSCEs) and placing 
greater emphasis on assessment from experiential training, the concept 
is very relevant to the academy. In particular, the current trend of 
competency framework development has led to creation of rater-based 
assessment tools that are meant to capture a trainee’s competency 
across of a variety of domains and rateable items.22 Although these as
sessments and tools may be anchored within the competencies we seek 
to assess, research from medical education suggests that those that 
require high mental workload may produce ratings of poor quality 
(usually measured through perceived accuracy, inter-rater reliability, 
and quantity/quality of rich data collected through narrative com
ments).23,24 If the same holds true for assessments and tools used in 
pharmacy education, validity and reliability of rater-based assessment 
exercises could be threatened. 

The following text and tables outline load influencers and associated 
strategies that may be useful at optimizing mental workload across two 
examples (OSCEs and experiential training). These influencers and 
strategies may also serve as a starting point for investigators seeking to 
research the impact of mental workload on rater-based assessments in 
pharmacy. The strategies are focused on intrinsic and extraneous load, 
as these are considered the modifiable loads to support assessors’ 
attention and working memory.3 Germane load, as previously discussed, 
is perceived as a positive load and it can be speculated that reducing the 
other types of cognitive load may be beneficial for germane load and the 
formation of schemas and long-term memory.16 

Table 1 provides examples of load influencers and suggested strate
gies to optimize load for intrinsic and extraneous load associated with 
OSCEs. Intrinsic load (i.e. complexity) in this assessment context may 
present as a result of the task, assessor’s experience, assessment tool, 
among others.3,23 Table 1 provides proposed strategies for overcoming 
these load influencers with the goal of improving assessment quality. To 
date, research primarily shows that focusing assessors’ attention in 
OSCEs (as demonstrated through videotaped interactions) towards 
fewer competencies (e.g. two vs. six or seven) may offer the most benefit 
in terms of inter-rater reliability and provision of rich performance 
feedback.11,12 Simply reducing the number of rateable items (without 
reducing the number of competencies assessed) did not offer benefit in 
one study.25 It has been purported, however, that removing checklists 
and replacing with guidance points and an overall global assessment 
may improve inter-rater reliability and internal consistency, resulting in 
the need for fewer stations and assessors.26 The mental workload asso
ciated with this intervention, however, has not yet been studied. The 
implications of these approaches, including the impact on mental 
workload and provision of rich and meaningful feedback should be 
further studied. Further research should also investigate how the 
approach to OSCE conduction (e.g. total assessor time, number of days 
required for assessment, live versus videotaped assessment) may influ
ence mental workload and assessment quality. 

Table 2 provides examples of load influencers and suggested strate
gies to optimize load for intrinsic and extraneous load associated with 
experiential training placements. Intrinsic load in this setting has a 
higher level of element interactivity as the assessor is responsible for 

both precepting and assessing the learner. Precepting itself is a complex 
task that includes teaching, demonstration, observation, feedback, and 
assessment.27 Precepting and assessing can therefore not be done in 
isolation of each other and this may increase the complexity of the 
assessment task. Extraneous load within this setting is typically high, as 
the assessor encounters numerous simultaneous distractors that may 
take their attention away from precepting and assessment. Examples of 
these distractors may include patient care responsibilities, requests from 
other healthcare providers, administration duties, and learner in
teractions, Similar to an OSCE setting, the complexity of the assessment 
tool and provision of assessment instructions may also contribute to 
overall load. Proposed strategies for managing these influencers are also 
provided in Table 2. It should be noted, however, that no research has 
been identified to provide confirming or disconfirming evidence that 
these strategies may be beneficial in improving assessment quality in the 
experiential context. Authors of published studies using videotaped in
teractions hypothesize that the benefits of focusing the assessor on fewer 
competency domains when assessing could be extrapolated to experi
ential settings but this should remain a priority for future research.12 

Table 1 
Example load influencers and proposed strategies to optimize assessors’ mental 
workload within an OSCE context.  

Type of 
Load 

Load Influencers Strategies 

Intrinsic  • Complex tasks to assess (e.g. 
advanced communication/ 
empathy/motivational 
interviewing)  

• Unfamiliarity with topic area 
before assessment  

• High numbers of rateable 
items  

• Focus on multiple 
competencies within one 
interaction (e.g. patient care, 
communication, and 
professionalism)  

• Assessor training and 
validation exercises prior to 
OSCE implementation to 
decrease perceived complexity 
or unknown nature of tasks  

• Ensure rateable items are of a 
reasonable number and are 
clearly stated (e.g. piloting 
assessment tools to investigate 
usability)  

• Blueprint/focus stations in 
terms of competency and/or 
complexity (e.g. 
communication, ethics, 
patient assessment, simple 
versus complex patients and 
problems) 

Extraneous  • Unclear assessment 
instructions that distract from 
assessment procedures (e.g. 
tasks required to be 
completed by assessor)  

• Unfamiliar venue, travel 
delays, pressing work or 
family commitments  

• Poorly worded assessment 
tools (e.g. rubrics or 
checklists)  

• Managing timing device, 
electronic resource, or paper- 
based references that may 
distract focus from the inter
action being assessed  

• Provide clear instructions both 
written and verbally; consider 
pilot or role play as part of 
training/orientation exercises  

• Scheduling of breaks for 
assessors between students or 
student groups  

• Peer review of assessment 
tools with target users; use of 
lay language for writing of 
assessment tools  

• Use of consistent assessment 
tools across similar 
assessments or similar EPA/ 
competency assessments (e.g. 
design, wording, instructions)  

• Reduce extraneous tasks 
assessor must complete in 
addition to rating tasks (e.g. 
timing, clearing history of 
electronic resources, directing 
student flow) 

Germane  • Self reflection on assessment 
experience  

• Pair experienced assessor with 
inexperienced assessor  

• Provide practical training 
sessions in same format/ 
context of actual exam  

• Provision of feedback and/or 
audit data 

EPA = entrustable professional activity. 
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The way forward 

It is common to read conclusions from pharmacy education studies 
that call for increased assessor training, anchoring, or calibration when 
assessment markers (e.g. inter-rater reliability) are determined to be 
suboptimal. While this may present as the logical solution, the literature 
shows that despite our best efforts to train assessors and standardize 
expectations, these exercises likely have little value.23,28 It is therefore 
time we supplement with a different approach and instead of attempting 
to shape the assessor to the assessment, we must rather begin to shape 
our assessments to the assessor.23 The concept of mental workload is just 
one example that may be relevant and worth exploring to help improve 
assessment quality that may complement or enhance assessor training 
initiatives. Research shows that other areas, such as differences in how 
assessors conceptualize competencies and how assessors’ own idiosyn
crasies and expertise may influence assessment, could also contribute to 
a perceived lack of quality in rater-based assessment tasks.29–31 Educa
tional researchers should therefore be encouraged to consider these 
factors when designing rater-based studies and interpreting assessment 
results. 

From a practical perspective, evidence to date suggests that the in
structions and tools we provide to assessors should consider the concept 

of mental workload. It is known, for example, that when assessors are 
given multiple competencies to assess, they engage in strategies to 
overcome the associated higher mental workload.11 Prioritization and 
selection are tactics often used to focus only on domains that assessors 
felt were the most important. Simplification, another approach, occurs 
when the assessor focuses on behaviors or domains that were the easiest 
and most obvious to recognize. Until more is known about the most 
effective ways to optimize mental workload to promote high quality 
assessment, these considerations dictate that we must strive to provide 
clear assessment instructions, focus assessors on specific competencies 
(where applicable), and ensure assessment tasks are not overly 
complicated by complexity (i.e. intrinsic load) or distractors (i.e. 
extraneous load). 

The relevance of this topic to pharmacy education warrants future 
research that more clearly addresses the links between mental workload 
and assessment. Specifically, studies should investigate the effectiveness 
of the strategies outlined in this paper on reducing workload and 
increasing assessment quality. Given more data in this area, strategies 
could be prioritized according to impact. Future research should also 
seek to investigate the influence of mental workload on other assess
ments, such as critical reflection and portfolios. Finally, it should be 
determined if efforts made to optimize the mental workload associated 
with assessment tasks improves assessor acceptance of the assessment 
task and overall engagement in the learning process (e.g. propensity to 
precept more students, return as an OSCE assessor, etc.). 

Summary 

The preceptor in the opening example was likely experiencing high 
mental workload associated with his or her assessment task. Intrinsic 
load may be high due to the complexity of the form, the number of 
rateable items, or the competencies that were required to be assessed. 
The length of the rotation may have influenced his or her working 
memory and challenged the ability to remember student-specific ex
amples. The preceptor’s regular clinical duties and patient care pres
sures could be considered extraneous load as distractors and may have 
influenced the preceptor’s attention away from assessment re
sponsibilities. Moving forward, the academy must consider these pres
sures when designing assessment structures and strive to determine 
evidence-based solutions to improve rater-based assessment by opti
mizing mental workload in assessment design. 
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