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Academic stakeholders, clini-
cal partners, and faculty 
have a responsibility to pro-

tect the public as well as safeguard the 
profession of nursing by ensuring that 
nurses joining the profession are com-
petent to practice. However, objectively 
evaluating students’ clinical competency 
presents challenges for a nurse educa-
tor or clinical instructor whether it is in 
a school’s simulation laboratory or in the 
clinical setting. 

The literature is replete with articles 
and evidence-based findings that support 
the use of simulation and its effectiveness 
for clinical learning. Leaders in simula-
tion such as Dr. Chris Tanner, Dr. Suzan 
Kardong-Edgren, Dr. Thomas Doyle, Dr. 
Pamela Jeffries and Dr. Sharon Decker have 
written numerous articles about the value 
of simulation as a learning tool to facilitate 
clinical skills and critical thinking. All agree 
however, that there are no psychometrical-
ly sound performance assessments to ob-
jectively measure a student’s performance 
in simulation. 

Performance assessment in simulation is a valuable pre-
requisite for, but cannot replace, supervised practice and assess-
ment in the clinical setting. 

According to research published by Oermann, Yarbrough, 
Ard, Saewert and Charasika in 2009, 1,573 nursing programs sur-
veyed found: 1) most nursing programs (98%) used a clinical eval-
uation form (CEF); 2) the predominant clinical evaluation method 
was observation of student performance (93%); 3) the same CEF 
was used in all courses but were modified to reflect unique as-
pects of each course (70%); and, 4) most clinical courses’ grading 
process was pass/fail (83%). 

Regardless of setting, a performance assessment involves an 
additional variable of instructors, beyond the variables of stu-
dents and items, which complicates the measurement process. 
Performance assessments offered by the simulation industry or 
espoused in the literature to measure a student’s clinical com-
petency do not model all variables of the performance assess-
ment and do not account for their effects on students’ scores. 
The construct validation of a performance assessment designed 
for objectively evaluating students’ clinical competency presents 
a number of problems and there has been little effort in this area 
to determine solutions. 

At Objectivity Plus, our aim was to develop a performance as-
sessment, Quantum, to examine possible sources of error that re-
duce the validity of test scores and adhere to measurement best 
practices (American Educational Research Association [AERA], 
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Stephen C. Hetherman, EdD, Lori Lioce, DNP, FNP-BC, CHSE, FAANP, Bonita L. Longo, RN, MS 
and Lucille Gambardella, PhD, APN-BC, CNE, ANEF describe the development of a performance 
assessment tool for nursing students.

Bridging Data from the Simulation
Laboratory to the Clinical Setting

Above
ED nurses 

running through 
an infant scenario 

using Quantum.
Image credit: 

Objectivity Plus, 
LLC.
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Left
Close up of the Quantum 
performance assessment system in 
use during simulation.
Image credit: Objectivity Plus, LLC.

American Psychological Association 
[APA], and National Council on Measure-
ment in Education [NCME], 2014). During 
test development, the logical analyses of 
test content and empirical con! rmation 
of the variables were merged to defend 
the validity of test score interpretations 
(AERA, APA, & NCME, 2014). Iterative 
procedures were employed for validation 
and both classical test theory and Rasch 
analyses were combined to document 
the psychometric qualities of Quantum. 
Quantum is comprised of several stand-
ardized clinical scenarios for use in the 
simulation laboratory that each student 
must successfully complete in order to 
demonstrate competence in key areas.

In terms of objective performance 
measures and scoring, Quantum is a per-
formance assessment breakthrough that 
can be adopted to measure and improve 
competency since the resulting student 
scores are objective because they have 
been freed of the differences due to varia-
tions in instructors and items. For exam-
ple, in Quantum the dif! culty of the task 
performed and characteristics of instruc-

tors (e.g. the severity of particular in-
structor, their consistency, the way they 
interpret the rating guidelines) are cru-
cial in determining the pattern of scores 
allocated to students in a performance 
task, and these sources of variation are 

modelled in order to provide fair and 
objective student measures. Quantum 
provides de! nitive feedback on current 
student performance which is a crucial 
part of the debrie! ng process. Moreover, 
students receive customized remediation 
to maximize time spent on shortcomings 
and skip topics that the students have 
mastered. 

Measuring student nurse perfor-
mance in a simulation laboratory and 
linking that performance to the clinical 
setting is a challenging task for nurse ed-
ucators. The purpose of this article was to 
provide academic stakeholders, clinical 
partners, and faculty with evidence that 
learning from the simulation laboratory is 
transferred to the clinical setting. With-
out this documentation, the notion that 
simulation assists students to acquire 
competencies and then transfer them 
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to the clinical setting with high reliability is merely anecdotal 
(Rutherford-Hemming, 2012). 

The theoretical perspective guiding this article was the 
transfer of learning in a situative approach (Greeno, Smith & 
Moore, 1993). Greeno and colleagues defined transfer as the ex-
tent to which participating in an activity in one situation influ-
ences oneÕs ability to participate in another activity in a different 
situation. For example, the design of innovative curricular mate-
rials and pedagogical approaches (e.g. simulation laboratory) is 
often aimed at helping students develop robust understandings 
that will generalize to decision-making and problem solving in 
other situations (e.g. clinical setting). 

This article used a descriptive research design with random 
data. When developing psychometric models, using collected or 
real data were not possible, so it was necessary to use random 
data to ensure that all variables and data fields were occupied 
so that the mathematical structure chosen closely approximated 
reality. Random data sets were created by the authors based on 
instructors assessing studentsÕ performances at two points in 
this study. Time 1 assesses response to a change in the human 
patient simulatorÕs (clientÕs) condition in the schoolÕs simulation 
laboratory. Time 2 assesses ability to solve clinical problems by 
setting client care priorities in the clinical setting. The algorithms 
studied bridged the data between the simulation laboratory and 
clinical setting.

Method 
Using QuantumÕs proprietary measurement models, each in-
structorÕs severity level was derived from Time 1 data. Next, 
each instructorÕs severity level was linked to Time 2 data for 
the CEF in the data analyses. QuantumÕs capability to provide 
complex statistical calculations to link instructor severity from 
the simulation laboratory to the clinical setting is a key compo-
nent to deriving objective and reliable student measures from 
which valid inferences about the studentÕs performance can be 
drawn. 

Quantum ensured data connectivity from the simulation set-
ting to the clinical setting by selecting a subset of instructors be-
cause it was more practical, required fewer overall ratings to be 
made, and inter-rater reliability estimates for the subset of sub-
jects may be used to generalize to the full sample in this partially 
crossed design. 

Several types of algorithms exist that can be used for opti-
mizing student measures. Two such algorithms were studied in 
this article - Partial Credit Model (PCM) and Rating Scale Model 
(RSM). The PCM algorithm investigates whether some raters 
were using the rating scale in a way that differs from the other 
raters (Wright & Masters, 1982). The RSM algorithm means that 
any rater can rate any student on any item using a common rat-
ing scale and each rating given that same weight of 1 (Linacre, 
1990). Both statistical approaches were used and data analyses 
compared.

Sample 
In this article, the researchers used Excel 2013 using a random 
function to generate random data sets for Time 1 and Time 2. 
This function has a uniform distribution, that is any value be-
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tween the minimum and maximum 
values will have the same probability of 
being chosen. 

Time 1 data depicts a partially 
crossed design of four instructors, eight 
students, and 110 evaluation criteria 
containing 3,520 data points. Time 1 ran-
dom data depicts QuantumÕs Medical 
Surgical clinical scenario. This data de-
picts an instructor directly observing a 
studentÕs performance in the simulation 
laboratory. For the purpose of measuring 
student performance and document-
ing clinical competence, the evaluation 
criteria on the Medical Surgical rating 
sheet was divided into five subdomains: 
Patient Safety, Communication, Assess-
ment, Intervention, and Documentation. 

Time 2 data depicts a subset of two 
of the four instructors, eight students, 
and five evaluation criteria resulting in 
80 data points. Time 2 random data were 
generated based on Austin Community 
CollegeÕs nursing programÕs CEF. This 
CEF is used to evaluate the clinical com-
petency of a student nurse with a client 
in the clinical setting during mid-terms, 
final evaluations, and upon completion 

Above
Example of a 

Quantum Score 
Report after 

completion of a 
simulation.

Image credit: 
Objectivity Plus, LLC.
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of a specified clinical rotation. The CEF 
lists specific criterion behaviors consid-
ered critical in meeting the course objec-
tives by the student nurse. Five critical 
behaviors represented the evaluation 
criteria an instructor used when directly 
observing a student nurse with a client in 
the clinical setting. 

Results 
Each algorithm provided a distinctive 
approach to exploring a solution space, 
and each has parameters that were com-
pared. There was strong evidence for us-
ing RSM because: 1) the CEF items share 
the same rating scale; 2) the RSM did not 
have a problem with the size of the data-
sets used for estimation; and 3) when 
comparing item difficulties and student 
abilities there was no meaningful differ-
ences between the RSM and PCM. 

RSM was applied to measure each 
student’s ability in the clinical setting 
using instructors’ known severity level 
estimates derived from the simulation 
laboratory. Next, an instructor with a 
known severity level estimate was re-
placed with an instructor with an un-
known severity level estimate. This re-
sulted in a 0.27 logit or 14 point scaled 
score difference. Meaning, on a 0-100% 
scale, this is the difference between a 
student receiving a grade of 66% versus 
a 70%. Thus, instructors with known se-
verity level estimates produced higher 
student outcomes in the clinical setting 
versus instructors with unknown sever-
ity levels estimates. 

In addition, equivalence and internal 
consistency reliability estimates were 
calculated from the data generated by 
CEF. Inter-rater reliability and Cronbach’s  
Alpha reliability estimates were 0.99 and  
0.68, respectively.

Conclusion 
This area of study is very unique. Few 
researchers have considered investigat-
ing instructors’ severity level estimates 
and their impact on a student’s grade in 
a clinical course.

Students fall into two clusters - 
those who are observed in the simu-
lation laboratory and in the clinical 
setting by instructors with known se-
verity level estimates, and those who 
are observed in the same settings but 
by instructors with unknown sever-
ity level estimates. There is a positive 
effect on grades in the first cluster 
(with known instructor severity) but 
the grades in the second cluster (un-
known instructor severity) suffered  
the most. 

The students in the second clus-
ter received a lower grade than their 
peers (66% cf. 70%) since the difficulty 
of the task performed on the CEF and 
characteristics of instructors were not 
modelled and their effects on students’ 
scores were not accounted for. As a re-
sult, the performance assessment set-
ting for the second cluster improperly 
influenced the student outcomes, with 
possibly serious consequences.

This article provides evidence to 
academic stakeholders that when 
students are observed by instructors 
with known severity level estimates 
there is a tangible effect on graded 
performances. Academic stakehold-
ers may consider policy change given 
the negative impact an instructor with 
unknown severity level can have on 
students’ grades. One recommended 
policy change is that all instructors 
involved in clinical evaluation partici-
pate in Quantum before the semester 
as part of professional development 

so that a severity level estimate can 
be calculated (M.A. Donius, personal 
communication, March 31, 2017).

By bridging instructor severity lev-
els derived from Quantum in the simu-
lation laboratory, RSM proves to be the 
better psychometric approach since 
it accounts for variation among in-
structors to produce fair and objective 
student grades in the clinical setting. 
Using this psychometric approach, 
evidence can be generated to answer 
the question, “How do we know that 
student’s performance in simulated 
environment carry over to the clinical 
setting?” With data driving healthcare, 
academic stakeholders can use the 
valid and reliable student outcome data 
to guide future training that would be 
tailored to the individual or compile 
the data into meaningful information to 
satisfy accreditation standards.

This level of evaluation was previ-
ously challenging and time consum-
ing without a performance assess-
ment test. If we are truly changing the 
way we teach to be learner centered, 
we have an ethical obligation to use 
a performance assessment that pro-
duces valid student learning outcome 
data through scientific evidence that 
accounts for rater bias and produces 
error-adjusted student scores. 

In academic learning centers, 
Inter-Professional Education (IPE) de-
mands all health care providers work-
ing together and requires collaboration 
between various facilitators across 
multiple disciplines. This year we are 
collaborating with academia and vi-
sionaries to improve patient safety giv-
en the gaps in inter-professional com-
munication which account for a large 
percentage of medical errors. MTM


