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Abstract

Clinical decision-making has been successfully measured by script concordance testing in
various healthcare training programs; it has never been used in genetic counseling education. The
aim of this pilot study was to assess script concordance testing in the field of genetic counseling
as an objective measure of clinical reasoning in trainees. The script concordance test was
administered to 22 second year genetic counseling students in the Joan H. Marks Graduate
Program in Human Genetics at Sarah Lawrence College. 12 genetic counselors served on a panel
to provide expert judgment responses, and a scoring grid was developed using the Aggregate
Scores Method. The utility of the tool was measured using Cronbach’s alpha coefficient, and
scores of students and the panel were compared using Hedge’s g. Results revealed statistically
significant differences between the scores of panelists and students and good reliability.
Concordance and discordance in clinical reasoning was compared across case categories where
anchored cases demonstrated the highest overall degree of discordance and ethics cases
demonstrated the highest overall degree of concordance. Script concordance testing can be used
to measure clinical decision-making skills in genetic counseling trainees in a way that is reliable,
standardized, and easy to use.

Keywords: decision-making, education, genetic counseling, script concordance test,
uncertainty
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Script Concordance Testing in Genetic Counseling Training: A Pilot Study

The Accreditation Council for Genetic Counseling (ACGC) developed the Practice Based
Competencies (2019) to define measurable standards and skills that genetic counseling students
must be trained in before they graduate (Doyle et al, 2016; Fine et al, 1996). One such
component of several of these competencies is clinical decision-making, which is defined by
Tiffen et al. (2014) as “a contextual, continuous and evolving process where data is gathered,
interpreted and evaluated in order to select an evidence-based choice of action” (Tiffen et al.,
2014, p. 401). Clinical decision-making skills have traditionally been a difficult area to measure
as there is often not a single right answer in clinical situations where the outcome is uncertain
(Ilgen et al., 2019). No such defined measure to evaluate clinical decision-making currently
exists in the curriculum at the Joan H. Marks Graduate Program in Human Genetics at Sarah
Lawrence College, which will be referred to from this point on as the SLC Human Genetics
Program.

Script Concordance Testing (SCT) is a method specifically designed to assess
competency in clinical decision-making under conditions of uncertainty by comparing
participants' responses against those of a panel of experts (Charlin et al., 1998; Charlin et al.,
2000). Graduate training programs across multiple healthcare fields such as nursing (Dawson et
al., 2014), radiation-oncology (Lambert et al., 2009), emergency medicine (Steinberg et al.,
2020), pharmacology (Kaur et al., 2020), and neurology (Lubarsky et al., 2009) have utilized
SCT as a standardized way to measure students’ clinical decision-making skills; however, there
is no literature on using SCT in genetic counseling training programs.

Therefore, we are interested in studying the use of the script concordance test as a tool to

evaluate clinical decision-making skills amongst second year students in the SLC Human
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Genetics Program. We aim to uncover the extent to which SCT accurately measures clinical
reasoning in the field of genetic counseling, where uncertainty is present in every patient
interaction.

Background

As healthcare providers who interact with patients at various points throughout their
personal and family health histories, genetic counselors often work under conditions of
uncertainty (McCarthy Veach et al., 2018). The uncertainty involved in the patient-provider
interaction can come in many forms including dealing with uncertain or conflicting
interpretations of health histories or genetic test results, and clinical judgment of multiple factors
used to estimate risks and guide testing options. A primary goal of genetic counseling is to
prepare the patient to make an informed decision based on the options and information available
to them (McCarthy Veach et al., 2018). For these reasons, competence in clinical decision-
making under conditions of uncertainty is an important component of genetic counseling
training. In the literature, no assessment tool to evaluate genetic counseling students’ ability to
engage in this type of thinking currently exists.

SCT as a method of assessment for clinical decision-making skills was first proposed by
Charlin et al. (2000). The function of the tool in evaluating judgment as a critical component of
successful healthcare professional practice is described alongside a detailed guide on item-
writing, test construction, expert panel composition, scoring and administration of a reliable and
valid script concordance test. Lubarsky et al. (2013) provided an updated, comprehensive guide
on test construction and utilization of SCT that can be applied to any clinical setting.

The script concordance test is an objective, unbiased tool used to score students’ ability

to engage in the clinical decision-making process (Charlin et al., 2000). Script concordance test
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cases are designed to represent common clinical encounters in the field (Fournier et al., 2008).
Script concordance test questions are constructed in such a way that there is no correct answer,
instead reflecting several options that may be reasonable in real-life, ambiguous clinical
situations (Charlin et al., 2000; Fournier et al., 2008). This also allows the tool to be used in test-
retest situations. Wan et al. (2020) compared medical students' responses on a script concordance
test with a written justification of the reasoning they applied (Think-Aloud approach). Script
concordance test responses and the written explanations were compared with reasoning of an
expert reference panel to determine concordance. The majority of students who selected
responses that matched the responses of experts also provided written explanations that matched
the thought processes of the experts. The findings of this study provide support for the response
process validity of script concordance test scores. This highlights the difference between a
typical multiple-choice test, where the answer is correct or incorrect, and the script concordance
test, where varied clinical reasoning does not represent an incorrect response as long as it can be
justified based on sound knowledge.

SCT has been used in training programs across a variety of healthcare professions.
Dawson et al. (2014) studied the validity and reliability of SCT in nursing students. This study
found SCT to be a reliable method of evaluating clinical reasoning in nursing students, which is
consistent with findings from previous studies in this area and supports the broad use of SCT as a
valid and easy-to-use method of student evaluation. Lambert et al. (2009) assessed the reliability
and validity of SCT in radiation oncology students, with special emphasis on how the test was
perceived by participants. Reactions to the test were collected following completion. Participants
reported that they completed the test with ease and felt that the cases accurately represented real

clinical scenarios. This study found that as experience in the field of radiation oncology
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increased, scores on the script concordance test also increased, with the authors concluding that
students and residents who received lower scores than average may not have sound clinical
judgment and may require remedial action. Results from training programs that have utilized
SCT support its use as a standardized method for student evaluation.

A key theme that arose through review of the existing literature is the ease with which the
script concordance test can be administered and completed by participants. Participants generally
felt that the script concordance test was clinically applicable and mimicked the types of decisions
they would be required to make in a patient-facing clinical setting (Lambert et al., 2009).

Across studies that have utilized SCT, panel members' scores have differed significantly
from students' scores (Dawson et al, 2014; Lambert et al, 2009). The results of these studies
indicate that clinical decision-making skills develop as a person gains more patient-facing
clinical experiences. While there is a possible inflection point where clinical decision-making
skills are gained through years of working experience, there remains a standard of skill that
students should possess before graduation from a training program, which is defined as being no
more than two standard deviations (2 SD) below the mean participants scores (Lubarsky et al.,
2013).

Unlike some of the other medical specialties where SCT has been used, genetic
counseling may be unique in that, within the clinical decision-making process, emphasis is
distributed across scientific and psychosocial considerations as consistent with patient-centered
care (McCarthy Veach et al., 2018). When creating a script concordance test for genetic
counseling trainees, care must be taken to account for these considerations. SCT was developed
based on script theory (Charlin et al., 2000) and encourages participants to incorporate additional

information into a pre-existing knowledge script. On the scientific side, diagnostic cases that
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draw heavily on medical knowledge are often utilized for medical professionals to practice
clinical judgment. With respect to psychosocial awareness, in a study by Pau et al. (2019), SCT
was used instead to evaluate ethical reasoning ability in medical students. Literature has
reiterated the importance of clinicians having some degree of ethical reasoning ability in order to
resolve medical ethical dilemmas (Pau et al., 2019). This study found that the script concordance
test was able to differentiate between students’ and panel members' abilities to engage in the
process of ethical decision-making and proves that SCT can be used to measure a variety of
concepts within the decision-making framework.
Methods

This study explored the utility of SCT as an approach to assessing clinical decision-
making skills in genetic counseling trainees in the SLC Human Genetics Program. Because there
is not literature on the use of SCT in genetic counseling training, this study piloted all steps of
the SCT method: writing cases and questions, utilizing an expert panel, validating test
construction, scoring each question and calculating a total test score, and interpreting scores with
participants. This study also gathered students' experiences of taking a script concordance test
and their impressions of using this tool as an assessment of or supplement to their learning. This
study was submitted to the Sarah Lawrence College IRB and was determined to be exempt.
Writing Cases and Questions

A script concordance test for genetic counseling trainees was constructed by two second
year genetic counseling students in the SLC Human Genetics Program in conjunction with two
certified genetic counselors who also serve as program faculty. Cases were constructed based on
common clinical encounters in the three main subspecialties of genetic counseling: prenatal

genetics, cancer genetics, and pediatric/adult genetics. The authors' clinical experiences and
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example scenarios from McCarthy Veach et al. (2018) and Nussbaum et al. (2016) were used to
write the cases and questions. All identifying details have been changed to protect patient
identity. Every case incorporated a level of uncertainty as is common and realistic for clinical
scenarios in professional practice. To create an assessment tool which is representative of various
clinical encounters within genetic counseling, three case categories were created: Diagnostic
(Figure 1a), Anchored (Figure 1b), and Ethics (Figure 1c).

Each case begins with a vignette where the participant is introduced to the initial
scenario. The vignette is followed by a series of independent questions where the participant is
asked to evaluate the effect, if any, that the additional information provided in the question has
on their initial judgments or interpretations. By establishing an initial hypothesis based on the
vignette and then incorporating additional information and adjusting responses accordingly,
participants are prompted to engage in the process of clinical decision-making (Charlin et al.,
2000).

In the Diagnostic case category, the initial vignette presented participants with features
suspicious of a certain genetic condition. Every vignette was followed by three questions, with
each question providing an independent, additional piece of information to incorporate into the
vignette. Participants were then asked to evaluate the impact of the new piece of information
using a 5-point Likert scale (Figure 1a). This style of item writing is similar to the
recommendations proposed by authors of the original SCT method (Charlin et al., 2000;
Lubarsky et al., 2013).

Anchored and Ethics cases were created based on the structure of script concordance test
questions developed by Tsai (2017) and Pau et al. (2019), which differs slightly from that of the

Diagnostic cases. As shown in Figures 1b and 1c respectively, Anchored and Ethics cases
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present participants with an initial vignette and in Part A, ask participants to make a clinical or
ethical baseline judgment. In Anchored cases, participants are provided with pieces of new and
independent information in subsequent questions and are asked to evaluate the effect, if any, of
the new information on their initial response from Part A using a 5-point Likert scale. Ethics
cases were constructed following the recommendations outlined by Pau et al. (2019), where the
baseline judgment in Part A was considered the decision question and consisted of a Yes or No
answer to capture the student’s position on the ethical dilemma presented in the vignette. All
subsequent questions provided an opportunity for participants to demonstrate the extent to which
they would change their initial position, if at all, upon the incorporation of a new piece of

information using a 3-point Likert scale.

Figure 1

Examples of concordant cases on the script concordance test from each of the three case types

a) Diagnostic Type: Case 10

A 51 year old woman is returning to clinic to discuss the results of her hereditary cancer panel. She was previously diagnosed with parathyroid cancer at age 50, which was
confirmed on pathology to be an adenoma. She is currently undergoing chemotherapy. Genetic testing identified a VUS in MENI, which is associated with Multiple Endocrine
Neoplasia Type 1 (MEN1) syndrome.
Consider the following recommendation as a next step And then you find out the following new information: Then this recommendation becomes:
for this patient:

-2 = contraindicated
-1 = less indicated

A clinical evaluation for Multiple Endocrine Neoplasia Type 1 | The patient has a family history significant for multiple relatives with 0 = neither more nor less indicated than before

(MEN1) MENI related cancers. L

+2 = strongly indicated

b) Anchored Type: Case 20

A 37 year old female, GIPO0, is returning to discuss the results of her amniocentesis. Karyotype results found 46,XX; however, the fetal ultrasound scan done at 18 weeks GA revealed
a normal male fetus. Follow up testing on amniocentesis with FISH found a SRY signal on one X chromosome, confirming a diagnosis of 46, XX testicular disorder of sexual

development (DSD).
Part A:
How likely are you to explore the psychosocial concerns And then you find out the following new information: Then this discussion becomes:
and stigmas related to DSDs?
-2 = very unlikely -2 = very unlikely
-1 = not likely A close friend of the family who also had a DSD recently took his -1 =less likely
0 = neither likely nor unlikely own life after facing years of bullying and discrimination in both his 0 = neither more nor less likely than before

+1 = likely personal and professional life. +1 = more likely

+2 = very likely +2 = very likely

¢) Ethics Type: Case 3

Your patient is an unaffected 16 year old male with a family history of Huntington's Disease (HD) who would like to pursue his own genetic testing. His father had HD and recently
died. His comes to clinic with his mother.

Part A:
Would you order genetic testing for Huntington Disease for And then you find out the following new information: Then your decision from Part A would:
this patient today?
Yes Upon further review of the family history that there are some -2 = change completely
No paternal relatives that showed signs of Huntington’s disease in 0 = not change

their teens. +2 = be strengthened
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The initial draft of the script concordance test for genetic counseling trainees included 10
Diagnostic cases, 13 Anchored cases, and nine Ethics cases (32 total cases). This draft was
submitted to two certified genetic counselors who serve as program faculty for editing and
review prior to sending the tool to expert panel members for completion (Lubarsky et al., 2014).
The test was constructed in Google Forms for ease of construction, distribution, and cost-
effectiveness.

Utilizing an Expert Panel

As per recommendations by Charlin et al. (2000), the expert panel must consist of
professionals with clinical experience in the field that the assessment tool is created for. Panel
members are asked to complete the script concordance test independently, then their responses
are used to create a scoring grid. In this pilot, 12 genetic counselors — all of whom are connected
to the SLC Human Genetics program — formed the expert panel. The panel was representative of
the demographic profile of the genetic counseling profession. Panelists were chosen deliberately
because their clinical reasoning reflects professional perspectives taught to students throughout
the training program (Lambert et al., 2009; Petrucci et al., 2013). 11 of the 12 panelists
completed the full script concordance test and one panelist completed cases in one of the three
case categories.

Validating Test Construction

A minimum of 10 panelists is recommended for construction of a reliable and valid script
concordance test (Fournier et al., 2008; Gagnon et al., 2005). In this pilot study, 10 genetic
counselors completed the initial 32-case draft of the test and were encouraged to provide brief
rationales of their reasoning to be compiled and shared with the students as example judgments

to compare with the students’ own thinking. As recommended by Lubarksy et al. (2013) as a step
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in the validation process, 10 cases were excluded either because they garnered a large spread of
responses from panelists or they appeared to be more focused on knowledge instead of clinical
reasoning based on review of panelists' responses and feedback. The revised test included 22
cases. Other steps of test validation included revising and redistributing one case to panelists for
new responses (two panelists did not complete this revised case and their answers were counted
as missing data for scoring purposes) and asking one panelist to take the assessment in one
sitting to estimate the time needed to complete the 22-case test (approximately one hour).
Scoring Participants’ Responses

The score assigned to a student’s response to each question was calculated based on the
proportion of expert panelists who selected that response. The modal response — the response
selected by the most panelists — was credited with one point, whereas all other responses selected
by any panelist received partial credit based on the proportion of panelists who selected that
response (Charlin et al., 2000; Fournier et al., 2008). Responses that were not chosen by any
panelists received zero credit or no points. This method was used to score the questions in the
Diagnostic case category.

Part A of the Anchored and Ethics cases was scored using the same method as the
Diagnostic cases, where students were scored based on their selection of a modal response,
partial credit response or no credit response. If a no credit response was selected in Part A, no
credit was received on all subsequent questions (Tsai, 2017). This scoring method allows for six
possible response combinations for each subsequent question in an Ethics case and 25 possible
response combinations for each subsequent question in an Anchored case.

A total score for the script concordance test was calculated by dividing the sum of scores

for all questions by the total number of questions and multiplying by 100. There were occasional
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questions where a panelist's response was excluded from the scoring grid upon review of the
panelist's suspected misrepresentation of information (Gagnon et al., 2011). Panelist scores were
calculated using the same scoring grid for continuity.

To measure the clinical reasoning of genetic counseling trainees, responses from the
script concordance test were evaluated for reliability and validity. All data was anonymized prior
to analysis to reduce bias and protect confidentiality. Internal consistency of the cases and
questions on the test was measured by Cronbach’s alpha. Hedges’ g was calculated to measure
effect size for each case type and the total test. The Kolmogorov-Smirnov test was used to
evaluate normality of distribution of total test scores.

Concordance in clinical reasoning was measured using the standardized script
concordance test scoring method, where the score awarded for a student's response represents the
degree of concordance with the panel members' responses (Charlin et al., 2000). Concordant and
discordant questions were determined by the amount of no credit responses arising from
comparison of panel members and student responses (Figure 2). Concordant questions had zero
or few participants who selected a no credit response; discordant questions had a high number of
participants who selected a no credit response. Across the three case types, the Anchored cases
showed the highest degree of discordance while the Ethics cases showed the highest degree of
concordance.

Interpreting Scores with Participants

Participants included current second year students in the SLC Human Genetics Program.
The authors themselves were excluded from the study population.

Students were provided with overall scores for the test, scores for each question, and a

companion document with detailed explanations of panelists’ responses that received credit.
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Students were then able to compare the reasoning behind their own clinical decision-making to
that of panelists. While a study by Lubarsky et al. (2013) emphasizes that there is no single
correct answer on script concordance test questions, the document enabled students to assess
where their thinking may have differed from the panelists and why a certain response may have
received no credit. Emphasis was placed on the clinical reasoning underlying the selected
response as opposed to the score itself.

Students participated in a group session led by the authors before and after completing
the test. The goal of the initial session was to review instructions for taking the test and reasoning
behind SCT as a method of assessment (Fournier et al., 2008). The goals of the follow-up session
were to assist students in interpreting their scores, explain how to compare panelists’ reasoning
with their own judgments, and engage students in a facilitated conversation about challenging
cases included on the test.

Results

Among the eligible participants, 22 out of 24 students voluntarily agreed to participate.
While there was no set time constraint, most participants completed the script concordance test
in approximately one hour. For the total script concordance test and across all case types, the
students’ mean score (66%) was found to be lower than the panelists’ mean score (78%), and the
standard deviation was larger among students (7%) compared to panelists (5%) (Table 1).

Cronbach’s alpha ranged from 0.64 to 0.81 depending on case type (Table 1). Cronbach’s
alpha for the full 22-case test was 0.81, which meets the threshold for reliability and indicates
good internal consistency of included items.

Hedges’ g was specifically selected to account for the different sample size among panel

members and students (Table 1). The results are considered statistically significant as shown by
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the large effect size for the total test (g=1.88). This indicates that the test is able to differentiate
between panelists and students.
As seen in Table 2, results of the Kolmogorov-Smirnov test confirm that the distribution

of scores was normally distributed across panelists and students.

Table 1

Descriptive analyses of the distribution of script concordance test scores for panel members and students

Number of Participants
Results ™) P Mean Score (%) Standard Deviation (SD) Cronbach's alpha Hedges' g
|Full script concordance test 0.81 1.88
Panel 12 78% 5%
Students 22 66% 7%
Diagnostic Type 0.64 0.43
Panel 11 74% 11%
Students 22 68% 15%
| Anchored Type 0.7 1.91
Panel 11 74% 6%
Students 22 57% 10%
Ethics Type 0.75 0.70
Panel 12 81% 8%
Students 22 74% 11%
Table 2
Kolmogorov- Smirnov test for normality
Total Score Statistic df P
Panel 0.26 12 0.375
Students 0.08 22 0.281

Amongst the Diagnostic cases, the highest degree of concordance was seen in Case 10
Question 1, where participants were asked about the utility of a clinical evaluation for MEN1
given the history presented in the case (Figure 1a). On this question, all 22 students choose either
the modal response or a partial credit response (Figure 2a). The lack of no credit responses
demonstrates high concordance in clinical reasoning in this content area. The highest degree of
discordance in this case category was observed in Case 1 Question 2, where students were asked
to consider the likelihood of non-accidental trauma based on the case indication and new

findings on a physical examination (Figure 3a). While the majority of students selected the



SCT IN GENETIC COUNSELING TRAINING: A PILOT STUDY 16

modal response or a partial credit response, six students selected a no credit response (Figure 2b)
indicating an area where further training and discussion may be beneficial.

Amongst the Anchored cases, the highest degree of concordance was seen on Case 20
Question 2, where participants were asked to determine the likelihood of exploring psychosocial
concerns with a patient who has a negative personal experience with a condition (Figure 1b). In
Case 20 Part A, all 22 students choose either a modal response or a partial credit response
(Figure 2c). In Case 20 Question 2, after the introduction of a new piece of information, 21
students chose response combinations that received credit and only one student chose a no credit
response combination (Figure 2c). This demonstrates that the new information introduced in
Question 2 had only a slight effect on the initial clinical decision in Part A for most students and
panelists. The highest degree of discordance was seen in Case 18 Question 2, where participants
were asked to evaluate the utility of single site testing for a familial variant for a patient who was
unaware that they were conceived via donor egg (Figure 3b). Case 18 Part A was only slightly
discordant with 21 students selecting a response that received credit and one student selecting a
no credit response; however, when the additional piece of information was introduced in
Question 2, a high degree of discordance was seen with 11 students selecting a response
combination that received credit and 11 students selecting a no credit response combination
(Figure 2d). This demonstrates the discrepancy in clinical reasoning between panel members and
students when evaluating the impact of this new piece of information on the initial case.

Amongst the Ethics cases, there were many highly concordant cases, one of which was
Case 3 Question 2, where participants were asked about testing an unaffected minor for
Huntington's disease (Figure 1c). In Case 3 Part A, all 22 students selected the modal response

and in Case 3 Question 2, all 22 students selected a response combination that received credit
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(Figure 2e). This shows significant concordance between students and panelists in this content
area and significant concordance among students themselves. One of the most discordant Ethics
cases is Case 14 Question 2, where students were asked about looking at the genetic test results
of an estranged family member (Figure 3c). In part A of the case, all 22 students selected a
response that received credit, but upon the addition of new information in Question 2, 17
students selected a response combination that received credit and five students selected a no

credit response combination (Figure 2f).

Figure 2
Descriptive statistics graphs of concordant and discordant case examples
Concordant Case Examples Discordant Case Examples
a) Case 10 b) Case 1
22 2
18 - 8
- Diagnostic Type :
12 :
" 20
’ Model Answer Partial Credit No Credit Model Answer Partial Credit No Credit
Question 1 Question 2
Case 20 Case 18
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I : Anchored Type .
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Figure 3
Examples of discordant cases from each of the three types

a) Diagnostic Type: Case 1

of cases on the script concordance test

18

A 10 year old girl is referred to your pediatric clinic with a history significant for multiple skeletal fractures. Patient is accomp
currently her legal guardian and is in the process of seeking full custody.

—) -
to the app

by her maternal aunt, who is|

Considering the following differential diagnosis:

And then you find out the following new information:

Then this differential diagnosis becomes:

Abuse/non-accidental trauma

The patient has rhizomelia and extremely short stature on physical

exam.

-2 = very unlikely
-1 =less likely
0 = neither more nor less likely than before
+1 = more likely
+2 = very likely

b) Anchored Type: Case 18

tumbl

A 27 year old female self-refers to genetic c: lii

after she

upon a test report in one of the locked files in her home revealing that her mother has a pathogenic variant
in CHEK?2. She presents to clinic to understand her cancer risks and to pursue her own testing. There is no other family history of cancer.

Part A:
Offering single site testing for the familial variant is initially:

And then you find out the following new information:

Then the testing strategy from Part A becomes:

-2 = contraindicated
-1 =not indicated
0 = neither more nor less indicated
+1 = more indicated
+2 = strongly indicated

You are aware that your patient was conceived via donor egg
because her mother was a past patient of yours, but she herself is
not aware that she and her mother are not biologically related. You
know that this means she is not at risk for the familial variant but

she is adamant about being tested today.

-2 = contraindicated

-1 = less indicated

0 = neither more nor less indicated than before
+1 = more indicated
+2 = strongly indicated

¢) Ethics Type: Case 14

A GOPO patient presents to clinic for a preconception counseling session with her partner. When collecting the family history, she reports multiple family members with history of
severe pediatric onset illness. When you ask the patient more specific details about these illnesses, she insists that although she does not know details, they were all treated in the
same institution where you work and you should have access to their medical records. She is willing and ready to give you the names and date of birth of her relatives who have been
treated at your rather small institution. She asks you specifically about her chances to have an affected child given her family history.

Part A:
Would you look up the medical records of your patient's
affected family members to be able to give the patient a
more informed estimate of her risk for an affected offspring?

And then you find out the following new information:

Then your decision from Part A would:

Yes
No

Your patient is estranged from her parents and siblings. She knows that they
receive care at the same institution because of their posts that she has seen on
social media. She reports having no other way to get access to this information.

-2 = change completely
0 = not change
+2 = be strengthened

Following the submission of the assessment, both students and panelists shared that cases

were representative of common clinical encounters. Students enjoyed participating in the study

and found that the script concordance test could serve as both a learning and assessment tool.

Panelists found that cases were thought provoking and reminiscent of clinical decision making

encountered in their professional roles. They also noted that completing the test took longer than

they anticipated.

Discussion

In this study, we piloted a script concordance test to evaluate the feasibility of using SCT

to assess clinical decision-making in genetic counseling trainees. The script concordance test

presents students with common clinical scenarios in conditions of uncertainty and asks them to

determine the impact of additional information on initial actions or impressions.
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Clinical decision-making is a skill that is often difficult to measure in a standardized way
(Ilgen et al., 2018). The script concordance test is scored by measuring the degree of
concordance between a student's response and the responses from expert panelists. The higher
the score on the script concordance test, the greater the degree of concordance, therefore
indicating clinical decision-making skills similar to those of experts in the field. The results of
the current pilot study established the reliability and validity of SCT in measuring clinical
decision-making in genetic counseling trainees, similar to results from previous studies in other
healthcare professions (Dawson et al., 2014; Lambert et al., 2009). The script concordance test
revealed differences in clinical decision-making of students and panelists, and highlighted a
wider spread of responses in students than in panelists. Both findings align with the point made
by Charlin et al. (2000) that clinical decision-making skills develop over time and would be more
developed in working genetic counselors compared to students. By creating a standardized
assessment that is representative of clinical experiences, students’ clinical decision-making can
be evaluated by program leadership who may not observe students utilizing these skills in
clinical settings, and may offer a particularly useful direct comparison to how this competency is
applied by practicing genetic counselors. A study done by Lambert et al., (2009) determined that
students that score two standard deviations below the student mean may require remedial action.
In the field of genetic counseling, this can provide an opportunity during training to identify
students who may require additional support in this area.

Through the development and implementation of a script concordance test, this pilot
study demonstrated the feasibility of using SCT to assess clinical decision-making in genetic

counseling trainees. SCT provides a reliable, standardized way to measure clinical decision-
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making skills. It is easier to administer and score compared to alternative methods such as
multiple choice questions, oral examinations or assignments.
Diagnostic Cases

While genetic counselors often construct a list of differential diagnoses to guide testing
strategy, they are not diagnosticians (McCarthy Veach et al., 2018). By incorporating elements
of uncertainty into the cases, the Diagnostic cases on the script concordance test for genetic
counseling trainees ask participants to evaluate the impact of new information on their lists of
differential diagnoses (Figure 1a and Figure 3a). A challenge to construction of cases in this
category is that much of the ability to engage in the diagnostic process requires medical
knowledge, making clinical reasoning difficult to tease apart from the medical knowledge upon
which it relies (Lubarksy et al., 2011). Across both panelists and participants, standard deviation
(SD) was largest in this case category (Table 1), which could be explained by variation in the
knowledge base required to engage in clinical decision-making (Lubarksy et al., 2011). While
genetic counselors receive generalized training, many specialize in one field of genetics once
they begin working. Having an area of expertise in genetics may account for the larger standard
deviation among panelists’ scores when, for example, a genetic counselor who specializes in
reproductive genetics was asked to respond to a case about pediatric genetics. Creating cases
which are representative of clinical decision-making skills required for all professional
subspecialties is an important goal for future iterations of the script concordance test.
Anchored Cases

The largest effect size between panelists’ and students’ responses was seen in the
Anchored cases where Hedge’s g was 1.91 (Table 1), indicating a substantial difference between

the clinical decision-making skills of these two groups. The Anchored cases also received the
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students’ lowest mean score of 57%, whereas the panelists’ mean score of 74% was equivalent to
their mean score for the Diagnostic cases (Table 1). There are various explanations that may
contribute to the increased rate of discordance seen in the Anchored cases. One notable
explanation is that with a 5-point Likert scale for Part A and all subsequent questions, the
Anchored cases contained the greatest number of possible response combinations across all case
categories. This, in turn, created more opportunities for no credit responses as a smaller
proportion of answer combinations could receive credit using this question format.
Ethics Cases

The Ethics cases consisted of common ethical dilemmas encountered in the field of
genetic counseling, such as genetic testing of a minor and patient confidentiality (Figure 1c and
Figure 3¢). While students have learned about principles of ethics and policy in their coursework
and clinical rotations, SCT provides an opportunity to navigate these considerations
unsupervised. Across all case categories, the students' mean score was the highest (Table 1) in
the Ethics cases, indicating a higher percentage of credit responses compared to the other case
types. This is likely explained by the wide range of responses from panelists in the Ethics case
category, where there were fewer answer options on the scoring grid deemed as no credit. Pau et
al. (2019) theorize that ethical reasoning is an area of extreme ambiguity across clinical practice
and is therefore expected to vary among working professionals. Additionally, ethical reasoning
skills develop over time and are related to the years spent in clinical practice. The panel members
in this study consisted of a combination of new graduates and certified genetic counselors who
have been practicing in the field for many years, which may have accounted for a wider spread

of possible responses that received credit and an overall higher mean score for the students.
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Both students and panelists found the cases to be representative of scenarios that would
be encountered in genetic counseling clinical practice and affirmed that the questions were
realistic and applicable. SCT can also serve as an opportunity for learning when accompanied by
a written explanation of panelists responses and a follow-up group session where student’s
responses can be compared. Participants in this study reported completing the test with ease, and
overall impressions were consistent with findings from a previous study where participant
impressions were recorded (Lambert et al.. 2009). In this pilot study, the extended time
requirement noted by panelists could be explained by the fact that they took the original version
of the test, which consisted of 32 cases instead of the standard student version which consisted of
22 cases, and that they were providing written justification for their responses.

Limitations

In this study, all panelists were genetic counselors connected to, or involved in, the SLC
Human Genetics program, and have established clinical decision-making skills that are
embedded within the teaching framework and ideologies of the program. While this was
intentional for this pilot, it likely impacted the degree of concordance seen across a variety of
questions as the students in this study were instructed directly by many of the panel members.
Additionally, panel members consisted of some clinical genetic counselors, some genetic
counselors who are primarily focused on genetic counseling education, and some who are
involved in both. For this reason, there were panel members who had not been involved in one,
or many, of the specialties referenced on the script concordance test for many years, leading to
possible discrepancies between their responses and current clinical practices. Consistent with a
pilot study, the sample size was small and confined to one training program.

Implications for Future Use
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The universality of common clinical encounters in genetic counseling allows for
widespread use of SCT for training programs. Genetic counseling graduate programs in North
America utilize the Practice-Based Competencies set by the ACGC (2019) to receive and
maintain accreditation. Thus additional research can be done to confirm that the script
concordance test can be successfully incorporated into the learning and evaluation of genetic
counseling trainees across the country.

SCT is a relatively flexible method of assessment that could be routinely updated to
reflect shifts in professional practice. Case scenarios can be refined and updated as testing
technology and guidelines change. When this occurs, a new scoring system must be created.
While this would require panel members to retake the script concordance test, it would not
require any prior test preparation on the part of the working genetic counselor, as the scenarios
are designed to be ones commonly encountered in practice (Fournier et al., 2008). The biggest
barrier to future iterations would be the time commitment required by expert panelists.

SCT has the potential to be used as a method of assessment not only for clinical decision-
making skills in genetic counseling students, but also to assess competence in practicing genetic
counselors for the purposes of ongoing credentialing. This serves as a possible area for future
research.

Conclusion

SCT has proven to be a valid, reliable, and successful method for assessing clinical
decision-making skills in healthcare providers in situations that are ambiguous or contain a high
degree of uncertainty. This pilot study demonstrates the feasibility and ease with which SCT can

be used to assess clinical decision-making skills in genetic counseling trainees. The use of SCT
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will enable genetic counseling training programs to more effectively evaluate clinical decision-

making skills, thereby tracking the development of critical practice-based competencies.
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