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ARTICLE INFO ABSTRACT

Keywords: Background: The script concordance test (SCT) has been shown to be an effective tool to assess the
Script concordance test clinical reasoning skills of nursing students. Various nursing studies have demonstrated the
Nursing

construct validity of this test. However, studies on the barriers that may impede construct validity

Egzlf,ﬂofammg during the development process are limited.
Curriculum Objective: This evaluation describes the barriers to the development of SCT for Bachelor’s nursing

students and the lessons learned regarding construct validity.

Methods: We conducted a descriptive evaluation of the SCT development and a validation process
was performed. The evaluation was based on written comments during the assessment (N = 327),
a Student’s Perspective Questionnaire (N = 100), and student feedback during three live review
sessions (N = 27).

Results: Despite consideration of the guidelines during SCT development, we encountered three
main barriers that may impede construct validity. We undertook the necessary efforts to recruit
an appropriate expert panel. We overestimated the experts’ and students’ understanding of the
SCT methodology. Additionally, four potential causes of invalid item construction were identi-
fied. These possible causes were ‘questionable intervention, hypothesis, or investigation’, ‘blurred
data in new information’, ‘regression to the middle’, and ‘misinterpretation of the midpoint’.
Conclusion: The three lessons learned are as follows: 1) The recruitment of an appropriate expert
panel must not be underestimated. Besides clinical expertise, experts need training in SCT
methodology, including awareness of possible pitfalls; 2) SCT training is a prerequisite for SCT as
an assessment; and 3) student feedback may offer a deeper understanding of potential hidden
script errors and causes for misinterpretation of SCT. Further studies are necessary to identify
additional causes which may impede the construct validity of SCT in nursing education.

1. Introduction

Assessing the potential of nursing students to become certified nurses is an educational challenge. The assessment must evaluate
theoretical knowledge in addition to competencies such as practical skills and clinical reasoning. Critical thinking and reasoning under
uncertain conditions is a crucial element of clinical assessment. The script concordance test (SCT) is a relatively new assessment tool
used to evaluate this skill [1,2]. An SCT consists of several scripts that describe a realistic practical situation, known as a vignette. Three
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questions are asked regarding a hypothesis, investigation, or intervention, followed by new information (Fig. 1). Students determine
how new information modifies a proposed hypothesis (or investigation or intervention) using a 5-point Likert scale [3].

An expert panel validates the correct answers. The expert scoring is based on an aggregate method. This method considers response
variability because expert answers vary in situations of uncertainty. The answer provided by the largest number of experts can be
regarded as the ‘golden standard’ of clinical reasoning. Other answers reflect differences in interpretation. This difference is clinically
relevant and merits fractional credit [2,4]. Therefore, there is no single ‘correct’ answer to SCT questions, but some questions yield
more credit than others. Fig. 2 illustrates a variety of answers based on Scenarios A and C in Fig. 1. In Scenario A, option ‘more likely”
receives the most credit (100 %). The student’s choice for ‘much more likely’ receives 75 %. The option ‘less likely” gets 50 %. In
Scenario C option ‘much less useful” receives 100 % credits and option ‘less useful’ 25 %. Question A yields more credits than question
C. The concordance of student and experts scores determines the final result of the assessment.

2. Background

SCT creators designed guidelines for item construction and scoring optimisation to guarantee test validity [5,6]. Various studies
have confirmed the reliability and validity of the SCT for nursing students using non-psychometric and psychometric methods [2,
7-12]. Content validity is guaranteed by processing feedback from specialised professionals and content experts [9,10]. Construct
validity was demonstrated by increased linear scores between groups with different levels of expertise [6,8). Reliability was statis-
tically demonstrated by an acceptable Cronbach’s alpha [2,7,9,10,12]. Item analysis by calculating Rit- and P-values is not used in SCT,
possibly because of the variance in credit assignments [13].

We found three medical studies revealing threats to the construct validity and interpretation of SCT scores despite their acceptable

EXAMPLE SCRIPT
VIGNETTE:

Mr. Albai (67 years old) has diabetes mellitus type 2, hypertension, leg ulcers and rheumatoid
arthritis. His family bandages his legs daily. The nurse, Luciel, visits Mr. Albai for the first time.

SCENARIO A. QUESTION
Hypothesis: The new information makes the hypothesis...?
Luciel estimates that Mr. Albai has an o Much less likely
increased risk of frailty. o Less likely
New information o Neither more or likely
o More likely
Watch the video (N/A). o Much more likely
SCENARIO B. QUESTION
Hypothesis: The new information makes the hypothesis...?
Luciel suspects that the poor healing of the o Much less likely
leg ulcer is a result of blood sugar o Less likely
imbalance. o Neither more or less likely
New information o More likely
o Much more likely
Fasting blood glucose concentration is 7
mmol/liter.
SCENARIO C. QUESTION
Intervention: The new information makes the intervention...?
Luciel wants to propose to the general o Much less useful
practitioner to include ambulatory o Less useful
compression therapy (ACT) in the care plan o Neither more or less useful
for the home-care nurse instead of having o More useful
this done by the family o Much more useful

New information

Luciel conducts an ankle-brachial index
measurement. Result foot 125 mmHg; arm
180 mmHg.

Www serioussoap.nl.2016

Fig. 1. Example Script, 1 vignette and 3 questions.
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SCENARIO A
Expert score Student score 75/100
o X (O Much less likely
® —
o X (O Neither more nor less likely
—0 v (O More likely
—. - (@
SCENARIO C
Expert score Student score 0/100

6] v O Much less useful

— o —_ O Less usefu

o X (® Neither more nor less useful
o X (O More useful
o X O Much more useful

Fig. 2. Example aggregate method, based on scenario A and C of Fig. 1.

psychometric properties [14-16]. Lineberry et al. [15] illustrated how examinees could increase their scores by avoiding extreme scale
points, resulting in unjustifiably high marks. In addition, inconsistencies in expert substantiation and discrepancies between sub-
stantiation and given scores have been reported [14-16]. These threats to construct validity described in the medical literature have
not yet been mentioned in the nursing SCT literature. In addition, possible barriers to nursing SCT development have hardly been
described nor discussed [7].

In 2019, nurse educators at the University of Applied Sciences, Utrecht developed an SCT for final-year students. They hypothesised
that considering creators’ guidelines for development, item construction, and optimisation guarantees valid and reliable SCT. During
the development and validation processes, several unexpected barriers were encountered that may have impeded the construct
validity.

The aim of our evaluation was to describe the barriers during nursing SCT development, the validation process, and lessons learned
regarding construct validity.

3. Method
3.1. Design

A descriptive evaluation of the SCT development and validation process was conducted in three phases of SCT development:
construction, implementation, and evaluation (Fig. 3). For the evaluation phase, we used quantitative data from an online Student’s
Perspective Questionnaire and qualitative data from live review sessions and students’ written comments.

3.2. Development phases

3.2.1. Construction phase

A design team comprising eight nursing educators (MSc) was formed. Each pair of designers was specialised in one of four
healthcare settings: hospital care, care for older adults, community care, and psychiatric care. The designers were trained by a Ph.D.
SCT expert (M. Maas) who recently developed an SCT for physical therapy [17]. The training consisted of a 3-h workshop with an
introduction to SCT guidelines [1,6] and feedback on the designers’ pilot questions. The distribution of scripts was based on topics
related to clinical reasoning as described in the Dutch Body of Knowledge in Nursing [18]. The scripts were evenly distributed across
the following four categories: somatic or psychosocial, nursing diagnosis topics, healthcare setting, and age. Each SCT assessment
consisted of 20 scripts. Each script was based on a different patient and was labelled according to the four previously described
categories. Designers used evolving scripts, incorporating a cumulative story of the three scenarios, thus optimally resembling clinical
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Construction phase
Script generation 80 scripts
Each pair of designers developed 20 scripts
Content validity of 80 scripts |, Processing feedback by designers,
Feedback on content of each other’s scripts excluding 5 scripts
Face validity L Shortening of extensive vignettes
Completion of one SCT (20) by ten nurse educators for readability by designers
Construct validity of answers of 75 scripts Post hoc construct validation by
—¥ designers, excluding invalid scores
Validation of the SCTs by expert panel (N = 159) (14%)
Implementation phase
Instructional video
Formative SCT (15 scripts)
Two Summative SCT (2 x 20 scripts)
Resit SCT (20 scripts)
Evaluation phase
Reliability Students’ evaluation
Calculating Students'_Persp_ective Excluding invalid questions in
Cronbach’s alpha Questionnaire || collaboration with designers and
Live reviewicessions Assessment Committee of the
Bachelor of Nursing
Written comments during
assessment

Fig. 3. Phases of SCT development

reality [19,20]. The designers aimed to develop four SCTs based on the regulations of the Examination Committee. One SCT was
designed as a formative assessment and two as summative assessments, as students were entitled to join a test twice a year. The fourth
SCT was designed for a resident.

Four pairs of designers each developed 20 scripts in accordance with their healthcare settings of expertise, for a total of 80 scripts.
To ensure the content validity of the scripts, the designers gave feedback on the 60 scripts they had not developed. After processing this
feedback, five scripts were excluded because of invalid content, leaving 75 scripts. Next, a face validity test was performed by 10
nursing educators who conducted one SCT (20 scripts) and offered written comments on usability. The main comments of the nurse
educators concerned linguistic comments and feedback on the extensive vignettes, which reduced script readability. Designers limited
unnecessary information in the vignettes to improve clarity and conciseness.

The designers presented the 75 scripts to an expert panel for construct validation. Experts were asked only to answer questions on
familiar topics and substantiate their answers using written ‘thought processes’ as an alternative to the think-out-loud method [21].
During the validation (1,5 h), experts were offered a 15-min introduction to the SCT methodology, including an instructional video.
Nurse educators were invited to participate to meet a minimum of 10 experts per script [22]. For post hoc construct validation, de-
signers analysed experts’ scoring and substantiations in pairs and compared experts’ substantiations with the latest evidence. Expert
substantiation scores deviating from the most recent evidence were also excluded. The number of experts, answers per question, and
scores were evaluated.

The researchers consulted the Bachelor of Nursing Assessment Committee to determine scoring criteria. Students earned the highest
scores by answering 80 % agreement with experts. The cut-off point of 80 % was based on SCT medical literature showing an expert
panel’s average score of 80 % [1,23]. A cutoff point of 100 % concordance of the inter-panel score was not eligible because answers
needed to reflect the response variability of experts in health care practice.

An information and communication specialist digitised the scripts on the web-based assessment platform iQualify [24]. To prevent
incorrect reasoning from one question to the next, students could not return to the previous question but only to the vignette.
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3.2.2. Implementation phase

After a pilot study in the spring of 2020, the SCT was introduced in the year 2020/2021 as a final-year assessment. To prepare for
the SCT question type, all students watched a 5-min instructional video about the SCT methodology, including an example script.
Students had the opportunity to conduct a formative assessment with 15 scripts, incorporating 45 questions as extra preparation.

3.2.3. Evaluation phase

In our nursing department, student feedback was regularly collected after every assessment for internal evaluation. The data
collected from the first SCT assessment in March 2021 revealed unexpected potential threats to construct validation, which was a
coincidental finding. This finding was an incentive to evaluate students’ data more thoroughly using three available data sources: the
students’ perspective questionnaire, participant observation of students’ reflections on their SCT results, and written student feedback
generated directly after completing the test.

3.3. Participants and setting

For the construction phase, an expert panel consisting of registered nurses from various healthcare settings was recruited in
collaboration with the Dutch professional nurses’ organisation, V&VN. The criterion for participation was recent work experience in
one of four healthcare settings: hospital care, care for older adults, community care, or psychiatric care.

For student evaluation, we included all final-year students who had undergone the SCT in March 2021 and July 2021. For the
qualitative evaluation, we used a convenience sample. Students who voluntarily participated in one of the three live review sessions
and those who generated written feedback were included.

3.4. Measurement method

Expert data were collected using iQualify, a digital assessment software tool [24].

The first method of student data collection was an online Student’s Perspective Questionnaire on SCT assessment in Evalytics, a
digital evaluation tool for higher education [25]. The questions were assessed using a 5-point Likert Scale (Fig. 4]. The results of the
final (open) questions were categorised into content, student preparation, and satisfaction.

The second method involved participant observation during three live review sessions. These sessions were three weeks after the
assessment in the presence of one of the researchers and a clinical reasoning educator. Student participation was voluntary. During
these sessions, students reflected on the test results. Students received personal feedback and explanations of the experts’ sub-
stantiations from educators if needed. After the session, the researcher and educator discussed the problems that impeded students to
pass the SCT successfully.

The third method involved students’ qualitative feedback immediately after completing the test. Students were able to compare
their scores with experts’ substantiations and had the opportunity to write comments.

4. Data analysis

The expert scores were calculated using Ku Tools for Excel 2016. The students’ baseline characteristics and the reliability of their
scores were calculated using SPSS Statistics 29.0 [26]. The reliability was calculated using Cronbach’s alpha in the constancy analysis.
The results of the Student’s Perspective Questionnaire were generated by Evalytics® [25].

Qualitative data from the live review sessions and students’ written feedback were analysed by two researchers (E.H. and J.K.)
using constant comparative methods [27] and Atlas. ti version 9.0.21 [28]. The researchers independently categorised the data into
four themes: negligible comments, linguistic flaws, potential flaws in item construction, and potential flaws in standardisation.
Negligible comments were ignored and linguistic flaws were processed directly. Comments on item construction and standardisation
were compared with expert substantiation. In the second analysis, the researchers categorised the construction and standardisation
flaws into four subthemes: questionable intervention, hypothesis or investigation, blurred data in new information, regression to the
middle, and misinterpretation of the midpoint. Consensus was reached through discussions. If an error was discovered, the researchers
returned the questions to the designers for clarification and discussion. In case of consensus regarding an error, the question was

1. To what extent was the instructional video at the start of the Script Concordance Test clear? 5-
point Likert scale: very poor (1)-poor (2)-neutral (3)-well (4)-very well (5)

2. How difficult do you find the Script Concordance Test compared to Multiple Choice tests you
have taken so far in the course? 5-point Likert scale: very easy (1) -easy (2)-neutral (3)-difficult
(4)-very difficult (5)

3. To what extent were the cases in the Script Concordance Test well spread? 5-point Likert scale:
very poor (1)-poor (2)-neutral (3)-well (4)-very well (5).

4. To what extent have you guessed your answers? 5-point Likert scale: rarely (1)-sometimes 2) -
neutral (3) -often (4) -very often (5)

5. How would you value the Script Concordance Test on a scale from 1 to 10?

6. What comments or feedback do you have about this form of assessment? open question.

Fig. 4. Questions Student’s Perspective Questionnaire
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submitted to the Bachelor of Nursing Assessment Committee. Committee members conducted a final post-analysis of the results. If the
committee members agreed upon an invalid construct, the question was removed, and student marks were re-calculated.

5. Results
5.1. Sample size and characteristics

In total, 159 experts joined the panel during the construction phase. An average of 22 experts (SD 5.1) answered each question
(range 10-67). A total of 327 final-year students completed the SCT. Their average age was 25.5 years (SD 7.6; median 23). The
majority (88 %) is female. A total of 100/327 students (30 %) conducted the Student’s Perspective Questionnaire with 76 remarks on
the open-ended question. Twenty-seven students (8 %) joined live review sessions. Thirty-nine students (12 %) wrote a total of 125
comments immediately after the assessment.

5.2. Results construction phase

The construct validation of the answers delivered a score of 4986 for 225 questions. All the SCT questions showed response
variability and discrimination power, which were required before inclusion in an SCT [28]. During post hoc construct validation, a
total of 693 scores (14 %) were excluded. A recommended minimum of 10 experts per script was achieved. Because experts were
allowed to skip questions on unfamiliar topics, the answers given could not be traced back to individual experts, resulting in a het-
erogeneous panel.

5.3. Result evaluation phase

5.3.1. Reliability SCT
The students’ calculated average Cronbach’s alpha score was 0.6, which is considered average in SCT studies [29].

5.3.2. Student’s perspective questionnaire

The results of the questionnaire revealed that students perceived the instructional video as neutral (32 %) or clear (42 %). The
students perceived SCT as difficult (50 %) or very difficult (29 %). The topics were considered neutral (41 %) and well-spread (36 %).
Students’ answers based on guessing were neutral (29 %) or often (35 %) (Fig. 5). Students valued SCT at 7.0 on a scale of 0-10 and
appreciated its resemblance to clinical practice. Students mentioned inadequate training in SCT methodology and a lack of SCT ed-
ucation in the curriculum.

5.3.3. Live review sessions

The most important finding of the live review sessions was the students’ struggles with the SCT methodology itself. Students made
unnecessary mistakes because of misinterpretation of the questions. This finding was confirmed by students’ remarks in the ques-
tionnaire. The causes of misinterpretation were further clarified by evaluating the students’ written comments.

5.3.4. Students’ written comments

The evaluation of the students’ written comments elicited four potential causes of hidden construct errors. These causes were ‘a
questionable intervention, hypothesis, or investigation’, ‘blurred data in new information’, ‘regression to the middle of scoring’, and
‘misinterpretation of the midpoint’.

- Questionable intervention, hypothesis, or investigation: The first cause of invalid item construction appeared in scripts containing a
questionable proposed intervention (hypothesis or investigation). For example, in Scenario C (Fig. 1) the proposed intervention is

Student's Perspective Questionnaire N = 100

40
20
10
| (1 ||
0

Instruction video Difficulty Spreading Guessing Value SCT
Questions

Students %
w
S

Value SCTon a scale 1-10

7
o Likert 1 Likert 2 Likert3 mlLikert4 mlLikert5 MRateO-10

Fig. 5. Student’s perspective questionnaire.
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ambulatory compression therapy (ACT). This intervention is not intended for discussion. However, some experts and students
questioned this intervention as part of their argument for the score, rather than explaining the significance of the new information
for the intervention. This misinterpretation is illustrated by Expert 1’s substantiation and Student 1’s comments, as shown in Fig. 6.
Expert 1 presented a case in which ACT was a suitable intervention. Student 1 argued that the ACT was not a suitable intervention.
However, both arguments fail to mention the significance of the new information (ankle-brachial index 125/180) for the inter-
vention (ACT).

- Blurred data in new information: A second cause appears in scripts with new information containing several pieces of new infor-
mation. For example, the new information in Scenario C in Fig. 1 provides two pieces of information. First, the rate of an ankle-
brachial index, and second, the picture with a poorly bandaged leg. This combination of data blurred the reasoning process, as
clarified by Student 2’s comments, in Fig. 6.

- Regression to the middle: experts generally endorsed extreme-scale anchors far less than the midpoint. Hence, expert standardisation
showed a regression in the middle (Fig. 7). Extreme scales A (e.g. much less likely) and E (e.g. much more likely) were chosen the
least. Although the standardised expert scoring data could have revealed this pattern, we detected this as a potential threat only
after reviewing the students’ written comments and remarks on the questionnaire. The experts’ preference for regression in the
middle was hardly explained in their substantiations. When students became aware of this information, mediocre students out-
performed students who used the scale as intended by avoiding extreme scores.

- Misinterpretation of the midpoint: The experts’ unsubstantiated preference for the midpoint led to further investigation of the
midpoint’s interpretation. The midpoint is described as ‘neither more, nor less indicated’ [6], as ‘it doesn’t change your mind’ [30],
and as ‘neutral’ [4). Designers adopted the first description in the Dutch SCT. However, students’ written comments elicited
another interpretation of the midpoint. Students intuitively interpreted the midpoint as ‘more and less likely’, instead of the given
‘neither more, nor less likely’ description. This misinterpretation led to incorrect answers, as the midpoint meant ‘no influence’. In
retrospect, this misinterpretation of the midpoint may have caused the experts’ unsubstantiated preference for regression to the
middle.

6. Discussion

This manuscript provides lessons learned from the evaluation of the SCT development and validation processes. During this
process, we identified three main barriers impeding construct validity: underestimation of recruiting an appropriate expert panel,
overestimation of SCT understanding by experts and students, and overlooking script errors during the construction phase. We also
identified four potential causes of hidden script errors: ‘a questionable intervention, hypothesis or investigation’, ‘blurred data in new
information’, ‘regression to the middle’, and ‘misinterpretation of the midpoint’.

The underestimation of the effort to recruit an appropriate expert panel can be explained by designers’ expectations that joining an
expert panel would be perceived as an appealing activity for health professionals, as stated by Lubarsky et al. [4]. Based on the Ex-
amination Committee’s regulations, the ambition was to develop 80 scripts simultaneously during the construction phase. This
appeared to be too ambitious, as it required a large number of experts. Designers’ decisions during development to include
non-specialised experts and allow them to skip questions led to panel heterogeneity. Dawson [31] described the recruitment of experts
as a ‘major disadvantage’ of SCT, not only because of the quantity but also because of the quality of their expertise. A final cause of
underestimation may be our requirement for experts to explain answers using written substantiation. However, this method requires
more time and effort than previously indicated. Recruitment of appropriate experts might be easier when experts are asked to validate
a limited number of SCT questions focused on their specialisation. Furthermore, the reuse of proven valid and reliable SCT questions
and adjustment to the context and country can save time. However, a reanalysis of the adjusted SCT questions remains necessary.

The overestimation of understanding the SCT methodology and possible pitfalls has resulted in the misinterpretation of questions

SCENARIO C

Substantiation of Expert 1 : ACT is prescribed in cases of leg ulcers to improve the tissue blood flow in the case
of venous insufficiency. Patients with diabetes and hypertension have an increased risk of venous insufficiency.

Comment of Student 1: ACT is not a suitable intervention, as the cause of the leg ulcer is not clarified. So no
relation is possible.

Substantiation of Expert 2: The Ankle-brachial index (ABI) of Mr Albai is 125/180 = 0.69. Internationally, an ABI
of less than 0.9 is considered a criterion for the presence of peripheral arterial disease ...... The ABI shows that
there may be peripheral arterial disease, so ACT bandaging is contraindicated. Luciel must refer Mr. Albai to a
doctor as soon as possible for further diagnosis.

Comment of Student 2: Based on the result of the ABI, my answer would be much less useful. However, the
photo shows that the family has difficulties in bandaging the leg, which implies that the job should be taken
over by a professional nurse, so the intervention is more useful.

Fig. 6. Substantiation of experts and comments of students
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Standardization of experts' answers in percentages

Much less likely

Answer Category

Percentage experts that chose the specific answer

Fig. 7. Standardisation of experts’ answers in percentages of 225 questions, after post hoc validation. N = 159.

by experts and students, despite an instructional video. This finding has been confirmed by several studies in the medical field [14-16].
The reported limitations were regression to the middle and inconsistencies between experts’ substantiations and scores. In our
evaluation, an additional limitation was the misinterpretation of the midpoint by the students and experts. Improved instructions
(video), incorporating the possible pitfalls of the methodology, can reduce future misinterpretations of SCT. A more profound solution
for students might be to integrate SCT training into the educational nursing curriculum instead of only as a nursing assessment.
Deschénes et al. [2] described the theoretical foundation of SCT as a pedagogical strategy that included three elements: SCT as a
nursing examination, face-to-face SCT activities, and a digitised educational strategy based on SCT for continuous practice. More SCT
activities can offer students extra training in dealing with the uncertainty of clinical nursing practice, as this competence is key to SCT
methodology. In particular, the scope of nursing education strives to be holistic, incorporating bio-psychosocial evidence from several
sources such as the literature, experts, and patients.

Lubarsky et al. [32] indicated that script-conscious educators are needed, although other educational strategies, such as
problem-based learning, think-aloud strategies, and script-based questioning, can also promote script-based clinical reasoning.

The final barrier identified in this evaluation concerns potential hidden script errors in the SCT. Our results highlight these script
errors and highlight student feedback as a valuable source for detecting them. By incorporating expert substantiation into the SCT and
offering students the possibility of writing comments directly after completing the test, we developed a continuous feedback loop.

The potential initial script errors ‘questionable intervention, hypothesis, or investigation’ and ‘blurred data in new information’
were, as far as we know, not mentioned before in the SCT medical literature. One explanation might be that the scope of SCT arguments
in nursing is broader than the medical scope, which is mainly based on pathophysiological arguments. In Dutch nursing SCT, experts’
substantiations appeared to be based not only on pathophysiological arguments, but also on legal, ethical, psychological, and so-
ciological arguments. This holistic scope of clinical reasoning in nursing may have contributed to the ambiguity of some of the
questions. Another explanation may be the evolving script methodology used in the Dutch SCT. The evolving script methodology
resembles clinical reality more than the original script methodology [19,20]. The cumulative construction of the three scenarios within
one script can differ in terms of the hypothesis, investigation, or intervention. The initial creators of the SCT indicated that scenarios
within one script should not differ in terms of hypothesis, investigation, or intervention [6]. The creators warned against the risk that
the clinical reasoning process in the first scenario could influence the reasoning process in the next. Although we aimed to prevent this
risk by incorporating digital protection, which inhibited the return to the previous scenario, the evolving script methodology may have
reinforced the expert panel’s divergent focus. The potential initial script errors ‘questionable intervention, hypothesis, or investigation’
and ‘blurred data in new information’ could potentially be reduced by avoiding evolving script methodology.

7. Limitations

Some methodological limitations must be mentioned. The first concerns the heterogeneity of the expert panel, which prevents the
calculation of construct validity using psychometric analysis. Second, the expert panel’s familiarity with the topics was not checked
further during the construct validation process. This may have negatively influenced the validity of the experts’ answers. To overcome
these deficits, the authors are conducting a follow-up study with a sample of scripts from a homogeneous group of specialised experts
with strict inclusion criteria.

Second, this evaluation lacked details on the demographics of the participants because the experts’ characteristics could not be
retrieved. Furthermore, the evaluation results reflected only a few students. The results of the live review sessions were neither
recorded nor transcribed. Hence, the analysis of these data was superficial. In addition, the results of the Student’s Perspective
Questionnaire (30 %) were analysed by only one person. Consequently, we could not draw firm conclusions from our findings because
of the subjectivity of interpretation. Finally, the average Cronbach’s alpha score was 0.6, which is considered average for SCT studies
[29]. One explanation for this could be that the scripts were distributed among different categories.
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These limitations affect the validity and generalisability of our conclusions. When designers set stricter inclusion criteria for the
expert panel, psychometric analysis could have been performed, and construct errors could have been detected at an earlier phase.

There are also strengths worth mentioning. The reliability of the evaluation was qualitatively enhanced by two researchers
reviewing the students’ comments. Two researchers independently reviewed the data and compared their findings until a consensus
was reached. In addition, the validity of this evaluation was enhanced by triangulation as three sources of data were collected.
Furthermore, the standardisation of experts was reanalysed using both experts’ substantiations and students’ written comments.
Students’ comments were particularly helpful in detecting the underlying causes of subtle item construction errors and interpreting the
midpoint of the Likert scale.

8. Conclusion

We conclude that guaranteeing the construct validity of the SCT in the nursing field might be more difficult than assumed, despite
the consideration of guidelines during development. This evaluation taught us three lessons: (1) The recruitment of an appropriate
expert panel should not be underestimated. In addition to clinical expertise, experts require training in SCT methods, including
awareness of possible pitfalls. (2) SCT training for students is a prerequisite for its use as an assessment tool. (3) A continuous feedback
loop based on students’ comments can offer a deeper understanding of potential hidden script errors and causes for the misinter-
pretation of SCT. By describing the barriers to the development of SCT, we hope to share our lessons with other nursing designers of
SCT in the future.

Further studies are necessary to identify additional factors which may impede the construct validity of the SCT in nursing edu-
cation. SCT designers should discuss indisputable criteria for construction and optimisation in the broader context of international
nursing education.
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