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ABSTRACT

Background: Workplace-based assessment is a key component of dental students during their
clerkship in order to demonstrate clinical proficiency. Purpose: This study aims to analyze the
results obtained from adapting the Mini-Clinical Evaluation Exercise (Mini-CEX) to the clerkship
of a dentistry program, and to examine its psychometric properties. Methods: First, a Delphi panel
method was used to ensure content validity. Then, the Mini-CEX was piloted in the dental clerkship
where each student was assessed by at least two supervisors and a peer student; the psychometric
properties, acceptability, and observation-time were analyzed afterward. Results: The pilot study
was conducted between July and November of 2019. One hundred forty Mini-CEX were carried
out on 30 students, eighty-four by supervisors and fifty-six by peers. The adapted instrument was
proved to be unidimensional, obtaining an acceptable internal consistency (a=0.74). There was a
difference in observation-time as the type of assessor changed; the medians (Q1-Q3) were 10
minutes (5-15) for supervisors and 30 minutes (20-45) for peer students (p<0.001). This difference
was also observed when analyzing the assessor’s satisfaction (p<0.001) since the supervisor scored
a median of 6 (6-6.75), and peer students scored a median of 7 (6-7). No differences were found
between the scores given by supervisors and peers. Conclusion: The adapted version of the Mini-
CEX can objectively assess students' clinical performance of dental student based on values of
validity and reliability, which are similar to those obtained in the original instrument.

Keywords: Medical Education, Workplace-based assessment, Educational assessment, Clinical

Clerkship, Dental Education.



INTRODUCTION

Assessment of learning is a fundamental part of the educational process since it provides both
teachers and students with relevant information on the achieved learning outcomes.! The paradigm
shift from the assessment of learning to assessment for learning involves that evaluation
opportunities become a source of learning since they are part of the educational program as low-
stakes assessments and not only at the end as high-stakes.?* Consequently, this approach has arisen
as an important topic within the literature on health sciences education, since higher-educational
institutions must certify that students have acquired the required competencies and meet the
minimum standards for professional practice. Regarding the different levels proposed by Miller,
ranging from “knows”, “knows how”, “shows how” and “does”,* a variety of instruments designed
to assess each one of them are described in the literature.! The clerkships' biggest challenge has
been to have valid instruments to assess the “does” level.

Clerkships training is the final supervised clinical undergraduate practice of health
professions, where students need to demonstrate competencies in real contexts. Evidence suggests
that systematic assessments of clinical encounters with patients should be conducted to assess their
clinical performance.® A large number of instruments have been designed to assess the students’
performance in the clinical workplace [workplace-based assessment (WBA)]. This type of
assessment includes instruments that assess: the discussion of clinical cases; multisource
assessment; portfolio, and direct observation tools.®

The American Board of Internal Medicine developed the mini-clinical evaluation exercise
(Mini-CEX) in 1995. John Norcini carried out the first research on the assessment of clinical
competencies in the workplace using the Mini-CEX.” During the assessment process, a student is
observed by a assessor while interacting with a patient in a real clinical context.®® Normally, the

encounter has a brief duration, so the Mini-CEX can be applied systematically and conducted by



several assessor during a clinical rotation. Its psychometric properties have been reported in a
systematic review,'® which reported acceptable reliability, which improves with proper previous
training, increasing inter-rater reliability.1%1!

Although the Mini-CEX was designed to be applied in medical residents,® it has been
adapted to be used in other health profession programs, such as dentistry,®? physiotherapy,*
pharmacy,’® nursing®!” and in medicine clerkships, #1° due to its simple and brief implementation.

Some studies that report the use of this instrument in undergraduate!??° and
postgraduate®?:2* dental students. Those studies described some positive aspects like the
possibility of multiple observations by different supervisor in diverse clinical circumstances,? the
possibility of effective, timely individualized feedback® and the possibility of assessing the
capacity of reflection, self-perception,?®?> communication skills, and professionalism.? However,
there are still no studies focusing on validation or psychometric analysis of the Mini-CEX
implementation in dental contexts. In this way, this study will provide a valid and reliable
instrument, and the process described here could be used as a reference in the construction of
similar educational measurement instruments focused on WBA.

The aims of the present study were to analyze the results obtained from adapting the Mini-

Mini-CEX to the clerkship of a dentistry program, and to examine its psychometric properties.



MATERIAL AND METHOD
The Ethics Committee of the Faculty of Medicine at Pontificia Universidad Catolica de

Chile approved this study, project number 190531001.

Adaptation of Mini-CEX for implementation in dentistry clerkship

Firstly, the dental clerkship's learning outcomes were thoroughly reviewed to decide which
ones were going to be assessed using the Mini-CEX. Secondly, the selected learning outcomes
were compared to those in the original instrument by using a Spanish-translated version,?® and a
prototype was formulated, consisting of 8 items: 1) Anamnesis and physical examination; 2)
Clinical judgement; 3) Execution of the treatment; 4) Planning and organization of the session; 6)
Efficient use of resources; 6) Professionalism; 7) Communication; & 8) Global competence. Each
item was described as a series of behaviors that must be observed in students and a scale of 1 to 7

was preferred to be used since it is more culturally acceptable than the original scale of 1 to 9.

Participants and application

This study was conducted in de Dentistry School of the Pontificia Universidad Catolica de
Chile. The adapted Mini-CEX was applied to dental clerks between July and November of 2019,
on a 16-week clerkship clinical rotation, each student was assessed by at least two supervisors and
a peer. The assessors were trained to conduct the assessment during the first week of the semester,
the first assessment of a supervisor and a peer was conducted between the second and the seventh
week of the semester, whereas the second assessment (of a supervisor and a peer) was conducted

between the eighth and fifteenth week of the semester.

Sample size



The sample size was calculated for the validity study of the Mini-CEX scale. The validity
of the Mini-CEX was obtained using a confirmatory factor analysis. Thus, to calculate the sample
size, the method based on the confirmatory factor analysis goodness-of-fit index was used.?’ A root
mean square error of approximation (RMSEA) test was used to obtain the sample size needed to
test the confirmatory factorial model's close-fit hypothesis. In this approach, the RMSEA test value
should be set at a level that reflects an acceptable-fit model (i.e., RMSEA between 0.05 and 0.08);
thus, considering an RMSEA=0.08 with 80% power, with eight items and one factor of the Mini-

CEX scale, and 0=0.05, the sample size required was 150 assessments.

Psychometric properties

Content validity

Content validity was determined with a Delphi panel with national coverage, using a
Google form to collect data and a five-point Likert scale. It was defined that domains with a 4.5 or
higher score would be included in the adapted instrument. For each round of the Delphi panel,
thirty-six people participated in consultations (supervisors and experts in education, among

others).?®

Construct Validity: Classical Test Theory

An exploratory and confirmatory factor analysis was performed. These multivariate
analysis techniques belong in the Classical Test Theory. The exploratory factor analysis aimed to
detect latent variables that underlie the observed variables (instrument items). The confirmatory
factor analysis made it possible to confirm the number of existing latent factors and their nature in

the collected data.



Construct Validity: Item Response Theory (IRT)

IRT models allow latent traits to be related to the probability of response to an item, and
they have become widely used in psychometry and recently in health sciences.?® Based on this
model, each question's query difficulty was estimated with respect to the assessed latent factor.
Furthermore, it made it possible to evaluate whether a higher level of the construct assessed in the
Mini-CEX entails an increase in the probability of achieving a better performance in each one of

the Mini-CEX items.

Internal consistency

To determine internal consistency, the reliability coefficient (Cronbach’s alpha) was
estimated. This analysis was carried out once the number of items included in the Mini-CEX was
confirmed.® A cut-off point of 0.70 was considered to establish an acceptable internal

consistency.!

Acceptability

The satisfaction level of the assessor and the student was measured on a scale of 1 to 7.

Differences in their satisfaction levels were sought when the evaluators were supervisors or peers.

Application time and feedback time

Both the time for observing the student and the time needed for feedback were recorded.

Differences were sought when the evaluators were supervisors or peers.

Statistical Analysis



An exploratory analysis of data was carried so that atypical values could be found. By
means of the Shapiro-Wilk test, the distribution of the continuous quantitative variables was
determined. Descriptive statistics were estimated using the mean for continuous variables with
normal distribution, whereas for those with biased distribution, the median (Q1-Q3) was used. In
the case of categorical variables, a relative and absolute frequency was obtained. By a
nonparametric equality-of-medians test, the medians of the assessments conducted by supervisors
and peers for each item of the Mini-CEX scale were compared. This same test was used to compare
the satisfaction level, application time, and feedback time.

The psychometric properties were obtained through Classical Test Theory (exploratory and
confirmatory factor analyses) and IRT. In the case of the exploratory factor analysis, the principal
component method was applied, having standardized factor loadings as a result. The factor loadings
represent the relationship between the latent factor (measured construct) and the observed
performances for each item of the Mini-CEX. As to the confirmatory analysis, a model in which
all domains loaded on a single factor (unidimensional instrument) was specified. The coefficient
of determination (R?) was obtained by quantifying the percent variance of the instrument domains,
which is explained by the identified factor.

Based on IRT, a one-parameter logistic model (1PL) was specified, estimating each item's
difficulty parameter. Although the Mini-CEX form differentiated three possible performances
(insufficient, sufficient and superior), there was variability in most items of the sufficient and
superior performances. Given this circumstance, all responses were changed to make them
dichotomous. Afterward, characteristic curves of the items were obtained, depicting a graph where
the instrument items with higher difficulty have a greater slope. These curves allowed to evaluate
whether a higher level of the construct assessed entailed an increase in the probability of achieving

a superior performance in each of the Mini-CEX questions.



All analyses were performed using the STATA version 16 software and Mplus version 7.

In both cases, it was taken into account the fact that repeated measures were used from each student.



RESULTS

Participants and implementation

As a result of the adaptation of the Mini-CEX and validation of experts, an adapted Mini-
CEX with the following 8 items was designed: 1) Anamnesis and physical examination focused on
the patient’s condition; 2) Clinical judgement; 3) Autonomous execution of the treatment according
to level; 4) Planning and organization of the session; 5) Efficient use of resources; 6)
Professionalism; 7) Communication with the work team and patient; & 8) Global competence.

Boxes are included to record the observation-time, the time needed for feedback, and a
box through which a domain can be pointed to as "not observed." It is requested that the assessors
and student register their satisfaction level on a scale of 1 to 7. Lastly, a blank space was left to
write down the feedback. On the reverse side of the adapted Mini-CEX, all domains and observable
behaviors of students were described (Figure 1).

The adapted Mini-CEX was administered in thirty clerkship students of the dentistry
program. By the end of the semester, 140 assessments had been conducted, of which supervisors
performed eighty-four, and fifty-six were performed by peers, having a median of 5 per student (4-
5). Not all assessors completed the additional information requested.

Item one did not present any variation in its scores as all students achieved the maximum
score. In most of the forms (93.6%), all items were given scores belonging to the "superior” range
(6 or 7). Only one student obtained a score within the range "unsatisfactory" (1, 2, or 3). No

differences were observed between the ratings made by supervisors or peers.

Psychometric properties

Content validity
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Were obtained twenty-seven responses (75%) in the first round and twenty-two responses
(61%) at the second round of panel Delphi. After the second round, an agreement was reached on
all domains. The first-round participants' suggestions were taken into account to improve the
domain descriptions in the second round. Only items that were not agreed upon or modified needed
to be submitted for discussion in the second round.

Finally, descriptions of each of the domains and behaviors that assessors must observe at
the moment of assessment were elaborated in conjunction with the supervisors (Table 1). This

activity is a fundamental part of the supervisor's and student's training.

Construct validity: Classical Test Theory

In the exploratory factor analysis, a factor with an Eigenvalue greater than one was
identified. The scree plot showed an inflection point in the slope from the first factor (Figure 2).
According to this, the adapted Mini-CEX is a unidimensional instrument. This factor explained
77.3% of the variability of responses.

All standardized factor loadings were high (>0.3), except for items five and seven (Table
3). The remaining loadings fluctuated between 0.34 and 0.93 for items six and two, respectively.
Regarding the confirmatory factor analysis, all standardized factor loadings obtained values of 0.3
or higher (Table 3), except for items five and seven. Moreover, there are predictions with R? values
of less than 0.1 (items five and seven), whereas others scored 0.87 (item two). It means that at least

87% of the variability of item two’ scores was explained by the single factor identified.

Construct validity: Item Response Theory (IRT)

The assumption of unidimensionality (a single factor identified) of IRT models was met.

As to the characteristic curves of the item, it was observed that the instrument items have a similar
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difficulty as they showed a similar slope (Figure 3). Likewise, Figure 3 shows that the higher the
level of the construct assessed by the Mini-CEX is, the higher the probability of achieving a

superior performance is for each item.

Internal consistency

The total number of items in the instrument obtained a Cronbach’s alpha of 0.74.

Acceptability

A statistically significant difference (p<0.001) was found between the satisfaction level of
supervisor assessors and peer assessors, having a median of 6 (6-6.75) and 7 (6-7), respectively.

Student satisfaction was not affected when assessment by supervisors or by peers (Table 3).

Observation-time and feedback-time

A statistically significant difference was found in the observation-time, depending on
whether the assessor was supervisors or peer. For supervisors, the median was 10 minutes (5-15),
whereas for peers, the median was 30 minutes (p<0.001). This difference is not observed when

comparing the time needed for feedback (Table 3).
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DISCUSSION

Students' educational outcomes and the healthcare they provide to patients could be
improved by turning assessment into learning opportunities.®? In this respect, the Mini-CEX was
adapted to the dentistry program's clerkship, and a psychometric analysis of its pilot
implementation was carried out.

Some reports on the use of Mini-CEX in dentistry indicate that repeated implementation of
it boosts students' confidence and that timely and individualized feedback improves clinical
practice and patient care.®?® Assessors consider that it allows assessing the capacity of reflection,
self-perception,?®2® communication skills, and professionalism;? thus, conducting an assessment
which is more objective than an only grade at the end of the semester.?® The students evaluated the
use of Mini-CEX positively.'?

The existing literature on WBA recommends a longitudinal design with low-stake
assessment for students to accumulate a sufficient number of encounters, which helps them know
their weak areas and, consequently, improves their performance.?%3 Previous studies recommend
to conduct between ten to fourteen application of Mini-CEX to obtain valid results. However,
recent studies suggest that a lower number of assessments (in the range from four to ten) are
considered valid for most assessment objectives.'? In this study, each student was assessed at least
four times in fifteen weeks [median of 5 (4-5)].

For the current study, the research team decided to use a scale from 1 to 7, since a previous
study in which the Mini-CEX was implemented in the physiotherapy clerkship concluded that this
scale was the most culturally accepted in Chile.3* This change did not affect the validity of the
results, as the assessors' reliability is similar in scales of nine and five points.®® Even though nine-
point scales give more accurate scores than those of five points,® the literature indicates that

validity can be improved by assigning labels to the different value ranges (insufficient, sufficient,
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and superior). * This variation of the original nine-point scale of the Mini-CEX has been reported
in other studies, where scales of 5, 7, 8 and 10 points-scale were used.®

The ceiling effect observed in the results, with a low dispersion of the scores (concentrating
on the "superior" category in all the items), can be explained by a lack of training of the assessors
(peers and supervisors). It has been concluded that inadequate training may impact assessors not
giving scores in the lower level of the assessment form;!2 which is called leniency-bias or
generosity error.3” An increase in the number of options on the scale has not been shown to solve
this problem,®® the literature recommends improving the training of assessors’>!23 emphasizing
the objectives of the assessment and the importance of the feedback to improve the student results
and the care they provide to their patients.?®

In this study, a training session was carried for supervisors and peers, in which the
observable behaviors were agreed to evaluate the different items. To improve the process of
assessing clinical competencies in dental clerkship, a training plan focused on WBA and feedback
delivery will be designed in the future.

The psychometric analysis of this adapted version of the Mini-CEX showed that it is a
unidimensional instrument with an internal consistency of 0.74. These results are consistent with
those reports in the literature which indicate that the Mini-CEX is unidimensional and its internal
consistency varies from 0.59 to 0.97.1°

With regard to the results of the observation-time (median of 15 minutes) and the time used
in feedback (median of 5 minutes), they are similar to those reported in the literature, where the
time of observation varies from 12.30 minutes to 46.5 minutes®3%4° and the time used in feedback
varies from 5.73 minutes and 20 minutes.'>2>3%40 |t should be noted that in this study peer assessors
had higher observation times than supervisors assessors, obtaining medians of 30 minutes and 10

minutes, respectively, this was considered a statistically significant difference.
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Several studies reported experiences on the effectiveness of peer assessment in students of
clinical courses of dentistry have shown that the students could properly identify in their peers the
domains of superior performance and those in which improvement was needed,** peer-assisted
learning promotes a collaborative environment among students at similar or different levels of
educations,*?*® engaging students as peer teachers could reinforce the learning experience for
them.** It is essential to take into account the implications for student well-being and the effects on
group cohesion when implementing peer evaluation of summative instances,}* institutional
culture must emphasize security to assess and de student must be trained to provide adequate
feedback.4¢

A high level of acceptance from students and assessors has been reported in the
literature.’®?> As to this study, high levels of acceptance from the students were also observed.
Regarding the assessors, it was observed that there was a higher level of acceptance from peers
than from supervisors; the level of acceptance was still high in both cases.

Additionally, it has been reported that there could be a percentage of incomplete data in
paper forms.*’ In our study, the 8 domains of all forms were qualified; however, only a low
percentage of the data on the observation time, feedback time and assessor and student satisfaction
was completed.

The utility analysis for assessment methods involves the reliability, validity, educational
impact, acceptability, and cost of the assessment tools. 8 The results of this research provide data
on the validity, reliability, and acceptability of the Mini-CEX, in the context of the dental clerkship,
which are similar to those reported for the original instrument.'° Considering the value of low-risk
evaluations to make informed decisions about student performance, for future research, it is

recommended to evaluate the educational impact to the dental clerk and predictive validity of the
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Mini-CEX results, in addition to correlating the scores obtained with other assessment instruments
and inter-rater reliability.

The present study has some limitations. Firstly, it was not possible to establish a correlation
with other assessment instruments or to evaluate the inter-rater reliability. Secondly, it was not
possible to assess the satisfaction level of students and assessors beyond the self-report of the form
used. Thirdly, the participants did not complete all additional information (satisfaction,
observation’s and feedback’s time), therefore the data could be biased. Lastly, for interpreting these

results, it should be considered that the calculated sample size was not reached.
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CONCLUSION

The results of this study suggest that the adapted version of the Mini-CEX, which was
administered in dental interns, can objectively assess clinical performance, with values of validity
and reliability similar to those of the original instrument. The collected data indicates that the
adapted Mini-CEX operated as a unidimensional instrument with acceptable internal consistency
and domains with a similar difficulty, in addition to having the acceptance of supervisors and

students.

This Mini-CEX adaptation is a valid and reliable instrument for evaluating in dental

clerkship; having a tool of this nature will optimize evaluation times and make the most clinical

encounters to assess the interns' performance comprehensively and objectively.
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Table 1. Descriptor of domains and observable behaviors of the student

Domain

Description

Behavior observed by the assessor.

Anamnesis and
physical
examination

focused on the

Makes an anamnesis that is
efficient and relevant to the
patient’s health condition,

following a logic sequence (good

-The questions asked to the patient are coherent with the
information needed to elaborate a correct diagnosis. No missing
questions or irrelevant information is asked for.

-The time spent for the patient’s anamnesis is coherent with the

patient’s time management). patient’s condition.
condition.
Explains the treatment planning, -Responds correctly and with confidence the questions about the
Clinical using their knowledge for reasons and indication of the treatment that are asked by the
judgement therapeutic decision-making. supervisors.
-Bases their actions on the evidence available for the case.
Executes the planned treatment -When executing the treatment, the student asks the supervisors
autonomously according to level, for guidance only if needed, considering the complexity of the
Autonomous

execution of the
treatment

according to

complying with the established
protocols depending on the specific
diagnosis, and biosafety regulations

(workspace and patient and

action.
-Complies with the protocols defined for the different treatments.
-Complies with all biosafety regulations (patient and personal

protection)

vl personal protective equipment). -Keeps the order in each of the box area (dirty area, clean area
and workspace)
Prioritizes properly the planned -When planning the actions that will be performed in a clinical
actions by order of importance. session, the student prioritizes them properly according to the
Planning and Organizes efficiently the session action importance, patient’s preferences and global treatment

organization of

the session

and accomplishes the planning.

planning.
- When planning the actions that will be performed in a clinical
session, the student considers the time needed for each action

correctly (neither time spared nor lack of time)
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Efficient use of

resources

Identifies and uses the resources

efficiently (materials and supplies).

-When asking for supplies in the first aid kit, the student does it
efficiently. The students do not ask for supplies in excess (type or
quantity)

-ldentifies and handles needed biomaterials correctly and uses the

equipment in a due manner to accomplish the planning.

Professionalism

Shows respect and empathy and
attends the patient’s needs in terms

of wellbeing and information.

Acknowledges their limitations
demonstrates self-criticism and

asks for help when it is necessary.

-When interacting with the patient, the student can show respect
and empathy, explains the procedures that will be conducted in
proper terms (keeps eye-contact during the interaction), does not
leave the patient alone and unattended gives the information
needed to understand the order of the treatment and indicates the
current stage

-Addresses the patient by their name.

-When assessing its own work, the student demonstrates self-
criticism (based on the quality of the work performed)).

-Asks for help when the complexity of the action demands the

guidance of their supervisors.

Communication

with the work

Communicates with their peer and
supervisors. Responds properly to
verbal and non-verbal signals or
cues from the patient and is capable

of dealing with difficult situations

-Communicates with their peer and supervisors respectfully,
using vocabulary and tone of voice according to the situation.
-The student can negotiate with the patient the order of the
treatment, weighing the importance of the action and the patient's

preferences properly.

team and
and solve them (negotiation, -The student can properly read the non-verbal signals from the
patient
treatment plan, expectation patient when the patient expresses fear, anxiety or doubt, among
management) if any. others, and responds to them in due manner, keeping the patient
calm.
Global Informs the general perception of the observer on student performance.
competence
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Table 2. Standardized factor loadings and R? associated to the instrument items.

Domain

Standardized

factor loading

Standardized

factor loading

RZ
(exploratory (confirmatory
analysis) analysis)
1.-Anamnesis and physical examination focused
not analyzed? not analyzed? -
on the patient’s condition.
2.-Clinical judgement 0.93 0.93 0.87
3.-Autonomous execution of the treatment
0.84 0.87 0.79
according to level.
4.-Planning and organization of the session. 0.43 0.36 0.13
5.-Efficient use of resources. -0.03 0.03 0.001
6.-Professionalism. 0.34 0.30 0.09
7.-Communication with the work team and
0.01 0.02 0.0003
patient.
8.-Global competence. 0.89 0.88 0.78

aThis item was excluded since there exists no variability.
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Table 3 Satisfaction, observation time and feedback time

Item Total Instruments applied Instruments applied
by supervisors by peers

Median | Q12 | Q3 | Median | Q12 | Q3 | Median | Q12 | Q3P

Assessor satisfaction with 6 6 7 6* 6 | 6.75 7* 6 7

the instrument

Student satisfaction with 7 6 7 7 6 7 7 7 7

the instrument

Observation time 15 10 30 10* 5 15 30* 20 45

Time needed for feedback 5 5 7 5 5 7 55 5 1925

*Statistically significant differences between peers and supervisors p< 0.001

aFirst quintile

b Third quintile
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Student:

Assessor: Tutor
Diagnosis Treatment Check-up Performed activity:
1.- Anamnesis and/or physical examination of the patient’s condition

1 2 3 4 5 | 6 7 |
Unsatisfactory Satisfactory Superior
2.- Clinical judg
1 2 3 4 0 | 6 7 |
Unsatisfactory Satisfactory Superior
3.- Autonomous execution of the treatment according to level
1 2 3 4 0 | 6 7 |
Unsatisfactory Satisfactory Superior
4.- Planning and organization of the session
1 2 3 4 0 | 6 7 |
Unsatisfactory Satisfactory Superior
5.-Efficient use of resources
1 2 3 4 0 | 6 7 |
Unsatisfactory Satisfactory Superior
6.-Proffesionalism
1 2 3 4 0 | 6 7 |
Unsatisfactory Satisfactory Superior
7.-Communication with the work team and patient
1 2 3 4 0 | 6 7 |
Unsatisfactory Satisfactory Superior
8.-Global competence
1 2 3 4 0 | 6 7 |
Unsatisfactory Satisfactory Superior
Application time Observation time Feedback time

Assessor satisfaction with the instrument
Low 1 2 3 4 5 6 7

Comments/Action plan

Peer

Date:

0
Not observed
ot observed
ot observed
Not observed
ot observed

_
ot observed
Not observed

Student satisfaction with the instrument

High

Low 1 2 3 4 5

6

7

High

Assessor Signature

Student Signature

Figure 1. Adapted instrument
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Figure 2. Sediment graph that shows Eigenvalues (axis y) and the number of factors (axis x)

of the scale.
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Figure 3. Item characteristics curves for the 5 items with variability of scores.
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