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ABSTRACT

Background and Objectives: One of the common disorders in Speech Language Pathology (SLP)
is speech sound disorder. To increase students’ competence and objectively evaluate their clinical
skills, we used the Direct Observation of Procedural Skills (DOPS) test in a clinical setting and
examined its validity and reliability
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f What is “already known” in this topic:

(OSCE).

—» What this article adds:

Evaluating Clinical Skills by different informal or formal methods was ongoing in Iran, but the most familiar
formal method in the field of Speech Language Pathology (SLP) was Objective Structured Clinical Examination

Direct Observation of Procedural Skills (DOPS) as a modern and more practical method for evaluation of clini-
cal skills of Traditional Treatment Approach for Articulation Disorders is a useful tool which can help for reaching
a better, more realistic evaluation of clinical skills of SLP students.

Introduction

edical education and various health-re-
lated disciplines, including Speech Lan-
guage Pathology (SLP), as part of the
higher education system, deal with hu-
man life. One of the essential tasks of the
country’s medical universities is to train the human re-
sources to meet the community’s health needs with high
quality [1]. Therefore, paying attention to the quality and
quantity of education and improving it will improve the
quality of services in the health sector of the country [2].

In evaluating the quality of medical education, the
quality of input (students and faculty members), train-
ing process (curricula, facilities, and evaluation meth-
ods), and output (graduates) should be considered [3].
Evaluation is an integral and essential part of the duties
of any organization, especially an organization such as
the Ministry of Health and Medical Education, which
is the coordinator, planner, and implementer of medical
and paramedical education and a wide range of health
services [4]. Evaluation can change education from a
static state to a dynamic path and make it possible to
identify the strengths and weaknesses of the education
process based on its results. Then, by strengthening the
positive aspects and eliminating the shortcomings, the
planners can take appropriate steps to create educational
transformation and reform. Evaluation also motivates
students and helps the teachers to revise their activities.
Now, if this evaluation is accompanied by appropriate
feedback, it can improve the learning of skills [5-7]. In
clinical evaluation, the students’ way of dealing with the
patients and their mastery of the desired skills should be
evaluated. Learning these skills is essential to save the
patients’ life and promote community health [8].

Concerning these critical issues, few steps have been
taken to modify traditional assessment methods. Re-

search has shown that evaluation methods in most clini-
cal courses are neither appropriate for educational goals
nor effective in measuring students’ clinical skills and
performance. These methods could not fully assess stu-
dents, and only evaluate the result of short term study of
students before the exam [9, 10]. Therefore, these exams
only strengthen the short-term knowledge. In this super-
ficial approach to learning, the students do not have the
opportunity to diagnose their mistakes or try to correct
it. However, one of the basic needs in clinical education
is gaining the necessary ability to deal with the patients
and the disease management [9, 11-13]. Also, the imple-
mentation of such assessment methods leads to student
dissatisfaction, because they do not usually evaluate all
skills of the students [14].

For years, specialists have been looking for ways to as-
sess students’ clinical performance [11] effectively. Cur-
rently, different methods have been designed for the clin-
ical evaluation of students. These methods include the
portfolio test, Objective Structured Clinical Examination
(OSCE), the mini-Cex clinical trial, and the Direct Ob-
servation of Procedural Skills (DOPS) [15]. At present,
the OSCE performance booklet and test are highly ac-
ceptable [16]. The OSCE test in assessing clinical skills
in some departments, including SLP, was conducted by
Moradi et al. at Ahvaz Jundishapur University in 1996.
Its positive points are as follows: 1) the questions are
the same for all students, 2) the tester becomes aware
of its strengths and weaknesses, and 3) it identifies the
strengths and weaknesses of testers in training. Also, its
weaknesses are as follows: 1) performing the OSCE test
requires a lot of time, facilities, and staff, 2) test time is
long for learners and test-takers, 3) student stress during
the test is high, and 4) it evaluates student performance
only on the day of the test and does not care about stu-
dent’s performance during the semester. Therefore, it
seems necessary to study other methods of evaluation
[17]. The DOPS test was designed to provide feedback
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during a practical procedure. Since the Royal College
of Medicine in England provided the DOPS test, there
was no assessment tool where the test subject could be
observed and evaluated while performing practical skills
[18, 19]. DOPS is an excellent way to provide an oppor-
tunity to provide conductive feedback and to focus the
student on the points needed to perform the desired skill;
because evaluation to improve performance requires spe-
cific and timely feedback [20-22].

In a study conducted by Farajpour et al. at Mashhad
Medical School to assess the satisfaction of medical in-
terns and professors with performing the DOPS test, 60
medical interns were evaluated by the test. Significance
was higher than 50 (average score expected), and the ef-
fect of education and learning had the highest score. Sat-
isfaction from the examiners’ view was also significantly
higher than 50. According to the results of this method, it
can be used as a practical activity for better learning and
accepting of professional responsibilities by medical stu-
dents and their satisfaction [23]. Naina Kumarl et al. con-
ducted a study in India to study the usefulness of DOPS
in the evaluation of midwifery graduate students. Their
results showed that repeated DOPS, regardless of teach-
ing method, improved students’ skills and confidence in
managing emergency living conditions [24]. In another
study conducted to evaluate the validity of the DOPS test
in 11 pediatric colonoscopy centers by Keith Siau et al. in
the UK, 29 students participated. The results of this study
provide credible evidence that DOPS is a competent tool
in pediatric colonoscopy. DOPS is also valuable for mea-
suring progress in clinical skills competence during clini-
cal education [25].

According to the evidence of DOPS evaluation research,
no study has been conducted about articulation disorders
in the field of SLP. Because of the importance and neces-
sity of a valid test to evaluate the clinical performance of
students and the lack of research in this field, we decided
to design this study to assess the validity and reliability
of the DOPS test in determining the clinical skills of SLP
students in Mashhad School of Paramedical Sciences.

Materials and Methods

This study was descriptive-analytic noninterventional
research, and data collection was done in the first and sec-
ond semesters of 2019-2020, in Mashhad University of
Medical Sciences. The studied samples were 20 students
in the SLP major who were passing their clinical courses.
The sample was selected by census method, after giving
explanations about the study and taking their consent.

2021, Volume 4

The DOPS is a clinical observation test specifically de-
signed to assess procedural skills and provide feedback
to the students. This method requires direct observation
of the learner while performing a procedure in a real en-
vironment and simultaneous evaluation by the professor
using a checklist [26]. Using the DOPS method, the ex-
aminer pays attention to the essential points evaluated
in the desired skill. The progress of learners is assessed
and tracked according to the forms and checklists. This
method facilitates the provision of feedback to the learn-
er; instead of general comments, feedback is based on
real and objective behaviors [27, 28].

A list of procedural skills of SLP in the field of as-
sessment and treatment of speech sound disorders was
provided to 10 SLP professors. They were asked to rate
the items on the list in terms of the clinical importance
of that skill. Based on the obtained rankings and their
agreement, and the suggestion of the faculty members of
the SLP group, the traditional treatment approach skill,
which had the highest average grade, was selected for
the test materials. This step was performed based on the
opinions of experts familiar with clinical education, in-
cluding faculty members of the SLP Department of Iran
University of Medical Sciences and Mashhad Univer-
sity of Medical Sciences, to enable accurate and correct
judgment. Although the proposed method of Lawshe
suggests that the minimum number of members is 4, we
decided to request as many professors as possible to par-
ticipate in this study because some professors may with-
draw from the research and not return the questionnaire.

Then, the evaluation criteria of the procedure were
compiled by extracting from the SLP reference books
and the opinions of the faculty members of the men-
tioned universities. An evaluation form was prepared,
and the method of recording and documenting the results
was specified. Each question was scored on a scale of 0
to 10 (unacceptable, lower than expected, limit, expect-
ed, and higher) based on the student’s performance. This
is a qualitative way to determine content validity. How-
ever, to evaluate the content validity, the two dimensions
of Content Validity Ratio (CVR) and Content Validity
Index (CVI) were used quantitatively. In the study of
CVR, the necessity and usefulness were examined. To
determine the CVI, the simplicity, transparency, and rel-
evance of the questions were examined. The face valid-
ity was assessed according to the experts’ opinions about
the impact score of questions. The interrater reliability of
the test was determined by using two raters.

The next step was the training of two examiners, who
were instructed and provided with a written guide about
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Table 1. CVI and CVR of the DOPS test

Accept or Reject Accept or Reject

No. Items CVvI . CVR .
the Question the Question
The student performed perceptual-sensory training by identifying
1 the standard sound and distinguishing it from incorrect articulation 0.4 Reject 0.8 Accept
for the patient.
2 The stuc!ent taught the patient the production of a single consonant 06 Accept 08 Accept
appropriately.
The student taught the patient to articulate consonants in nonsense
3 §/llables (CV, VC, VCV, CVC). 1 Accept 08 Accept
4 The student taught the patient to articulate the desired consonant in 1 Accept 1 Accept
a meaningful unit (word).
5 In tgachlng a meaningful unit, the student starts from the monosyl- 06 Accept 1 Accept
labic word and then teaches complex words.
After the patient was able to articulate the desired consonant in
6 words, the student taught the articulation of the consonant in 2-4 0 Reject 0.7 Reject
word expressions.
In teaching phrases, the student first used terms in which only one
7 word has the desired consonant and then added another word that 0 Reject 0.7 Reject
contains the desired consonant.
3 The studenF has instructed the patient to articulate the desired 0.8 A 1 e
consonant in sentences.
In teaching sentences, the student first used short sentences with a
9 less desired consonant and then long sentences with two words or 0.8 Accept 0.8 Accept
more with the desired consonant.
10 The stude_nt taught the articulation of the desired consonant in a 08 Accept 1 Accept
conversation.
The student was able to generalize the consolidation process and
11  continuation of proper articulation outside the treatment environ- 0.8 Accept 1 Accept
ment by giving homework to the patient.
12 The student has done all the above steps in order. 0.6 Accept 1 Accept

these items: a) for the clinical exam and how to perform
the DOPS test, and b) for greater reliability and uniformi-
ty of examiners’ skills in judgment and how to score and
guidance for using of checklists with the necessary crite-
ria in each part of the checklist. To educate the students,
we held individual sessions where the students were in-
formed about the purpose of the research, the evaluation
process, its procedures, and the evaluators. Students en-
tered the study with informed consent. The time of the test
was determined by the students so that whenever they felt
to have the necessary competence, they asked the pro-
fessors to evaluate their performance. The students were
directly monitored by the examiners while performing
the skill. The examiners recorded their observations in
a checklist, and appropriate feedbacks were provided to
the students after the treatment in a suitable environment,
and their strengths and weaknesses were discussed. The
time required for the observation and feedback phase was
about 15 and 5 minutes, respectively.

Results

The study was conducted on 20 undergraduate students
of SLP in the Department of Speech Language Patholo-
gy in the Mashhad School of Paramedical Sciences. Two
assessment forms have been completed for each student.
Two assessors simultaneously observed, recorded, and

completed these forms. The average time for each exam
was 15 minutes, which the final minutes were spent to
provide feedback to the student. This test was performed
in Ghaem and Dr Sheikh hospitals in Mashhad.

To obtain the content validity of this test, we have acted
according to the Lawshe table, for 10 experts, the con-
tent validity ratio was 0.62 or more. For the CVI, we
have divided the number of professors who declared the
items relevant or completely related to the total number
of experts. The value is 0.8 or more (Table 1).

To obtain the structural validity of the DOPS test, we
used the internal consistency method, where the internal
structure of the test is examined. The criterion used to
check internal consistency is the total score of the test. In
this way, the correlation between the scores of the sub-
tests and the total score of the test was calculated, and
then each of these subtests (subtest) that showed a small
correlation with the total score of the test was removed
from the test. Test questions can also be used instead of
subtests, in which case the correlations between the test
questions are compared (Table 2).

Table 2 shows the correlation coefficients of each of the
questions related to the traditional treatment approach
skill. The highest correlation is related to questions 4
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Table 2. Matrix correlation coefficients of each question related to the traditional treatment approach procedure

Questions 1 2 3 4 5 6 7 8 9
1 1.000
2 0.429 1.000
3 0.449" -0.029 1.000
4 0.623™ 0.497" 0.347 1.000
5 0.535" 0.455° 0.419 0.432 1.000
6 0.502" 0.323 0.453" 0.788™ 0.561" 1.000
7 0.203 0.236 0.530" 0.363 0.345 0.485" 1.000
8 0.627" 0.385 0.242 0.387 0.577 0.501" 0.398 1.000
9 0.400 0.286 0.577" 0.259 0.725™ 0.345 0.421 0.419 1.000

* P<0.05; ** P<0.005.

and 6 (r=0.788) then questions 5 and 9 (r=0.725) and the
lowest for questions 1 and 8 (r=0.627).

The correlation coefficient between DOPS scores was
calculated using the Spearman correlation coefficient
(Table 3). The face validity of the DOPS test in assessing
procedural skills on the real patient has been confirmed
according to the experts’ opinion. The impact score of
the questions was calculated, which was more than 1.5
for about all of the questions. Therefore, the face valid-
ity of the questions was confirmed, and all of them were
included in the questionnaire.

To be reliable among the evaluators, two experts in
the field of SLP examined 20 students to evaluate the
treatment skills in the traditional treatment approach in
the field of speech sound disorder. The results in Table
3 show the ICC (Internal Correlation Coefficient) values

so that the two evaluators had a high agreement in scor-
ing learners (ICC<0.9).

The Cronbach a coefficient was also calculated to
evaluate the reliability of the internal consistency. The
Cronbach a value for the traditional treatment approach
test was 0.805, which confirms the internal consistency
of DOPS for the traditional treatment approach test and
the total DOPS score (Table 4).

Discussion

The findings of this study confirm the validity and reli-
ability of the DOPS test conducted in SLP students who
were undergoing clinical internships. Face validity and
content validity have been verified according to experts’
opinions to assess clinical skills through DOPS on the
real patient. Similar studies, including a 2008 study by
Wilkinson et al. at the Royal College of Physicians in

Table 3. The relationship between Direct Observation of Procedural Skills (DOPS) scores using Spearman correlation coefficient

Skill

Traditional treatment approach

0.710 <0.001

Table 4. Cronbach a coefficients obtained in the traditional treatment approach skill to assess reliability

The Cronbach a

Skill

Amount

95% Confidence Interval

Traditional treatment approach

0.805
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England on the validity of the DOPS test, found that
DOPS had a high apparent validity [17, 29]. Also, the
findings of Barton et al. study on colonoscopic skills,
Brown and Doshi in psychiatry, Mitchel et al. and Bari
studies in radiology, Hamilton et al. study in psychology
health care, Shahid Hassan, Khoshrang, et al., Kogan,
Sahib al-Zamani, and Naeem are consistent with this
study [5, 22, 26, 30-35].

In determining the structural validity according to the
results, there is a significant relationship between the
DOPS test questions. Therefore, the test has a good in-
ternal structure. The internal structure confirms the struc-
tural validity. This finding is consistent with the results
of K Siau et al. on endoscopic skills assessment and gas-
troscopic diagnostic skills assessment [36, 37]. It is also
compatible with the results of Kuhpayehzadeh et al. in
assessing the clinical skills of midwifery students and Sa-
hib al-Zamani et al. in assessing the clinical skills of nurs-
ing students [20, 22]. In an experimental study, Wilkin-
son et al. also confirmed the validity of the test construct
by higher scores by higher-level trainees [17, 29].

The K Siau study confirms the validity and reliability
of the DOPS test in assessing flexible sigmoidoscopic
clinical proficiency [38]. The study by Barton et al. also
confirmed the validity and reliability of the DOPS test in
assessing bowel cancer screening skills [30]. Also, the
study of Roozbehani et al. at Iran University of Medi-
cal Sciences reported the validity and reliability of the
DOPS test in assessing the clinical skills of audiology
students [39].

In the present study, the reliability among testers was
significant. The Cronbach a of the DOPS test was in the
appropriate range (0<0.7). The Cronbach a value for
the traditional treatment approach test was 0.805, which
confirms the internal consistency of DOPS for the tradi-
tional treatment approach test and the total DOPS score.

This finding is consistent with the study of Kuh-
payehzadeh et al. [20] and Sahib al-Zamani et al. [22].
In Weller et al. study in evaluating the reliability of the
short clinical trial, they reported high internal consis-
tency with 0=0.095 [25]. A study by Bould et al. at the
Toronto Children’s Hospital shows that the DOPS test
is highly valid and reliable in assessing anesthesia skills
[27, 40].

In the study conducted by Roozbehani et al., the valid-
ity and reliability of the DOPS test were investigated in
assessing the clinical skills of audiology in the Faculty
of Rehabilitation Sciences of Iran University of Medical
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Sciences. This study was performed on 25 internship au-
diology students. The content validity of the DOPS test
using the content validity index was more than 0.79, and
the content validity ratio was more than 0.42. The Spear-
man correlation coefficient of adult hearing assessment
skills, tinnitus assessment, and assessment of auditory
evoked responses with a total DOPS score were 0.742,
0.704, 0.785, respectively, indicating the optimal internal
structure of the test and the structural validity (P>0.001).
The reliability of the test was confirmed by the Cronbach
a coefficient of 0.788. The lowest and highest correlation
coefficients in reliability between evaluators were 0.504,
and 0.837, respectively (significant in all cases) [39].

Based on the above findings, the DOPS test for objec-
tive assessment of clinical skills in the field of SLP and
speech disorders has validity and reliability, and the use
of this method due to direct observation and feedback
can improve procedural ability and knowledge. SLP stu-
dents develop clinical skills in the field of speech sound
disorders, which can improve the quality of service de-
livery and patient satisfaction.

Conclusion

According to the study, the use of DOPS for objective
clinical skill assessment has validity and reliability. This
test can be used to evaluate the clinical work of Speech-
language pathology students, provide feedback, identify
strengths and weaknesses, and improve them.
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