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The objectives of this basic research project were to find the validity and reliability of the 5,7
and 9- point rating scales and compare the validity and reliability among them in clinical performance
evaluation. Twenty-seven evaluators from Bhumibol Adulyadej Hospital, the Royal Thai Air Force, used
the 5,7 and 9- point rating scales with checklists to evaluate 39 medical students in nine stations of the
Objective Structured Clinical Examination (OSCE) : OB-GYN history taking, wound suturing, knotting,
routine history taking, shifting dullness, opthalmoscopy, tepid sponge, deep tendon reflex, and artificial
milk feeding.

The concurrent validity of the 7-point rating scale was significantly higher (P<.05) than the 9-
point rating scale in two stations : wound suturing and knotting. Also, the concurrent validity of the 7-
point rating scale was significantly higher (P<.05) than the 5-point rating scale in one station
opthalmoscopy. The intra-rater reliability for the nine stations were between 0.44 and 0.91 . The internal
consistency reliability of the 5,7 and 9-point rating scales were 0.12,0.20 and 0.29, respectively. When
compared among them, there was no difference in the internal consistency reliability.
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A rating scale is a device by which a rater can
record his judgement of another person (or of himself)
based on the traits defined by the scale.(1) A rating scale
consists of the name or description of the attribute to be
measured, and a way of indicating the amount or quality of
that attribute. The format of the scale can vary quite
widely. In the simplest form, there would be two boxes,
labelled for example, “satisfactory” and “unsatisfactory”.
To evaluate varying degrees of the trait, more boxes can be
used (five to nine being the optimum in most situations), or
the evaluator can place an “X” along a straight line. Ide-
ally, each box should also have a description of the ob-
served behaviours associated with the particular rating.
Rating scales are most frequently used to evaluate people
in areas where objective outcomes are not available or are
not feasible. This includes areas such as “problem-solving
ability”, “initivative”, and “self-directed learning”.(2)

In constructing a rating scale, one of the popular
questions is how many points there should be on the
contintum. This could range from just two or three
(Satisfactory-Unsatisfactory; Below Average-Average-
Above Average) to simply labelling the two extremes and
placing 20 boxes between them. Among the various scales
which have beenreported, the preference seems to be touse
four or five points (e.g., Dielman et al., 1979, 1980;(3:4)
Gough et al., 1964;(3) Linn, 1979;(6) ERIC CD-ROM,
1983-1990,(7) although as few as three (Cowles and
Kubany, 1959;(8) Geertsma and Chapman, 1967)(9) and
asmany as 20 (Brumback and Howell, 1972)(10) have been
employed.

Are five or seven or nine points sufficient to
accurately differentiate among students? For many years,
test construction theorists have debated the optimum
number of points for a scale. If there are too few divisions,
then the test may not be fully utilizing the rater’s ability to
discriminate fine gradations in performance from one
person to another. Too many points, though, may be
beyond the rater’s powers of discrimination. Symonds(11)
concluded that, on theoretical grounds, the optimum number

of steps was seven.
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Guilford(12) stated : “It can be said that the
number 7 is usually lower than optimal and it may pay in
some favorable situations to use up to 25 scale divisions”.
Nunnally,(13) also on theoretical grounds, stated that the
reliability of a scale increased rapidly as the number of
divisions increases to about seven, and then rises more
slowly until there are 11 points. Bendig(14.15) found that
adrop inreliability occurred when there were fewer than
4 or more than 10 categories. Thus, while the actual
optimum number of steps is still a matter of some conjecture,
it is probably between 7 and 11 more than the four or five
divisions commonly used. It may seem that arguing for at
least seven points to be used rather than five is quibbling
overaminor matter. In Thailand, the five-point rating scale
is commonly used. A review of the literature from JDEX
1962-1989(16) and Thai journals between 1990 and 1992
shown that no paper studied the points of a rating scale.
This stimulated the authors’ interest in studying the valid-
ity and reliability of the 5, 7 and 9-point rating scale in

Medical Education.

Objectives

1. To find the concurrent validity, intra-rater
reliability and internal consistency reliability of the 5, 7
and 9-point rating scale.

2. Tocompare the concurrent validity and internal
consistency reliability among them in clinical performance

evaluation.

Hypothesis

On theoretical grounds, Symonds (1924) con-
cluded that the optimum number for a rating scale was
seven. Bendig (1953,1954) found that there was a drop in
reliability when there were fewer than four or more than 10
categories. Nunnally (1967) also stated that the reliability
of a scale increased rapidly as the number of divisions
increases to about seven, and then rises more slowly until
there are 11 points. Therefore, the authors would like to

adopt as their hypothesis the following :
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1. Rating scales which have a different number
of points should have differences in validity and reliability.
2. The validity and reliability of a seven-point

scale should be higher than five or nine-point rating scales.

Materials
1. Population
1.1 Twenty-seven medical teachers from
Bhumibol Adulyadej Hospital, the Royal Thai Air Force,
were chosen as evaluators. There were three evaluators
from the Department of Obstetrics and Gynecology, six
evaluators from the Department of Surgery, nine evalua-
tors from the Department of Medicine and nine evaluators
from the Department of Pediatrics.
1.2 Thirty-nine medical students from the
Faculty of medicine, Chulalongkorn University and
Bhumibol Adulyadej Hospital, the Royal Thai Air Force,
were chosen as examinees. There were 12 fifth-year
students, 15 sixth-year students and 12 interns.
2. Tools
2.1  Checklists were planned to assess clinical

skills at nine stations : OB-GYN history-taking, wound
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suturing, knotting, routine history-taking, shifting dull-
ness, opthalmoscopy, tepid sponge, deep tendon reflex and
artificial milk feeding. All of them were borrowed from the
department and the clinical experience committee, Faculty
of Medicine, Chulalongkorn University. Checklists con-
tain a list of items (generally history questions/findings,
examination maneuvers, and/or information to be com-
municated to the patient, depending upon the type of
station), and evaluator’s task is simply to check off the
items done by the examinee and give a score. Anexample
of a checklist from a deep tendon reflex station is shown
in Figure 1.

2.2 Ratingstypically use Likert-type scales,
in which evaluators directly score examinee performance.
A rating scale consists of items reflecting broader categories
of performance. The five, seven and nine boxes are
designed to assess the student’s overall performance at the
station, as previously dercribed. Each may not be anchored
with specific behavioral descriptions. Figure 1 is an
example of a seven point scale from a deep tendon reflex

station.

ITEM Weight Score

1. Ask for permission 1
2. Explain the steps of physical examination 2
3. Check knee reflex 2
4. Check ankle reflex 2
5. Check Babinski reflex 2
6. Thank the patient 1

TOTAL SCORE 10

The competence of this student is
highest 71615 31211 lowest

Figure 1.

Checklist and rating scale of deep tendon reflex station.
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Method

The examination will be called an Objective
Structured Clinical Examination (OSCE) and will be
aimed at testing nine clinical skills including : history
taking, physical examination, communication and proce-
dural skills. (Figure 2.) The OSCE will be four hours long;
all stations were five minutes in length. The 27 evaluatiors
from Bhumibol Adulyadej Hospital, the Royal Thai Air
Force, used 5, 7 and 9-point rating scales with checklists to
evaluate 39 medical students. In Figure 3, a student enters
the examination at station 1 and the three senior evaluators
used the same checklist but a different rating scale to rate
the student’s performance according to or her prospectus.

When the second student enters station 1, each evaluator
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will use a different rating scale by systematic random
sampling. For analysing data, the researcher calculated
inter-rater agreement of the checklists for individual sta-
tions by Hoyt's Analysis of Variance(17) and used it as the
external criteria. The concurrent validity of the 5,7 and 9-
point rating scales would correlate thern with the average
score of the checklist and compare among them by infer-
ential technique.(18) Two kinds of reliability were cal-
culated. Intra-rater reliability, as measured by Pearson
product moment correlation between the score of the
measured by Hoyt’s Analysis of Variance, indicates
whether all of the stations are measuring the same domain.

Inferential technique was used to compare internal con-

sistency reliability among the 5,7 and 9-point rating scales.

OB-GYN Evaluators € SURGERY Evaluators ———>
1 2 3 1 2 3 1 2 3
station 1 _——_— station 2 | — — — ——= — - S station 3
A A
1 1
2 station station 2
9 4
3 5 MINUTES 3
PEDIATRICS | 1 1 | MEDICINE
Evaluators Evaluators
2 station station 2
8 5
3 3
station 7 c----- station cC------ station 6
1 2 3 1 2 3
4/ Vv

Figure 2.

Complete structured clinical examination using nine stations.
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Student (rmmmmmmm e -
5 MINUTES
Patient
Evaluator Evaluator Evaluator
No. 1 No. 2 No. 3 (Student
number)

C - R 5 7 9 1
H A 7 9 5 2
E T 9 5 7 3
C I 5 7 9 4
K + N 7 9 7 5

G 9 5 5 6
L
I S
S C
T A

L .

E 39

Figure 3.  An example of data collection using checklist and rating scale.
Results point rating scale was significantly higher than the 5-point

The inter-rater agreement of checklists in nine
stations was as follow : 0.90, 0.74, 0.65, 0.91, 0.86, 0.89,
0.68, 0.53 and 0.80 (Table 1). In the nine stations, the
concurrent validity of the 5, 7, 9-point rating scales was
between 0.47 and 0.78 (5-point), between 0.54 and 0.84 (7-
point), between 0.23 and 0.83 (9-point), respectively. The
concurrent validity of the 7-point was significantly higher
than the 9-point in two stations : Wound suturing and

Knotting (P<.05). Also the concurrent validity of the 7-

in one station : Opthalmoscopy (P<.05) (Table 2). The
intra-rater reliability, correlation between checklist scores
and ratings in the nine stations were between 0.44
and0.91(5point) between 0.56 and 0.87 (7-point scale),
between 0.68 and 0.90(9-point), respectively (Table 2).
The internal consistency reliability levels of the 5, 7, 9-
point rating scales were 0.12, 0.20, and 0.29, respectively.
When compared among them, there was as no difference in

internal consistency reliability.
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Table 1. The inter-rater agreement of checklists in nine stations.
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Station Reliability
1. OB-GYN : Taking history 0.90**
2. SURGERY : Suturing 0.74**
3. SURGERY : Knotting 0.65**
4, MEDICINE : Taking history 091™**
5. MEDICINE : Shifting dullness 0.86**
6. MEDICINE : Opthalmoscopy 0.89™*
7. PEDIATRICS : Tepid sponge 0.68**
8. PEDIATRICS : Deep tendon reflex 0.53**
9. PEDIATRICS : Feeding 0.80**
*pP<.01
Table 2. Concurrent validity and intra-rater reliability of the 5, 7 and 9-point rating scales in nine stations.
Station Rating scale Validity Reliability
(points)

1. OB-GYN : Taking history 5 0.75** 0.72**

7 0.70** 0.72**

9 0.70** 0.72**

2. SURGERY : Suturing 5 0.53** 0.63**

7 0.64** 0.56**

9 0.23** 0.68**

3. SURGERY : Knotting 5 0.71** 0.91**

7 0.82** 0.87**

9 0.63** 0.90**

4. MEDICINE : Taking history 5 0.66** 0.76**

7 0.68** 0.76**

9 0.79** 0.81**

5. MEDICIDNE : Shifting dullness 5 0.74** 0.82**

7 0.76** 0.84**

9 0.76** 0.89**

6. MEDICINE : Opthalmoscopy 5 0.47** 0.44**

7 0.76** 0.75**

9 0.65** 0.70**

7. PEDIATRICS : Tepid sponge 5 0.78** 0.64**

| 7 0.84** 0.82**

9 0.83** 0.75**

8. PEDIATRICS : Deep tendon reflex 5 0.60™* 0.85**

7 0.54** 0.82**

9 0.47** 0.71**

9. PEDIATRICS : Feeding 5 0.76** 0.85**

7 0.78** 0.87 **

9 0.72** 0.88**

*p<.0l
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Discussion

The inter-rater agreement of checklists in the nine
stations ranged from 0.44 to 0.91 (P<.01). This finding
suggests that inter-rater agreement is fairly good for indi-
vidual stations, and rater-to-rater variability is not a major
source of measurement error for total test scores. When we
correlated the score of the rating scales with the average
score of the checklists, accepted criteria, measured at the
same time, the concurrent validity of 5, 7 and 9-point rating
scales are fairly good for individual stations. When com-
paring concurrent validity among them, the concurrent
validity of the 7-point was significantly higer than the 5-
point or 9- point(P<.05) in some stations. In addition, the
correlation between checklist scores and the 5, 7, 9-point
ratings averaged 0.74,0.78,0.78, respectively, suggesting
that similar information was obtained with the two formats.
Rating scales were completed after the checklists by the
same rater; this may well have influenced the results.
These findings suggest that rating scales are quite usable,
particularly for areas where checklists are more difficult to
develop (e.g. those to rater attitudes and aspects of com-
munication skills) without trivializing the skill to be meas-
ured. From an educational perspective, checklists have the
advantage of providing students with a better definition of
expectations. However, this can lead students to memo-
rize checklists without achieving a deeper understanding
of the skill to be performed,(19) ratings may prevent this
from occurring. More research in this area would be
desirable; for the present, it seems appropriated to base the
choice of checklists and rating forms on the skill to be
measured. Inspection of Table 2 indicates that the concurrent
validity and intra-rater reliability of the 7-point rating scale
should be better than the 5-point or 9-point. However,
since this research effort is the first of its type to be reported
in Thailand, more research in this area would be desirable.

On the other hand, the internal consistency reli-
ability of the 5, 7 and 9-point rating scales are low. In most
éettings, students are rated at multiple stations such as
history-taking, physical examination and communication

skills in different areas (OB-GYN, Surgery, Medicine,

Chula Med J

Pediatrics). Harden(20) suggested the OSCE not only be
used as a summative form of evaluation but also formative
form because it can provide feedback on progress to both
staff and students. The results of the OSCE should provide
a profile of a student. They can present a picture of the
student’s strengths and weakness in different areas such as
history-taking, physical examination, problem solving and

attitudes.

Summary

The objectives of this basic research project were
to find the concurrent validity, intra-rater reliability and
internal consistency reliability of the 5,7 and 9-point rating
scales and compare the concurrent validity and internal
consistency reliability among themin clinical performance
evaluation. The 27 evaluators from Bhumibol Adulyade;j
Hospital, the Royal Thai Air Force, used 5, 7 and 9-point
rating scales with checklists to evaluate 39 medical stu-
dents in nine stations of the Objective Structured Clinical
Examination (OSCE), such as OB-GYN history taking,
wound suturing, knotting, routine history taking, shifting
dullness, opthalmoscopy, tepid sponge, deep tendonreflex,
and artificial milk feeding. The inter-rater agreement
levels of the checklists in nine stations were between 0.53
and 0.91 (P<.01). The concurrent validity of the 5, 7 and
9-point rating scales are fairly good for individual stations.
When comparing the concurrent validity among them the
concurrent validity of the 7-point was significantly higher
than the 5-point or 9-point (P<.05) in some stations. In
addition, the intra-rater reliability of the 5, 7 and 9-point
rating scales averaged 0.74, 0.78 and 0.78, respectively.
These findings suggest that all rating scales are quite
usable, but the 7-point should give better resalts than the
others. To measure the internal consistency of the rating
scales by calculation in all stations. The OSCE should have

a low level of agreement.
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