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The Effect of the
Analytical Rubrics on the Objectivity in
Physiotherapy Practical Examination

Analitik Dereceli Puanlama Anahtarlarinin
Fizyoterapi Egitiminde Kullanilan
Pratik Sinavlarda Nesnel Puanlanmaya Etkisi

ABSTRACT Objective: The aim of the study was to find out if the scoring tools increase the objec-
tivity of instructors during the assessment of practice performance in physiotherapy education. Ma-
terial and Methods: Participant group of this study consist of 14 senior class students. Each student
was asked to make a physiotherapy assessment and therapy planning for different musculoskeletal
disorders in the practice exam. Half of the students were scored using scoring rubric and the rest of
those were scored using graded category rating scales by the same instructors. Cohen’s kappa coef-
ficient and Spearmans Brown correlation coefficient have been calculated to find out the consis-
tency between the ratings of the instructors. Results: Cohen Kappa analyzes show that the
consistency between the raters was not statistically significant when raters used graded category rat-
ing scale. It was respectively stronger and statistically significant when they use scoring rubric
(kappa= 0.47). Spearman Brown Correlation Coefficient results showed that there was positive, mid-
dle strong correlation (r: 0.51) between the scores when the raters use graded category rating scale.
It was found positive, and strong correlation (r: 0.70) between the scores when the raters use scor-
ing rubrics. Conclusion: The graded category rating scale may not be an effective solution for ad-
dressing the subjectivity of the raters. However, scoring rubrics can increase the objectivity of scorers
during the assessment of clinical skills in physiotherapy education. If physiotherapy educators pre-
pare appropriate rubrics while assessing the student performance, this may contribute to the more
accurate determination of each students achievement.

Key Words: Scoring rubric; analytic rubric; graded category rating scale;
inter-rater agreement; assessment objectivity

OZET Amag: Bu galismanin amaci fizyoterapi egitiminde pratik sinavlarda kullanilan farkli puan-
lama araglarinin, degerlendiricilerin nesnel puan vermelerinde ne diizeyde etkili oldugunu belir-
lemektir. Gereg ve Yéntemler: Calisma grubu 14 tiniversite son simif §grencisinden olugmaktadir.
Pratik sinavda her 6grenciden kas iskelet sistemine iligkin farkli sorunlar i¢in fizyoterapi deger-
lendirmesi yapmas1 ve bir tedavi program olusturmas: istenmistir. Ogrencilerin yarisinin perfor-
mans! dereceli puanlama anahtar: diger yarisinin performansi ise dereceleme 6lgegi kullanilarak
aymi Ggretim tyeleri tarafindan puanlanmigtir. Puanlayicilar arasindaki uyumun belirlenmesi igin
Cohen in Kappa katsayis1 ve Spearman Brown Sira Sayilar1 Korelasyon Katsayisi hesaplanmistir.
Bulgular: Cohen Kappa analizi sonuglari, puanlayicilarin dereceleme 6lgegi kullandiklar: durumda
puanlayicilar arasindaki uyumun ¢ok diisitk ve istatistiksel olarak anlamli olmadigini ortaya koy-
mustur. Puanlayicilar dereceli puanlama anahtar kullandiklar: durumda ise, puanlaycilar arasindaki
uyum daha yiiksek ve istatistiksel olarak anlaml bulunmustur (kappa=0,47). Spearman Brown Sira
Sayilar1 Korelasyon Katsayisi sonuglari ise puanlayicilar arasindaki uyum diizeyinin dereceleme 61-
¢egi kullanildiginda pozitif ve orta giiglitkte (r=0,51); dereceli puanlama anahtar: kullanildiginda ise
pozitif ve yiiksek giiclitkte (r=0,70) oldugunu gostermistir. Sonug: Bu sonuglara gore dereceleme
6lgeginin puanlayicilarin nesnelligine énemli diizeyde katki saglamadig: 6te yandan; dereceli pu-
anlama anahtarinin klinik becerilerin 6l¢iilmesinde nesnelligi artirdig: belirtilebilir. Eger egitimci-
ler pratik sinavlarin puanlanmas: siirecinde iyi hazirlanmis dereceli puanlama anahtari kullanirlarsa,
6grenci basarisina iliskin daha dogru ve giivenilir belirlemeler yapabilirler.

Anahtar Kelimeler: Dereceli puanlama anahtari; analitik puanlama anahtari;
dereceleme 6lgegi; puanlayici giivenirligi; degerlendirme nesnelligi
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ractical exams are used to determine the suc-

cess of students in the fields of medicine,

physiotherapy, nursing and sport sciences.
These exams basically aim to determine whether
the student can make use of theknowledge in sim-
ulated real-life situations. The main problem faced
in such exams can be defined as the risk of subjec-
tive assessment in determining the performance, or
the possibility of the scorers grading the same level
of performances differently. This, in turn, causes
errors which interfere with the measurement of re-
sults and hence reduces the reliability of the meas-
urement.’

In assessing students’ performance during the
practical exams, the two tools that can be used are
the “graded category ratingscale” and the “scoring
rubric”. These are grading tools which include cri-
teria relating to student performance and a partic-
ular number of success levels for each criterion.?
Unlike graded category rating scales, scoring
rubrics include performance definitions that help
the raters to match the performance of each stu-
dent with the appropriate success level. The possi-
ble advantages of these tools are stated clearly in
the literature; however, no literature is available
about their usage for practical performance evalu-
ation in physiotherapy. Morover, although practi-
cal examinations is an extremely important for
evaluation of the students’ clinical performance,
there is no study investigating the inter-rater real-
ibility of the exams or the objectivity of the raters.
This study aimed to find out if these assessment
tools increase the objectivity of the scorer during
the practical performance examination in physio-
therapy education. The research questions ad-
dressed in this investigation are as follows:

1. When using scoring rubrics, to what extent
were the ratings of the physiotherapy educators
consistent in judging the performance levels of stu-
dents in the practical examination?

2. When using graded category rating scales,
to what extent were the ratings of the physiother-
apy educators consistent in judging the perform-
levels of students in the

ance practical

examination?

I MATERIAL AND METHODS
RESEARCH MODEL

This is a correlation research which aims to find
out the relation between two or more variables
without any intervention.

PARTICIPANT GROUP

The participant group for this study consists of 14
senior class students and two physiotherapy in-
structors, each with ten years experience and ap-
proximately the same proficiency in physiotherapy
education. The study was conducted in 2012-2013
academic year at a foundation university stated in
Turkey. Out of 14 participant subjects 8 of them are
male and 7 of them are female. Because assessment
of each student took approximately 45 minutes,
participant subjects limited to 14 students. Students
were randomly divided into two groups (Group A
and Group B) and a practical examination was ad-
ministered. Each student in both of the groups was
asked to make a physiotherapy assessment and cre-
ate a treatment programme for different muscu-
loskeletal disorders. Two different assessment tools
were prepared before the assessment: the scoring
rubric and a graded category rating scale. Firstly,
the performance of the students in Group A was
scored by the two instructors using the graded cat-
egory rating scale. Then, the performance of the
students in Group B was scored by the same in-
structors using the scoring rubric. Each instructor
scored the performance without knowing how the
other instructor scored the students. The same in-
structors assessed the students in Group A and
Group B in order to eliminate the effects caused by
the experience and proficiency differences be-
tween the raters. The research process was demon-
strated in Figure 1.

INSTRUMENTS

The practical examination which was administered
during this study aimed to assess students’ ability
to make the correct physiotherapy assessment. The
practical examamination lasted 45 minutes for each
student. During the practical examination students
were asked to make a physiotherapy assessment
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GROUP A (ASSESSED
USING GRADING SCALE)

GROUP B (ASSESSED
USING SCORING
RUBRICS)

..-—

Rater 2

—| PRater? | ——

FIGURE 1: The schema that shows the research process.

and create a treatment programme for different
musculoskeletal disorders. Students’ performance
was assessed considering six criteria. Below are de-
tails about the criteria;

Knowledge about the disease: The raters assess
if the student knows symptoms and prognosis of
the disease.

Pain assessment: The raters assess to what de-
gree the student does pain assessment.

Strenght assessment: The raters assess to what
gegree the student does strength assessment.

Flexibility assessment: The raters assess to
what gegree the student does flexibility assessment.

ROM assessment: The raters assesss to what
gegree the student does ROM assessment.

Communication with the patient: The raters
assess if the student use appropriate language and
does clear explanations.

Because there are 6 criteria and 5 performance
level the maximum score that the students can get
from the practical examination is 30. The students
who get score below 18 considered as unsuccess-
ful. On the other hand the scores between 19 and
25 considered as average and 26-30 considered as
very successful.

In order to asssess students’ performance, a
scoring rubric and a graded category rating scale
including the criteria given above was developed
by the researchers as follows.

Scoring Rubric: The scoring rubric includes six
criteria for assessing students’ practical perform-
ance. The criteria included in the rubric are knowl-
edge about the disease, painassessment, strength
assessment, range of motion (ROM) assessment,
flexibility assessment and the assessment of com-
munication with the patient. The rubric has 5 per-
formance levels rated from poor to excellent. Each

criterion includes a performance description for
each performance level, which helps the scorers to
assess the students objectively. The scoring rubric
that was used in this research was given in Table 1.

Graded Category Rating Scale: The graded cat-
egory rating scale has six criteria for assessing stu-
dents’ practical performance. The criteria in the
grading scale are knowledge about the disease, pain
assessment, strength assessment, range of motion
(ROM) assessment, flexibility assessment and the
assessment of communication with the patient. The
scale has 5 performance levels rated from poor to
excellent; however, it has no performance descrip-
tions for the criteria. The graded category rating
scale that was used in this research was given in
Table 2.

DATA ANALYSIS

SPSS 13.0 was used to analyse the data. Two dif-
ferent statistical analyses were performed to assess
consistency. Firstly, Cohen’s kappa coefficient has
been calculated to find out the consistency be-
tween the scorers. Cohen’s kappa coefficient is a
statistical measure of inter-rater agreement or
inter-annotator agreement for qualitative (categor-
ical) items. It is generally thought to be a more ro-
bust measure than simple percent agreement
calculation since «k takes into account the agree-
ment occurring by chance. The two residents ran-
domly assign their ratings; however, they would
sometimes agree just by chance. Kappa gives us a
numerical rating of the degree to which this occurs.
The calculation is based on the difference between
how much agreement is actually present (“ob-
served” agreement) compared to how much agree-
ment would be expected to be present by chance
alone.? SPSS 13.0 was used to analyse the data.

Secondly, Spearmans Brown correlation coef-
ficient has been calculated to find out the relation
between the ratings of the instructors. Spearman’s
rank correlation coefficient is used as a measure of
linear relationship between two sets of ranked data,
i.e. it measures how tightly the ranked data clus-
ters around a straight line. Spearman’s rank corre-
lation coefficient, like all other correlation

coefficient, will take a value between -1 and +1. A
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TABLE 1: The scoring rubric.

Performance Levels

1 (Poor) 2 (Insufficent) 3 (Sufficent) 4 (Good) 5 (Excellent)
Knowledge The student does | The student defines the | The student knows the symptoms | The student knows the The student knows
About Thi. not have knowledge | disease but does not and prognosis of the disease but | symptoms and prognosis of | symptoms and prognosis
Disease about the disease | know the symptoms and | has some important insufficiency or | the disease but has little of the disease perfectly
prognosis of the disease | mistakes mistakes or defects
The student does | The student knows that | The student knows that he/she has | The student knows that The student knows that
Pain not know that he/she has to do pain as- | to do pain assessment and knows | he/she has to do pain he/she has to do pain
Assessment he/she has to do sessment but does not how to do but he/she does some assessment and knows how | assessment and does it
pain assessment. | know how to do important mistakes while doing it. | to do but he/she does little perfectly
mistakes while doing it.
The student does | The student knows that | The student knows that he/she has | The student knows that he/she | The student knows that
Strendth not know that he/she has to do strength | to do strength assessment and has to do strength assessment | he/she has to do strength
« Asses?sment he/she has to do assessment but does not | knows how to do but he/she does | and knows how to do but assessment and does it
'_a_:, strength know how to do some important mistakes while he/she does little mistakes perfectly
S assessment doing it. while doing it.
The student does | The student knows that | The student knows that he/she has to| The student knows that The student knows that
Flexbilt not know that he/she| he/she has to do flexibility | do flexibility assessment and knows | he/she has to do flexibility he/she has to do flexibility
Assessrr)llent has to do flexibility | assessment but does not | how to do but he/she does some assessment and knows how | assessment and does it per-
assessment know how to do important mistakes while doing it. to do but he/she does little fectly
mistakes while doing it.
The student does | The student knows that | The student knows that he/she has | The student knows that The student knows that
HOM not know that he/she has to do ROM as-| to do ROM assessment and knows | he/she has to do ROM he/she has to do ROM
e he/she has to do sessment but does not how to do but he/she does some assessment and knows how | assessment and does it
ROM assessment | know how to do important mistakes while doing it. | to do but he/she does little perfectly
mistakes while doing it
Comminica The self confidence off The self confidence of the | The self confidence of the student is| The self confidence of the stu- | The self confidence of the
tion with the the student is low and| student is low and he/she | high but he/she uses a inappropriate | dentis high and he/she uses a | student is high, he/she uses
ion wi
ationt does not communi{ communicates with language to the patient and doesn't | appropriate language but does- | a appropriate language and
i
P cate with the patient | patient insufficiently make clear explanations. n't make clear explanations. make clear explanations.
TABLE 2: The graded rating scale
Performance Levels
1 (Poor) 2 (Insufficent) 3 (Sufficent) 4 (Good) 5 (Excellent)
Knowledge About The Disease
-8 | Pain Assessment
Q
S | Strength Assessment

Flexibility Assessment

ROM Assessment

Communications with the patient

positive correlation is one in which the ranks of ~ between the two variables is exactly linear. A cor-

both variables increase together. A negative corre- relation close to zero means there is no linear rela-
lation is one in which the ranks of one variable in- tionship between the ranks. In this study Spearman
crease as the ranks of the other variable decrease. A Brown Correlation Coefficient was used to rain-

correlation of +1 or -1 will arise if the relationship force the statistical accuracy of the analyses.
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TABLE 3: Consistency between the raters when they use graded - raiting scale or and scoring rubric.

Kappa Measure of Agreement Value Asymp. Std. Error(a) Approx. T(b) Appox. Sig
Graded-raiting scale 0.05 0.081 0.629 0.529
Scoring rubric 0.47 0.089 5.812 0.000*

Key *: p<0.05 for Cohen Kappa Test The first column (Kappa Measure of Agreement Value) shows the strength of the consistency (agreement) between the raters. Kappa is a mea-
sure lies on a -1 to 1 scale, where 1 is perfect agreement 0 is exactly what would be expected by chance and negative values indicate agreement less than chance. The last column
in Table 3 that is another important value should be interpreted (Approx. Sig) tests if estimated kappa is not due to chance. It does not test the strength of the agreement. If it is signi-
ficant it means that the consistencey between the raters is not due to chance.

RESULTS

Cohen’s kappa analysis showed that the consis-
tency between the raters was very low when they
used graded category rating scale and was not sta-
tistically significant (kappa=0.05, p>0.01). On the
other hand, the consistency between raters was re-

spectively stronger and statistically significant
when they used scoring rubric (kappa=0.47 p<0.01;

see Table 3). So when scoring rubric is used agree-

ment between the raters is higher than the one FIGURE 2: Cohen Kappa Agreement between the raters when graded-rait-
when graded category rating scale is used. In other ~ ing scale and scoring rubrics were used.
Key *: p<0.05 for Cohen Kappa Test.

. . The figure 2 shows that the agreement between the raters increases when they use
raters do more ob]ectlve assessment when they use scoring rubric rather than graded category rating scale. The first bar shows the Kappa

words results of Kappa statistics show that the

scoring rubric rather than graded category rating agreement between the raters when they use the graded category rating scale. The

scale Figure 2 shows the comparison of the Cohen second bar shows the Kappa agreement between the raters when the use the scoring

. rubric.
kappa results when instructors used the graded cat-

egory rating scale and the scoring rubric.

Moreover Spearman-Brown correlation coef-
ficient has been calculated to strengthen the kappa
results. Spearman-Brown correlation coefficient re-
sults showed that there was a positive, middle—
strong correlation (r=0.51, p<0.001) between the
scores when the raters used the graded category
rating scale. A positive and strong correlation
(r=0.70, p<0.01) was found between the scores
when the raters used the scoring rubric. The con-
sistency between the raters was higher when they
used the scoring rubric than when they used the

graded category rating scale. Figure 3 shows the
FIGURE 3: Spearmans’s Correlation coefficient between the raters when

comparison of Spearman-Brown correlation coeffi- " . .
graded- raiting scale and scoring rubric were used.

cient results when instructors used the graded cat- ,
Key: * p<0.05 for Spearman Brown Correlation Test

egory rating scale and scoring rubric. The first bar shows the Spearman’s correlation coefficient between the raters when they
use graded category raiting scale. The Second bar also shows the same correlation co-
D|SCUSS|ON efficient between the raters when they use scoring rubrics. As it is seen in figure 3, the

agreement between the raters increases when they use scoring rubric. Therefore, the

The most 1mp0rtant flndlng of the Study was that results of Spearman’s correlation coefficient prove the results of Kappa statistics in gen-

graded category rating scale did not counteract the eral.
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subjectivity of the raters sufficiently; however,
when the scoring rubric was used, the congruity be-
tween observers was much higher. This finding sug-
gests that when scoring rubric is used in evaluating
proficiency in the practical examination, the prob-
ability of different scorers assigning the same score
to the same level of performances is higher. This is
important for minimising the problem of the raters’
making subjective judgments during the assessment.
In literature, the advantages of the scoring rubric
are well explained. The most important advantage
of scoring rubrics is that they make the students’
performance evaluation more objective. Since the
scoring rubrics include separate criteria for student
performance and a particular number of success lev-
els for each criterion, they make it easy for the
graders to designate grades for the separate per-
formances of each student.? The components essen-
tial to the rubric include concise performance
criteria, graded category rating scales and a de-
scription of the expected performance at each
level.*® As a result of this, different graders can
make assessments within the same span of points
for the same criteria. Another contribution the
scoring rubric demonstrated was that it enabled stu-
dents to get effective feedback. Students can see
what point to they need to reach according to each
criterion. Hence, students know what is expected
from them. This, in turn, provides a better study at-
mosphere for students while it gives the instructor
the opportunity for more objective grading.>*!° Ac-
cording to Rucker and Thompson, feedback is most
effective when given quickly after task completion,
and students are more concerned about getting in-
formation back quickly than about getting helpful
feedback.!! Rubrics foster rapid review and facili-
tate communication because feedback can be pro-
vided quickly, fairly, efficiently and individually.
With these characteristics, the use of rubrics pro-
vides, on the one hand, an effective solution to the
subjectivity/objectivity clinical grading dilemma; on
the other hand, it is also an effective tool for pro-
viding students with accurate feedback.'

Although the advantages of scoring rubrics are
obvious, studies investigating the use of rubrics in
terms of assessing students’ clinical practice skills are

limited. The study conducted by Lunney and Sam-
marco, which focuses on the inter-rater reliability
of a three-part instrument used to evaluate nursing
students who were in an online baccalaureate nurs-
ing programme, showed that the correlations of the
raters’ scores were positive and statistically signifi-
cant.’ Isaacson and Stacy stated that using a scoring
rubric for clinical evaluation decreases the discrep-
ancies in how the learning objectives are interpreted
by instructor and students.'? Moreover, since rubrics
provide a clear scoring guide by identifying achieve-
ment levels of criteria, they may be beneficial in pre-
biased
judgements.'>* In our study, it was found that using

venting educators from  making
rubrics for assessing the clinical skills in physiother-

apy education increased the objectivity of scoring.

A rubrics thought to be a fair, equitable and
consistent scoring guide for measuring student
achievement. However, rubrics that are not devel-
oped properly have some negative features.?
Goodrich, and Kutlu et al. have highlighted the as-
pects of rubrics that are widely investigated in lit-
erature.””® First, there should be concordance
between the behaviours to be measured and crite-
ria. If scoring rubrics have some criteria that it is
not intended should be measured, the validity of
the tool will be compromised. Similarly, if a crite-
rion related to a feature to be measured is not pre-
sented in the scoring rubric, then the validity of the
grading scale would again be compromised. For this
reason, in developing scoring rubrics, the consis-
tency between criteria and the characteristics that
it is intended to measure should, first of all, be es-
tablished. Second, subjective statements should not
be used. This is because subjective statements such
as “a little”, or “partially” may compromise the in-
tegrity of the scoring. Hence, subjective statements
should be avoided as much as possible and concrete
statements should be used instead. Another impor-
tant point is that the criteria in the rubrics should
not aim to assess more than one feature. Criteria
measuring similar characteristics or more than one
characteristic will harm the validity of the assess-
ment. Thus, the criteria in the scoring rubrics
should be independent and should not coincide or
overlap with each other.
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LIMITATIONS

Since the evaluation of each student lasts for 45
minutes, limited numbers of students were in-
cluded in the study. A similar study could be car-
ried out with a larger group of students. In this
study, the rubric was planned for use in the assess-
ment of clinical skills in musculoskeletal diseases.
Similar studies investigating the effect of rubrics on
the objectivity of scoring could be repeated in other
subcategories of physiotherapy.

I CONCLUSION

The graded category rating scale may not be an ef-
fective solution for addressing the subjectivity of
the raters. However, scoring rubrics can increase

the objectivity of scorers during the assessment of
clinical skills in physiotherapy education. If edu-
cators prepare appropriate rubrics while assessing
the student performance, this may contribute to
the more accurate determination of each student’s
achievement. It is strongly advised to the re-
searchers to test the interrater agreement using
analysis based on generalizability theory for the fu-
ture studies. The level of agreement among three
or more raters may give more reliable results. Sim-
ilar studies should also be done with more than two
raters.
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