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ENGLISH ABSTRACT 

# # 5576551933 : MAJOR SOCIAL AND ADMINISTRATIVE PHARMACY 
KEYWORDS: CLINICAL REASONING / COMMUNITY PHARMACY / SELF REFLECTION / RUBRIC 

KITIYOT YOTSOMBUT: DEVELOPMENT OF A COMPETENCY ASSESSMENT SYSTEM FOR 
CLINICAL REASONINGTHROUGH SELF-REFLECTION IN THE COMMUNITY PHARMACY 
PRACTICE OF 6TH-YEAR PHARMACY STUDENTS. ADVISOR: ASST. PROF. ANUCHAI 
THEERAROUNGCHAISRI, Ph.D., CO-ADVISOR: PROF. JEANINE K. MOUNT, Ph.D. {, 124 pp. 

This study aimed to develop the rubric system for assessment of clinical reasoning 
competency in community pharmacy practice through self-reflection of 6th-year pharmacy 
students. There were 3 phases of this study with different research methodology. The first phase 
was focus group discussion of experts to identify components of the competency. The item-
objective congruence (IOC) index and the expert discussion were used to judge the content validity 
of the identified components. In the second phase, the identified components were transformed 
into a rubric. The rubric was tested for its intra-rater reliability and revised. In the third phase, the 
inter-rater reliability, and concurrent validity were tested, using the intraclass correlation coefficient 
(ICC) and the Spearman's correlation coefficient, respectively. The instruction for the self-reflection 
and SOAP note was also revised in the second phase according to the survey of the student 
opinions.  

Nine components of clinical reasoning competency were identified. Each construct was 
transformed into a rubric item with 4 competency levels. The content validity of the rubric was 
substantially high (IOC of rubric items were between 0.88 to 1). The ICCs for intra-rater reliability of 
each rubric item were from 0.76 to 0.92, which were considered almost perfectly reliable. The ICCs 
for inter-rater reliability of each rubric item were from 0.52 to 0.69, which were moderately to 
substantially reliable. However, the assessment scores given by the rubric were not statistically 
correlated with the scores of SOAP presentation that was the current assessment 
method (the correlation coefficient = -0.176, p = 0.26). In conclusion, the validated rubric system 
for assessment of clinical reasoning competency in community pharmacy practice through self-
reflection was developed. This rubric was shown to have good reliability and content validity, but 
limited concurrent validity.   
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CHAPTER 1  
INTRODUCTION 

 
Background 

 
 Practice of Thai community pharmacists has expanded their responsibility to 
provide pharmaceutical care and various clinical services directly to individual patients. 
This changing led to higher demand of accountability of community pharmacists in 
clinical competencies including patient assessment, disease and drug therapy 
problems (DTPs) diagnosis, therapeutic recommendation, medication dispensing, 
therapeutic outcome monitoring, and documentation (Nitadpakorn, Farris, & Kittisopee, 
2017; K Yotsombut, Pengsuparp, & Palapinyo, 2012). However, there were many 
differences in services provided, marketing positioning, number and variety of clients, 
and pharmacists’ qualification. These differences could cause diverse outcomes of 
experiential clerkship of pharmacy students.  
  
 Consequently, unreliable assessment of clerkship outcome was observed since 
the current assessment method was based on preceptor judgement. In addition, all 
pharmacy schools have been assessing mainly knowledge and skills of their students 
which might not relate to students’ experiences or abilities, which supposed to be 
developed from the clerkships. The unreliable assessment would not be useful for 
student development. it also not guaranteed that students would be competent after 
graduation (DiVall et al., 2014).  
 
 An alternative assessment method was needed to be developed. The  method 
should be an authentic assessment that accurately reflects the real performance of 
pharmacy students and has high reliability (Gleason et al., 2013).  Although practice 
site visiting by faculty staffs to assess their pharmacy students might be useful, such 
method was not successfully implemented due to limitation in number of faculty 
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staffs and reliability issues. Accordingly, working schedules, records, reports, and SOAP 
(subjective, objective, assessment, and planning) notes submitted by pharmacy 
students have been used as the current assessment tools. These documents 
demonstrated time and activities that pharmacy students have attended in each 
clerkship. Although particular clinical knowledge and skills of students have been 
assessed by the current assessment, some essential competencies have not been 
entirely assessed, especially the clinical reasoning competency (CRC).  
 
 The CRC was a critical competency for health professionals, including 
community pharmacists, since it was the ability in applying clinical knowledge and 
expertise to develop a solution for individual patient. The CRC reflected skills in clinical 
cues collection, information processing, understanding of patient problems, need, or 
situation, planning and implementing the interventions, evaluation outcomes, and 
reflecting on and learning from the process. The clinical performance of health 
professionals as well as improved patient outcomes were strongly influenced by the 
CRC (Charlin, Lubarsky, Millette, Hoff, & Bourdy, 2012; Gleason et al., 2013; Lapkin, 
Levett-Jones, Bellchambers, & Fernandez, 2010). The CRC was, therefore, greatly 
expected to be developed while pharmacy students attended the experiential 
clerkship in community pharmacy.  
 
 Feedback from preceptors and formative assessment from faculty staffs were 
also important for student development (DiVall et al., 2014; Forsberg, Ziegert, Hult, & 
Fors, 2016; Gleason et al., 2013). However, the CRC was an intangible cognitive process 
which could not be directly measured by most of currents assessment method. 
(Gleason et al., 2013). Discussion between preceptor and student would be useful in 
this circumstance, but time and efforts were consumed. Although more systematic 
method such as SOAP note writing might be a promising choice for CRC assessment, 
the traditional format of SOAP note writing could limit its useful in CRC assessment 
since it was designed for demonstrate the output of cognitive process without the 
reason behind (Zierler-Brown, Brown, Chen, & Blackburn, 2007).    
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 Researches in medical education, nursing, allied health sciences, as well as 
pharmacy professions have found learning benefits from self-reflection, including 
enhancing of self-learning from encountered experiences, clinical knowledge 
improvement, and enhanced clinical reasoning (Atkinson, Ajjawi, & Cooling, 2011; 
Chirema, 2007; Kuiper & Pesut, 2004; Lutz, Scheffer, Edelhaeuser, Tauschel, & 
Neumann, 2013; Mann, Gordon, & MacLeod, 2007; Paterson & Chapman, 2013). In 
addition, the reflection writing provided in-depth detail regarding thinking process and 
the CRC. Such reflection writing could overcome the limitation of the SOAP note and 
was helpful for preceptors and faculty staffs to monitor and give any feedbacks to 
student (Wainwright, Shepard, Harman, & Stephens, 2010).  
 
 As a result, the SOAP+, a modified version of the SOAP note was invented. The 
SOAP+ was a problem-oriented medical record with the SOAP format that included 
self-reflection. The SOAP+ had two columns: the left column was the SOAP note and 
the right column was the self-reflection. This format was intentionally designed to 
facilitate student’s self-evaluation of their CRC step-by step, from clinical data 
collection in “S” of the SOAP note to designing of future plan in “P”. The SOAP+ has 
been pilot tested in the 4th year students attending the pharmacy practice laboratory. 
The findings found that the SOAP+ was useful for faculty staffs in assessment of CRC. 
The faculty staffs also reported that validity of their feedback given to students was 
improved. Although the SOAP+ has been implemented in the experiential clerkship in 
community pharmacy of Chulalongkorn University since 2015, the validated tool for 
assessment of the CRC of pharmacy student through the SOAP+ was not well 
developed.  
 
 The main objectives of this dissertation was to develop an assessment system 
for CRC in community pharmacy practice of pharmacy student through the SOAP+. The 
developed system would be used by faculty staffs, mainly for formative assessment. 
The validity and reliability of the developed assessment tool were also examined in 
this dissertation.  
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Purposes of Study 

 
1. To identify the CRC for Thai community pharmacy practice.   
2. To develop the rubric system for formative assessment of the CRC in 

community pharmacy practice of pharmacy students through the SOAP+. 
3. To examine the validity and reliability of the developed rubric system.  

 
Research questions 

 
 The research questions of this dissertation were as follows; 

1. What were the components of the CRC of pharmacy students in community 
pharmacy practice?   

2. What were the practical format and components of the developed rubric 
for formative assessment of the CRC through the SOAP+?   

3. How valid was the developed rubric in assessment of the CRC through the 
SOAP+?  

4. How reliable was the developed rubric in assessment of the CRC through 
the SOAP+?     
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Conceptual framework and research model 

 
 The conceptual framework of this dissertation was shown in figure 1.   
 

   
 

Figure 1 Conceptual framework of the dissertation 
 
  The conceptual framework was developed by guiding from educational 
theories namely the Kolb’s model of experiential learning (Hill, Delafuente, Sicat, & 
Kirkwood, 2006). The Kolb’s model provided the rational of using self-reflection as a 
tool to express the cognitive process as well as clinical experiences gained from 
experiential clerkship. Therefore, the CRC of students, which was intangible, could be 
assessed by using the SOAP+ that included both the SOAP note and self-reflection. In 
addition, quality of the instruction for the SOAP+ writing was also crucial. The instruction 
for the SOAP+ writing would be originally developed, guided by the Gibb’s model of 
reflection (O'Connor, Hyde, & Treacy, 2003) and further revised in this dissertation to 
ensure that the SOAP+ could effectively represent the CRC of the students.  
 
 According to Benner’s model “From Novice to Expert”, there were five levels 
of competency in clinical performance: novice, advanced beginner, competent, 
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proficient, and expert. These levels reflected changes in two general aspects of 
competent performance. One was a transition from reliance on abstract principles to 
the reasonable use of past, concrete experience as paradigms. The another was a 
change in the perception and understanding of a clinical situation from small, relevant 
pieces of information to a whole meaningful event. Each level in Benner’s model built 
on the previous level as students’ experiences were refined and expanded in the 
experiential clerkships (Benner, 1982; Liou & Cheng, 2013). In order to foster the CRC 
of students by the formative assessment of faculty staffs, the competency levels 
should be exactly identified by the assessment rubric. Thus, the validity and reliability 
of the developed rubric were important and would be the subjects of tool testing in 
this dissertation.  
 
 From the research questions and conceptual framework, the research model 
in order to answer the research questions was proposed in figure 2.  
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7 

 
Figure 2 Research model 

 In order to answer the research question #1 and #2, the research “phase 1” 
which is a focus group discussion among experts were conducted. The components of 
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CRC were identified by the focus group. Then, the identified components were 
transformed into the drafted rubric by researcher (version #1: DR) and revised by 
experts. This resulted in the validated full form of rubric (version #2: VF) and the 
validated short form of rubric (version #3: VS), respectively. The item-objective 
congruence (IOC) index was used to determine the content validity of identified 
components and the VS rubric (version #3).  
 
 There were 2 critical steps in the research “phase 2”, namely “phase 2.1” and 
“phase 2.2” that aimed to revise the instruction of SOAP+ writing and the VS rubric 
(version #3), respectively. The research phase 2.1 was essential since the usefulness of 
the SOAP+ was depended on quality of the instruction. Therefore, a focus group 
discussion of students as well as a questionnaire survey were conducted to collect the 
student suggestions for revision of the instruction. The research phase 2.2 was a pilot 
testing of the VS rubric (version #3). The intra-rater reliability was examined by using 
the intraclass correlation coefficient (ICC). There were minor modifications of the VS 
rubric (version #3) according to ICC results. This resulted in the final validated short 
form of rubric (version #4: FVS).  
     
 For the research question #3 and #4, the research “phase 3” was conducted. 
The phase 3.1 aimed to examine the inter-rater reliability of the FVS rubric (version 
#4). Thus, a larger number of the SOAP+ were assessed by the FVS rubric (version #4) 
and the ICC for inter-rater reliability were calculated. After that, the assessment score 
from phase 3.1 were compared with the current assessment score, endorsed by the 
Pharmacy Education Consortium of Thailand (PECT). The aim of phase 3.2 was to 
examine the concurrent validity of the FVS rubric (version #4).   
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Operational definition 

 
 The key concepts in the conceptual framework of this dissertation were given 
the operational definition as follows:  
  
 Clinical reasoning competency: CRC  
 
 Clinical reasoning was defined as “the cognitive process of applying knowledge 
and expertise to a clinical situation to develop a solution”(Banning, 2008). The clinical 
reasoning competency was one of the essential clinical competencies that was 
expected to be developed when pharmacy students have been attending the 
experiential clerkship. This competency reflected the ability of health professionals in 
clinical cues collection, information processing, understanding of a patient’s problems, 
need, or situation, planning and implementing the interventions, evaluation outcomes, 
and reflecting on and learning from the process. Due to a uniqueness of Thai 
community pharmacy practice, the components of CRC in such context has not been 
fully established. These components would be comprehensively identified in the focus 
group discussion among experts in this dissertation.  
 
 Self-reflection 
 
 Self-reflection was defined as a reflective writing that involved a reflective 
thinking process. This process would initiate while the students have documented their 
own experiences and evaluate them. The evaluation of experience in reflective 
thinking would include association (relating new information to that which were 
already known), integration (seeking relationship among data), validation (determining 
the authenticity of the ideas and feeling that have resulted) and appropriation, which 
should foster the CRC (Wong, Kember, Chung, & Yan, 1995).  
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 In this dissertation, the reflection writing of students would be guided by using 
the Gibbs’ model of reflective practice. This model had 6 distinct stages, namely 
description, feelings, evaluation, analysis, conclusions, and action plan (O'Connor et 
al., 2003). The students have been instructed to write 2 reflections for each experiential 
clerkship in community pharmacy. The reflection was related to the SOAP note that 
students have already prepared. Both the reflection and the SOAP note were 
presented within the same document and was called the SOAP+. The SOAP+ was 
designed to be the assessable evidences of CRC in community pharmacy practice of 
6th-year pharmacy students.  
 
 SOAP+ (pronounced as “SOAP-PLUS”)  
 
 The SOAP note have been a standardized format of documentation in health 
professional community. “S” and “O” were stand for subjective data and objective 
data, respectively. These two acronyms emphasized an important of relevant patient 
data and required clinical reasoning of health professionals in order to identify, collect, 
analyze and differentiate the data into “S” or “O” group. “A” was abbreviated from 
assessment. This was the critical process that health professionals had to apply their 
clinical knowledge with the S and O data in order to solve the patient problems. “P” 
was a planning process which health professionals identified goals of therapy, designed 
an appropriate therapeutic plan, described necessary topics for counseling, and 
specified details for therapeutic monitoring (Dye, 2005).  
  
 The SOAP note itself could promote and represent the CRC of pharmacy 
student. However, the SOAP note was designed to be used in patient care process and 
had a standardized structure. Thus, descriptive story, thought, opinion, feeling, or other 
format of learning experiences could not be shown in the SOAP note.  
 
 As a result, the SOAP+, a modified version of the SOAP note was invented in 
this dissertation. The SOAP+ was a problem-oriented medical record with the SOAP 
format that included self-reflection. The SOAP+ had two columns: the left column was 
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the SOAP note and the right column was the self-reflection. This format was 
intentionally designed to facilitate student’s self-evaluation of their CRC step-by step, 
from clinical data collection in “S” of the SOAP note to designing of future plan in 
“P”. 
  
 Rubric  
 
 Rubric was defined as “an assessment tool that uses clearly defined evaluation 
criteria and proficiency levels to gauge student achievement of those criteria” 
(Truemper, 2004). In this dissertation, a rubric for assessment of CRC in community 
pharmacy practice of students through would be developed. The rubric items were 
identified components of CRC. The proficiency levels of each component were 
described into 4 levels: advanced, meet expectation, need improvement, and 
unsatisfied. After validity and reliability testing, the developed rubric would be used 
by faculty staffs who had role or responsibility in experiential clerkship. 
 
 Assessment  
 
 Assessment was a process by which information was obtained relative to some 
known objective or goal (Kizlik, 2012). In term of objective, assessment could be 
classified into 2 broad types: summative and formative assessment. The summative 
assessment aimed to monitor or evaluate learning outcomes which would be used for 
grading. On the contrary, the formative assessment was an assessment during the 
learning process in order to modify the learning activities or constantly develop the 
competency of students.  
 
 The formative assessment typically involved feedback to students, faculty 
staffs, and preceptors. This type of assessment was useful for fostering of CRC of 
pharmacy students, which should be the main value of the developed rubric. Thus, 
the term “assessment” in this dissertation meant the formative assessment of student 
in his or her CRC related to community pharmacy practice.   
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 Validity  
 
 Validity referred to the degree to which a test was measuring what it was 
supposed to measure (Alias, 2005). There were three broad types of test validity 
including construct validity, content validity, and criterion validity.  
 
 In this dissertation, the components of the CRC were not fully established 
especially in Thai community pharmacy practice. Therefore, the content validity that 
defined the good covering of representative of the concept that was supposed to be 
measured, was the most of concern. The focus group discussion and IOC index were 
used in research phase #1 to increase the content validity of the developed rubric.  
 
 The developed rubric had potential to be the alternative or supplementary 
assessment tools of the current assessment tool (PECT scale). Therefore, another type 
of validity that would be tested in this dissertation was concurrent validity, which was 
one of the criterion validity. This validity refers to the degree of correlation between 
the measurement results from two assessment tools. In this dissertation, the 
concurrent validity of the developed rubric was tested in the research phase #3. 
 
 Reliability  
 
 Reliability referred to whether an assessment tool gave the same results each 
time it was used in the same setting with the same type of subjects (G. M. Sullivan, 
2011). There were three types of reliability including internal reliability (consistency), 
intra-rater reliability, and inter-rater reliability. The developed rubric was intended to 
assess different components of the CRC. The internal reliability could be disregarded. 
Therefore, the reliability that would be tested in this dissertation were the intra-rater 
reliability and the inter-rater reliability. The ICC was used to examine the reliability of 
the developed rubric. (Lew & Doros, 2010) 
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Significances of the study 

 
 The study would be substantially contributed to academic and professional 
areas of pharmacy practices. The benefits in detail are as follows;    

1. The study provided more understanding regarding the CRC of pharmacy 
students in community pharmacy practice. The components of CRC in 
community pharmacy practice were also identified. This would be useful 
for any pharmacy organizations (e.g., the Community Pharmacy Association 
of Thailand and the Pharmacy Council of Thailand), schools of pharmacy, 
policy makers, and other researchers. 

2. The rubric for assessment of the CRC of pharmacy students in community 
pharmacy practice through the SOAP+ was systematically developed. The 
rubric was shown to be validated and reliable. The rubric could be the 
alternative or supplementary tool successfully used by faculty staffs. The 
rubric was applicable for formative assessment. therefore, it would be 
useful for self-development of pharmacy students.  

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 2 
LITERATURE REVIEW 

 This dissertation was about the development of the rubric system for 
assessment of the CRC in community pharmacy practice of pharmacy students through 
self-reflection in the SOAP+. As a result, related published research articles were 
comprehensively reviewed as the following outlines:     

 Clinical reasoning competency (CRC) 

 Application of self-reflection in fostering and assessment of the CRC      

 Systematic development of rubric system  

 The need and gap of knowledge and objectives of the dissertation 
 
Clinical reasoning competency: CRC 

 
 Clinical reasoning has been defined as “the cognitive process of applying 
knowledge and expertise to a clinical situation to develop a solution”(Banning, 2008). 
There were various terminologies that would refer to the CRC include term such as 
‘clinical problem solving’ or ‘diagnostic reasoning’, but the essence remained that The 
CRC was a complex cognitive process leading to meaningful interpretation of patients’ 
problems and formulation of an effective plan. (Modi, Anshu, Gupta, & Singh, 2015) 
  
 This competency reflected the ability of health professionals in clinical cues 
collection, information processing, understanding of a patient’s problems, need, or 
situation, planning and implementing the interventions, evaluation outcomes, and 
reflecting on and learning from the process. As a result, the clinical performance of 
health professionals as well as improved patient outcomes were strongly influenced 
by the CRC (Charlin et al., 2012; Gay, Bartlett, & McKinley, 2013; Gleason et al., 2013; 
Lapkin et al., 2010).  
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 According to Chernushkin et al (Chernushkin et al., 2012), hospital pharmacists 
who spent at least 33% of their time in direct patient care were invited to participate 
in a prospective observational survey. 92% of the survey respondents did agree that it 
was important for pharmacists to have the CRC in order to solve the drug-related 
problems. However, they demonstrated low levels of the CRC. The author, therefore, 
concluded that the CRC was considered valuable for pharmacy professional and there 
were opportunities to expand the CRC of hospital pharmacists. 
 
 Because of its importance, the CRC should be gradually developed since early 
years in pharmacy curriculum and fully established before graduation. However, 
traditional classroom activities, neither lecturing nor laboratory classes, might not be 
sufficient to promote the CRC of pharmacy students since the CRC was highly complex 
and needs for authentic leaning environments (Mu, Coppard, Bracciano, Doll, & 
Matthews, 2010). For that reason, the experiential clerkships in community pharmacies, 
which real patient encounter, would be the best place for the CRC development in 
pharmacy curriculum (Linn, Khaw, Kildea, & Tonkin, 2012; Rencic, 2011; Seif et al., 
2014). According to Modi et al, particular educational strategies were also essential for 
fostering of the CRC of health professionals (table 1) (Modi et al., 2015). 
 
Table 1 Educational strategies to foster the CRC of health professionals  
(Modi et al., 2015) 

Strategy Purpose 
Provide exposure to a rich volume and 
variety of clinical conditions 

• Students have learnt prototypes of 
different diseases, were able to 
compare different contexts: 
facilitates quick pattern recognition 

Give students enough time to prepare 
for each case 

• Allowed students to gather data, 
process information and reflected 
on it 

• Activated prior knowledge 
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Encourage students to state possible 
diagnostic hypotheses early on in case 
presentations. e.g., “What do you think 
this patient is suffering from?” 

• Early commitment to a possible 
diagnosis encouraged development 
of intuitive reasoning approaches 
 

During case discussion, link clinical 
knowledge to basic science concepts 

• Activated prior knowledge and 
allowed students to contextualize 
basic science concepts 

Ask students to prioritize differential 
diagnoses periodically with addition of 
each new bit of information (history/ 
physical finding/investigation) 

• Helped students proceed in a 
logical manner 

• Trained them to change the 
diagnostic probability using 
additional epidemiological and 
clinical data 

Ask students to compare and contrast 
various differential diagnoses 

• Allowed students to reflect, 
categorize and build illness scripts 

Ask students to explain the reason why 
any further particular information is 
being sought, and how they arrived at a 
particular conclusion. Do so in a non- 
threatening manner 

• Allowed teacher to understand 
clinical reasoning approach of the 
student while making a diagnosis or 
management plan  

• Encouraged correct reading habits: 
deep learning rather than rote 
memorization 

• Provided formative feedback and 
time for reflection on feedback 

Provides opportunities for formative 
feedback 

• Encouraged deliberate practice 

• Encouraged metacognitive 
processes 

Teachers to share own logic and 
analytical process on the given case 

• Demonstrated clinical reasoning 
approaches of experts 
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Ask to summarize the case in 2-3 
sentences 

• Encouraged comprehension and 
synthesis of information 

Give opportunities for repeated practice • Encouraged deliberate practice  

• Increased confidence in dealing 
with diverse contexts 

 The assessment of the CRC would be logically challenging since the 
competency was a cognitive ability which was abstract in nature (D. L. Sullivan & 
Chumbley, 2010). The currently used method of assessment such as direct 
observation, knowledge examination, role playing, demonstration, and work collection 
or report submission might not be appropriate for assessment of the CRC. Usefulness 
of particular methods in assessment of the CRC was discussed as follows: 
 
 Multiple choice questions (MCQs)  
  
 The MCQ-based examination had been widely used to assess the clinical 
knowledge of health professionals. Although simple recall type MCQs slightly 
contributed to the CRC assessment, they could be improved to explore the CRC by 
making them contextual. This could be done by introducing clinical scenarios. The 
MCQs would be advantageous with their convenience for faculty staffs and reliability. 
However, the validity of the assessment by the MCQs might not be confident since 
students’ answer may be correct by chance (Modi et al., 2015).  
 
 Key feature tests 
 
 The key feature tests were clinical scenario-based questions that focused on 
critical steps in diagnosing or managing a particular clinical condition. These tests a 
step that students were most likely to make errors or a challenging aspect of the 
diagnosis and management in practice. The questions were designed as case scenarios 
to prompt students to identify the key clinical features in a clinical presentation and 
plan essential steps in diagnostic and management strategies (Modi et al., 2015). The 
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key feature tests were useful for assessment of clinical knowledge, idea, and other 
aspects of the CRC.  However, these tests could assess only clinical competency at 
the level of knows and knows how of Miller’s pyramid.    
 
 Script concordance tests (SCTs) 
  
 The SCTs were based on the principle that the steps in the CRC could be 
assessed and compared to the reasoning ability of the experts. The test design based 
on the possible organizational structure of illness scripts in the minds of the experts. 
At first, short ill-defined clinical scenario was provided and the expert’s opinion was 
sought in terms of diagnostic hypothesis or investigation or judgment. Next, an 
additional information was provided (i.e., clinical feature, test result, disease 
progression, etc.). The students were then asked how this new information affected 
their initial diagnosis. The CRC of the students was reflected in their responses at the 
addition or availability of each additional information. Students’ responses were scored 
using the responses by experts on the same case as a reference. The SCTs were highly 
effective for assessment of the CRC, especially in scenarios that uncertainty would 
occur and absolutely true answers might not be available (Modi et al., 2015).  
 
 Oral examination 
 
 Despite being resource-intensive, oral examinations had high potential of being 
utilized for assessment of the CRC and medical decision making. Clinical scenario based 
questions that probed the analytical skills of the students may be utilized. Further, 
multiple clinical scenarios may be used to assess across subject areas (Modi et al., 
2015). The main advantages of the oral examination were reliability problems that 
could be reduced by standardization of examiners and rubric scoring system.  
 
 The CRC was crucial for community pharmacists, as the health professionals 
who had direct responsibility to promote the proper use of medications to ensure the 
effectiveness and safety of drug therapy for their patients (Hepler, 2004). In addition, 
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Thai community pharmacists have expanded their roles and responsibility to become 
a prescriber for decades. Thai community pharmacists, therefore, had to make a 
decision in disease differential diagnosis, drug therapy selection, and independent 
dispensing without prescription from other health professionals (K. Yotsombut, Sooksai, 
Sookanakenun, Surapan, & Kittikunnakorn, 2010). This unique practice of Thai 
community pharmacists was strongly accompanied with the CRC (Kapol, Maitreemit, 
Pongcharoensuk, & Armstrong, 2008; K Yotsombut et al., 2012).  
 
 Although Thai community pharmacists had practiced this role for a long time, 
an effective method to assess the CRC was not well established. Therefore, assessment 
method for the CRC in community pharmacy practice, specifically for Thai context, was 
needed to be developed. 
 
Application of self-reflection in fostering and assessment of the CRC      

  
 According to Boyd and Fales, reflective learning was defined as “the process of 
internally examining and exploring an issue of concern, triggered by experience, which 
creates and clarifies meaning in terms of self, and which results in a changed 
conceptual perspective” (Boyd & Fales, 1983). This pedagogical strategy has been 
proved to be useful for self-development of health professionals, especially in 
fostering of the CRC. This was because the CRC was enhanced when errors in 
information, judgment, and performance were pointed out and discussed (Kassirer, 
2010).  
 
 An exploratory prospective cohort study of 4th year students at the College of 
Clinical Pharmacy, King Faisal University, Saudi Arabia has been conducted to assess 
the impact of self-reflection on students overall learning experience (Yusuff, 2015). 
This research has shown that the mean scores for quizzes, mid-term and final exams, 
and the overall percentage pass were statistically significant higher in the students that 
engaged in self-reflection. The majority of the students reported that the self-reflection 
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assisted them to improve their use of critical thinking, facilitated deeper engagement 
with their learning and effectively improved their CRC.  
 
 Consequently, self-reflection, which is the core component of the reflective 
learning, should be constantly encouraged during the experiential clerkship of 
pharmacy students (Cherie Tsingos, Bosnic-Anticevich, & Smith, 2014). The self-
reflection process would initiate while the students have documented their own 
experiences and evaluate them. The evaluation of experience in self-reflection would 
include association (relating new information to that which were already known), 
integration (seeking relationship among data), validation (determining the authenticity 
of the ideas and feeling that have resulted) and appropriation (Wong et al., 1995).  
 
 The feedback from continuous ongoing formative assessment was crucial for 
the development of the CRC (Atkinson et al., 2011; Kassirer, 2010). Although there were 
particular assessment methods for the CRC, the self-reflection could have the 
advantage over them. As previously discussed, the script concordance test and the 
oral examination were highly effective but resource-consuming both in the 
construction and running of the tests (Modi et al., 2015). The self-reflection did not 
require these processes while could objectively demonstrate the CRC for the further 
assessment and feedback. This concept was confirmed by the Kolb’s model of 
experiential learning (Cherie Tsingos et al., 2014). According to the model, using self-
reflection as a tool to express the cognitive process as well as clinical experiences 
gained from experiential clerkship was considered rational. Therefore, the CRC of 
students, which was intangible, could be assessed through the self-reflection.  
 
 The SOAP note itself could promote and represent the CRC of pharmacy 
student. However, the SOAP note was designed to be used in patient care process and 
had a standardized structure. Thus, descriptive story, thought, opinion, feeling, or other 
format of learning experiences could not be shown in the SOAP note. As a result, the 
SOAP+, a modified version of the SOAP note was invented in this dissertation. The 
SOAP+ was a problem-oriented medical record with the SOAP format that included 
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self-reflection. The SOAP+ had two columns: the left column was the SOAP note and 
the right column was the self-reflection. This format was intentionally designed to 
facilitate student’s self-evaluation of their CRC step-by step, from clinical data 
collection in “S” of the SOAP note to designing of future plan in “P”. 
 
 There were benefits of assessment of reflective practices. Research shown that 
assessment was likely to motivate student learning as students viewed assessment 
marks (grades) as a critical outcome to achieve a level of attainment. Therefore, 
assessment of the reflective practice has been extensively studied in health profession, 
including pharmacy profession. A systematic review by Tsingos et al has found that 
most of the assessment strategies were rubric system to measure levels of reflection. 
They were designed based on theories of reflective practices and for specific discipline 
use to assess the levels of reflective thinking. Reflective rubrics could guide students 
self- and peer reflection. When available to students prior to reflection writing, 
reflective rubrics might enhance the quality of reflection (C. Tsingos, Bosnic-Anticevich, 
Lonie, & Smith, 2015). However, the assessment of the CRC through the self-reflection 
and other platform such as SOAP note has not been studied or developed.  
 
Systematic development of rubric system 

 
 Rubric system has been defined as “an assessment tool that uses clearly 
defined evaluation criteria and proficiency levels to gauge student achievement of 
those criteria”. It was an effective tool for guiding the students in performing any 
specific tasks as well as assessing the students’ performance (Truemper, 2004). Rubrics 
were able to inform both students and instructors about the level of the CRC which 
was useful in formative and summative assessments (Nicholson, Gillis, & Dunning, 2009; 
C. Tsingos et al., 2015). Rubric could help instructors improve the objectivity and inter-
rater reliability of assessment process due to its explicit description of competency 
levels, especially for the CRC that was highly subjective in judging by different assessors 
(Nicholson et al., 2009; Watson, Stimpson, Topping, & Porock, 2002).  
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 There were two types of rubrics: holistic and analytical. In holistic scoring, the 
rater made an overall judgment about the level of performance, while in analytic 
rubric, the rater assigned a score to each of the components being assessed in the 
task. Holistic scoring was usually used for large-scale assessment because of its simple 
and costly. Analytical rubric was useful in the education activities, especially for 
formative assessment, since the results could help faculty staffs and students identify 
strengths, limitation, and learning needs (Jonsson & Svingby, 2007).   
 According to the research review by Jonsson and Svingby, the reliable scoring 
of performance assessments could be enhanced by the use of rubrics, especially if 
they were analytic, topic-specific, and complemented with examples and rater training. 
In addition, rubrics did not affect the valid judgment per se. However, valid assessment 
could be facilitated by systematic development and comprehensive validating the 
rubric (Jonsson & Svingby, 2007).  
 
 In generally, there were three essential parts of a rubric making up the “rubric 
grid”(Jonsson & Svingby, 2007; O’Donnell, Oakley, Haney, O’Neill, & Taylor, 2011):  

1. A scale of the levels of performance, which aligned horizontally at the first 
row such as “excellent”, “need for improvement”, “competent”, or 
“novice”. 

2. The dimensions or rubric evaluation item, which aligned vertically at the 
left column.  

3. A description of the rubric item or the quality definition of each criterion. 
These parts were placed in the grid where each scale intersected with a 
dimension. The description defined the characteristics of performance and 
differentiated between scales.  

 
 O’Donnell et al have described four key steps in systematic construction of a 
rubric (O’Donnell et al., 2011). The first step, the objectives of rubric assessment should 
be identified and systematic collecting the relevant information should be conducted, 
including the target performance which would be assessed, availability of previously 
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developed rubric, and application of the rubric. The rubric might be newly developed 
or adapted from available rubrics. 
 
 The second step was listing: defining the specific objectives to be 
accomplished. The objectives would vary depending on the level of the students, the 
goals for the particular students or assignment, and the type of knowledge to be 
assessed, which were procedural (skills) or declarative (content). Hierarchical levels 
such as Bloom’s taxonomy or Miller’s pyramid could assist faculty staffs define the 
level. In most cases, three to five levels were recommended. The defining of 
expectation level could lead to the top level of performance for each objective. The 
lowest quality definition could be further defined and the performance that were 
between the top and the lowest levels would then become more distinguishable 
(O’Donnell et al., 2011).  
  
 The third step was grouping and labeling. Based on the first two steps, items 
representing similar performance expectations were grouped together and labeled, 
forming the dimensions of the rubric. For example, expectations for a student’s patient 
record might include items such as accuracy and completeness could be grouped 
together and labeled under the dimension of “documentation.” The final step was 
application: applying the dimensions and descriptions to create the final form of the 
rubric. The labels for the dimensions were on the left column. The objectives were 
incorporated into the descriptions (quality definitions) within the rubric grid (O’Donnell 
et al., 2011).  
 
 It was recommended that unclear or judgmental language should be avoided. 
The specific, objective, and clear wordings would reduce subjective opinion. For 
example, describing the highest level of performance as “dispensing was excellent” 
was more subjective than “dispensing was well organized and professionally”. 
Similarly, “weight was precisely recorded” was more specific than “weight was 
recorded” (Nicholson et al., 2009; O’Donnell et al., 2011).  
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 Double evaluation of the same performance should be avoided. For example, 
errors in medication dispensing in dimension of “dispensing performance” should not 
be also assessed in dimension of “professionalism” (Jonsson & Svingby, 2007; 
Nicholson et al., 2009).  
  
 The rubrics needed to include criteria that were valid and reliable. Rubric 
validity referred to the use of evidence-supported criteria that ensure the performance 
in question is the performance being measured. A panel of experts should be 
consulted and the item-objective congruence index might be useful (Jonsson & 
Svingby, 2007; O’Donnell et al., 2011). Additional considerations that could affect the 
reliability of the rubric includes the instruction of the rubric, the number of 
performance level, and the length of the finalized rubric. Ongoing evaluation of the 
effectiveness of the rubric and feedback from users would help to refine and improve 
the language. Therefore, the pilot use of the developed rubric was warranted (Jonsson 
& Svingby, 2007; O’Donnell et al., 2011). 
 
The need and gap of knowledge and objectives of the dissertation 

 
 The CRC was vital for health professionals including community pharmacists. 
However, the competency was not explicitly clarified in either pharmacy-related 
published literatures or position statement of the Community Pharmacy Association 
(Thailand) (Kapol et al., 2008; Murphy et al., 2006). Thus, the CRC specifically for Thai 
community pharmacists was still unclear and needed to be systematically identified. 
The components of the CRC for Thai community pharmacists were also needed in 
order to develop the validated assessment tool for such competency. Besides, to 
ensure the usefulness and reliability of the developed assessment tool, the description 
of components should have levels which help the assessors in identify the level of 
competency of individual community pharmacists or pharmacy students.  
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 In addition to effectiveness in fostering the CRC, self-reflection included in the 
SOAP+ was an observable platform for pharmacy students to express or demonstrate 
such competency. Although the SOAP+ might be the useful tool for assessing the CRC, 
its usefulness was depended on the given instruction. Low quality instructions that 
were non-specific, unclear, non-constructive, and effort-consuming might be a barrier 
of the CRC process and lead to invalid assessment results.  
 
 As aforementioned, the difficulty in assessment of the CRC through the SOAP+, 
which should be objective, valid and reliable, were unsolved. Among various 
assessment methods, the rubric system has been considered the appropriate tool for 
the assessment (Robb, Fleming, & Dietert, 2002). However, the validated rubric, 
specifically designed for assessment of the CRC in That community pharmacy practice 
through the SOAP+ was not systematically developed.  
 In conclusion, this dissertation aimed to develop the rubric system for 
assessment of the CRC in community pharmacy practice of 6th-year students. Thus, 
this dissertation would get involve in these following purposes;   

1. To identify the CRC for Thai community pharmacy practice.   
2. To develop the rubric system for formative assessment of the CRC in 

community pharmacy practice of pharmacy students through the SOAP+. 
3. To examine the validity and reliability of the developed rubric system.  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 3 
METHODOLOGY 

 The purposes stated at the end of chapter 2 corresponded with three phases 
of the dissertation methodology as follows and summarized in figure 3;   

 Phase 1: Development of the rubric for assessment of CRC of pharmacy 
students in community pharmacy practice through SOAP+. 

 Phase 2: Revision of the developed rubric and an instruction for SOAP+ 
writing.  

 Phase 3: Examining the reliability and validity of the developed rubric.  

 
Figure 3 The summarized research methodology 

 

Research phase and objectives

Phase 1

To develop the rubric for 
assessment of CRC

Phase 2.1

To revise the instruction for 
SOAP+ writing

Phase 2.2

To revise the rubric

phase 3.1

To examine the inter-rater 
reliability of the rubric

phase 3.2

To examine the concurrent 
validity of the rubric

Methodology and analysis

Focus group discussion of 6-
8 experts and IOC index

Focus group discussion of 10 
students, content analysis 

and questionnaire survey of 
54 students 

Pilot using of the VS rubric 
with 10 SOAP+ by 3 staffs; 
ICC for intra-rater reliability 

and discussion

Assessment of 34 SOAP+ by 
3 staffs using the rubric; ICC 

for inter-rater reliabilty

Comparison of scores from 
3.1 with the PECT score;
Spearman's correlation 

coefficient

Final outcome

Component of the CRC, the 
validated full form of rubric 
(VF) and the validated short 

form of rubric (VS)

The revised instruction

The final validated short 
form of rubric (FVS)

Inter-rater reliability of the 
FSV rubric

Concurrent validity of the 
FVS rubric
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 It was important to understand the context of the experiential clerkship of the 
6th year CU students. The experiential clerkship in community pharmacy was a 6-week 
clerkship that student was assigned to practice as a trainee under supervision of 
community pharmacist preceptors. Every 6th-year pharmacy student had to complete 
at least one clerkship in community pharmacy setting, as one of requirement to fulfill 
the bachelor degree in pharmacy program. For each clerkship, the students had to 
conduct and submit 2 formal case presentations in SOAP+ format, 1 academic in-
service activity, and 1 journal club activity. In academic year of 2017, there were 8 
periods of time for each clerkship.  
 
 
Research Phase 1 

 
 Objective 
 
 The objectives of this research phase were; 

1) To identify the components of the CRC in community pharmacy practice 
of pharmacy students through the SOAP+.  

2) To develop the drafted rubric for assessment of the identified components 
through the SOAP+.  

  
 Research design  
 
 The research design of this phase was a focus group discussion. six experts who 
were faculty staffs at any pharmacy colleges or universities were invited to join the 
research by using the purposive sampling method.  
 
  In order to assure that selected experts were good representatives of all 
available experts, all of the following inclusion criteria were applied; 
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 Being the instructor in any colleges or universities in Thailand who have 
taught in topics related to community pharmacy practice for more than 
5 years. 

 Being elected representative of colleges or universities to be a member 
of the PECT subcommittee for community pharmacy practice or were 
recommended from other experts.  

 
 Before invitation, researcher informed the experts thoroughly about the 
objectives and dissertation protocol by verbal explanation and printed documents. 
Only experts who voluntary consider to join the protocol and signed in written consent 
form were the subject for data collection.  
 
 In the first focus group discussion, the experts were asked to identify the 
components of the CRC of pharmacy students in community pharmacy practice. The 
identified components could be reasonably assessed through the SOAP+.  In order to 
guarantee the completeness of the identified components of the CRC, experts were 
asked to reviewed the core competency for community pharmacists endorsed by Thai 
CPA, before the meeting. After the first discussion, the IOC index of identified 
components were independently evaluated by every expert.   
 In the second round of focus group discussion, the identified components that 
had the IOC index less than 0.75 were revised (Turner & Carlson, 2003). There were 2 
additional experts who were willing to joined the second discussion. This resulted in 8 
experts who have revised the identified component and evaluated the second round 
of the IOC index. Since there were two days for the second discussion. The identified 
components of the CRC were transformed into the drafted rubric by researcher 
(version #1: DR) at the end of the first day. In the second day, the DR rubric (version 
#1) was revised by experts. This resulted in the validated full form of rubric (version 
#2: VF) and the validated short form of rubric (version #3: VS), respectively. The item-
objective congruence (IOC) index was used to examine the content validity of identified 
components and the VS rubric (version #3). 
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 Data collection and analysis 
 
 Semi-structured questions developed by researcher (appendix 1) were used as 
a guidance for discussion and data collection. Discussion content were used to identify 
the components of the CRC and revise the developed rubric (version #1, #2, and #3). 
The IOC index was used to inform researcher about the identified components that 
needed to be revised. The IOC index was also used to examine the content validity of 
identified components and the VS rubric (version #3). 
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Research Phase 2 

 
 Objective 
 
 The objectives of this research phase were; 

1) to revise the VS rubric (version #3). 
2) to revise the instruction for SOAP+ writing. 

  
 Research design 
 
 2.1) Revision of the instruction 
 
 This phase was a focus group discussion and questionnaire survey of the 6th 
year pharmacy students. These students were given an instruction drafted by 
researcher (appendix 2). The instruction provided guidelines for SOAP+ writing to 
demonstrate the CRC of students. This focus group discussion of ten students aimed 
to collect the opinion of students regarding the given instruction. After that, the 
questionnaire for surveying of student opinion was developed, guided by the emerging 
themes from the discussion. Face and content validity of the questionnaire were 
assessed through in-depth discussion with two experienced faculty staffs who were 
members of the experiential unit of the faculty. In addition, the final draft of the 
questionnaire was pre-tested on a sample of five 6th year students from other 
universities to assure completeness of data capture and reduce ambiguity. This 
resulted in minor modification of the final survey instrument. This questionnaire was 
sent to 54 students who have experienced with the drafted instruction.  
 
 Before invitation, researcher informed the students thoroughly about the 
objectives and dissertation protocol by verbal explanation and printed documents. 
Only students who voluntary considered to join the protocol and signed in written 
consent form were the subject for data collection. The focus group discussion was 
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held at the faculty of pharmaceutical sciences, CU. The focus group discussion is 
approximately 2 hours long. 
 
 Data collection and analysis 
 
 Semi-structured questions developed by researcher (appendix 3) were used. 
Discussion content was audiotaped and had one observer take a short note to keep 
the key topic of discussion for further analysis. Data analysis were conducted by 
researcher using the content analysis technique. The data collected from the 
questionnaire (appendix 4) was analyzed and presented with descriptive statistics using 
the IBM® SPSS software version 22.  
 
 2.2) Revision of the rubric 
  
 This research phase aimed to assess the intra-rater reliability of the VS rubric 
(version #3) and revise the rubric in order to increase its reliability. 10 SOAP+ were 
randomly selected and independently assessed by three faculty staffs using the VS 
rubric (version #3). Each SOAP+ was reassessed three weeks later. The scores from the 
first and the second assessment were compared for the intra-rater reliability. 
 
 Since the results of assessment were an ordinal data, Spearman’s rank 
correlation or intraclass correlation coefficient (ICC) could be used to test rubric 
reliability. ICC was the most commonly used, however, because of its capability in 
measurement bias detection and suitable for research with 2 or more assessors. 
Therefore, ICC were used in this research with cutoff point at 0.7 or above as 
acceptable reliability. The rubric items that had the ICC less than 0.7 were revised to 
reduce inappropriate or confused descriptions (Hallgren, 2012; Lew & Doros, 2010).  
 
 Consequently, the revised rubric was used to assess another 10 randomly 
selected SOAP+. The new value of ICC of each rubric item was calculated and repeat 
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the discussion and revising process until the ICC of every rubric item was more than 
0.7. This resulted in the final validated short form of rubric (version #4: FVS). 
 
 Data collection and analysis 
 
 The ICC was calculated based on the results of assessment. This research phase 
aimed to examine the intra-rater reliability. The selected raters were the only raters of 
interest. As a result, the two-way, mixed effect model, absolute agreement with single 
measurement was selected as a model for ICC calculation (Koo & Li, 2016). The rubric 
items that had the ICC less than 0.7 were revised to reduce inappropriate or confused 
descriptions. The revised rubric was then used to assess another 10 randomly selected 
SOAP+. The new value of ICC of each rubric item was calculated and repeat the 
discussion and revising process until the ICC of every rubric item was more than 0.7.  
 
Research phase 3 

 

 Objective 
 
 The objectives of this research phase were to examine the inter-rater 
reliability and concurrent validity of the FVS rubric (version #4).  
  
 Research design 
 
 3.1 Inter-rater reliability testing 
  
 This phase of research aimed to assess the reliability of the FVS rubric (version 
#4) in the assessment of CRC in community pharmacy practice of student through the 
SOAP+. Forty-three SOAP+ were independently assessed by three faculty staffs using 
the FVS rubric (version #4). These faculty staffs had experiences in community 
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pharmacy practice but were not responsible to teach in related topics. Their 
assessment results were used to examine the inter-rater reliability of the rubric.   
 
 Data collection and analysis 
 
 The assessment outcomes from three raters were collected. The inter-rater 
reliability of the FVS rubric (version #4) were analyzed by using ICC (Lew & Doros, 2010). 
This research phase aimed to examine the inter-rater reliability. The results of this 
phase would be generalized into the real assessment situation that there were 
different characteristics of faculty staffs. As a result, the one-way, random effect model, 
consistency with single measurement was selected as a model for ICC calculation (Koo 
& Li, 2016).    
 
 3.2 Testing for concurrent validity 
 
 This phase of research aimed to examine the concurrent validity of the FVS 
rubric (version #4) by comparing with a current assessment method endorsed by the 
PECT. The PECT assessment scale was a 5-point Likert scale with 9 assessment items, 
designed for used by preceptor to evaluate SOAP note oral presentation (appendix 5: 
PECT scale).  The assessment outcome from research phase 3.1 were compared with 
the score from the PECT scale.  
 
 Data collection and analysis 
  
  The assessment outcomes from three raters were collected. The concurrent 
validity of the rubric was examined by comparison with the assessment outcome 
based on the SOAP note alone (PECT scale). The Spearman’s correlation coefficient 
was used to examine the concurrent validity since the assessment outcome of the 
PECT scale did not have normal distribution (Carroll, 1961).   
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Ethical considerations 

 
 The dissertation proposal was approved by the institutional review board (IRB), 
Chulalongkorn University (appendix 6). The data collection was conducted after the 
IRB approval. Before invitation, all relevant persons, including experts, faculty staffs, 
and students were thoroughly informed about the objectives and dissertation protocol 
by verbal explanation and printed documents. The participants and informants had 
right to make a decision to participate the dissertation by themselves without 
convincing, deluding, intimidation, or penalty. Only experts, faculty staffs, and students 
who voluntary considered to join the protocol and signed in written consent form were 
the subject for data collection. A utilization of the submitted SOAP+ and the PECT 
assessment score was officially permitted by the head of experiential education unit.   
 
 This dissertation contained low risk of any ethical issues since the process and 
results of the dissertation could be considered as part of curriculum improvement. 
The assessment results from the developed rubric were not used for scoring or grading 
in the clerkship of this generation of students. In addition, the assessment results as 
well as other data from any phases of this dissertation were carefully analyzed and 
presented as a whole, which could not be identified the individual source. Audiotapes 
and other recorded materials that had information of individuals were destroyed in 
order to keep the confidentiality of research participants.     



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 4 
RESULTS 

Research Phase 1 

 
 The objectives of this phase were 1) to identify the components of the CRC in 
community pharmacy practice of pharmacy students through the SOAP+ and 2) to 
develop the drafted rubric for assessment of the identified components through the 
SOAP+.  
 
 There were 6 experts joined the first focus group discussion and IOC evaluation. 
For the second focus group discussion, there were 2 additional experts who were 
willing to joined the discussion. This resulted in 8 experts who have revised the 
identified component and evaluated the second round of the IOC index. Since there 
were two days for the second discussion. The identified components of the CRC were 
transformed into the drafted rubric by researcher (version #1: DR) at the end of the 
first day. In the second day, the DR rubric (version #1) was revised by experts. This 
resulted in the validated full form of rubric (version #2: VF) and the validated short 
form of rubric (version #3: VS), respectively. The item-objective congruence (IOC) index 
was used to examine the content validity of identified components and the VS rubric 
(version #3). 
 
 These experts were considered good representatives of all available experts, 
since they have taught in topics related to community pharmacy practice for more 
than 5 years and were representative of colleges or universities to be a member of the 
pharmacy education consortium of Thailand (PECT) subcommittee for community 
pharmacy practice. In order to ensure the completeness of identified components of 
clinical reasoning competency, experts were asked to reviewed the Core competency 
for community pharmacists endorsed by Thai CPA, before the meeting.  
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 The components of the CRC 
 
 The CRC and its components were discussed and identified in the first focus 
group discussion of experts. There were 17 identified components that could be 
summarized into 4 groups, according to the patient care process in community 
pharmacy practices, including: 

1) Data gathering 
2) Problem identification, assessment and analysis 
3) Problem-solving  
4) Monitoring and outcome evaluation.  

 
 The identified components of the CRC were shown in table 2 
 
Table 2 The identified components of the CRC by the first focus group discussion of 
experts 

Patient care 
process 

Definition Components of the CRC 

Data gathering  Gathering of essential 
patient information for 
further step of patient care. 
This process involves 
patient interview, physical 
examination, and utilization 
of other relevant resources 
such as laboratory results 
or medical records.  

 Completeness of essential 
patient information, 
including CC, HPI, PMH, MH, 
F&SH, All, ROS/PE, Lab.      

 Usefulness and clarity of 
essential patient information 
are sufficient for further step 
of patient care process  

Problem 
identification, 
assessment, and 
analysis 

Problem identification 
includes medical problems, 
drug therapy problem 

 Logical thinking  

 Evidence-based, scientific 
problem identification, 
assessment, and analysis. 
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(DTP), or patient-related 
problems.  
Problem assessment, and 
analysis to understand the 
etiology and associated 
factors of the problem.  

 Patient/ situation 
understanding  

Problem-solving Planning of problem solving 
for individual patient that 
includes pharmacotherapy 
and non-pharmacologic 
treatments.  

For pharmacotherapy 

 Goal matching 

 Logically, Evidence-based 

 Individualization and 
completeness of 
recommendation 

For non-pharmacologic 
treatments 

 Goal matching 

 Logically, Evidence-based 

 Individualization and 
completeness of 
recommendation 

Monitoring and 
outcome 
evaluation 

Planning for monitoring the 
individual patient to 
evaluate efficacy, safety, 
and adherence to problem-
solving (treatment) 
recommendation. Planning 
for future measures in case 
of unachieved goal or 
unexpected outcome 
occur.     

 Completeness of monitoring 
plan 

 Goal and intervention 
matching 

 Logically, Evidence-based 

 Appropriateness of timing 
and indicators 

 Measurability 

 Appropriateness of future 
plan 
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 The IOC index of the identified components were independently evaluated 
by experts. The results of the first round of IOC evaluation were shown in table 3.   
 
Table 3 The results of the first round of IOC index evaluation (6 experts) 

Process Components of the CRC IOC 
Data gathering   Completeness of essential patient information, 

including CC, HPI, PMH, MH, F&SH, All, ROS/PE, Lab      

0.75 

 Usefulness and clarity of essential patient information 
are sufficient for further step of patient care process 

0.75 

Problem 
identification, 
assessment, 
and analysis 

 Logical thinking  0.5 

 Evidence-based, scientific problem identification, 
assessment, and analysis 

0.75 

 Patient/ situation understanding 0.75 

Problem-
solving 

 Goal matching of pharmacotherapeutic plan 0.75 

 Logically, Evidence-based pharmacotherapeutic plan 0.5 

 Individualization and completeness of 
pharmacotherapeutic recommendation 

1 

 Goal matching of non-pharmacologic treatments plan 1 

 Logically, Evidence-based non-pharmacologic 
treatments plan 

1 

 Individualization and completeness of non-
pharmacologic recommendation 

1 

Monitoring 
and outcome 
evaluation 

 Completeness of monitoring plan 1 

 Goal and intervention matching 1 

 Logically, Evidence-based 1 

 Appropriateness of timing and indicators 1 

 Measurability 1 

 Appropriateness of future plan 1 
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 Most of the identified components had acceptable IOC index (≥ 0.75). However, 
there were two components that had IOC index for 0.5, which needed to be revised, 
namely “logical thinking for problem identification, assessment, and analysis” and 
“logically, evidence-based pharmacotherapeutic plan”.  
 
 The 17 identified components were revised into 18 components, according to 
experts’ recommendation in the first focus group discussion. The additional 
component was “selecting suitable clinical data related to the presenting problem”, 
which was included in the data gathering of patient care process. For the two 
components that had unacceptable IOC, the wording used in those components were 
revised to be more appropriate and precise. 
 
 After that, the 18 components of the CRC were evaluated for the IOC index. 
The results of the second round IOC evaluation were shown in table 4.  This results in 
increased the IOC index from 0.5 to 0.625 for both components that had unacceptable 
IOC index in the first round. However, there were two other components that had IOC 
less than 0.75, namely, “patient/ situation understanding” and “completeness of 
monitoring plan”.  
 
Table 4 The results of the second round of IOC index evaluation (8 experts) 
Patient care 

process 
Components of the CRC IOC 

Data 
gathering  

 Completeness of essential patient information, 
including CC, HPI, PMH, MH, F&SH, All, ROS/PE, Lab      

1 

 Usefulness and clarity of essential patient information 
are sufficient for further step of patient care process 

0.875 

 Selecting suitable clinical data related to the 
presenting problem 

0.75 

 Logical thinking  0.625 
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Problem 
identification, 
assessment, 
and analysis 

 Evidence-based, scientific problem identification, 
assessment, and analysis 

0.625 

 Patient/ situation understanding 0.5 

Problem-
solving 

 Goal matching of pharmacotherapeutic plan 0.75 

 Logically, Evidence-based pharmacotherapeutic plan 0.625 

 Individualization and completeness of 
pharmacotherapeutic recommendation 

0.75 

 Goal matching of non-pharmacologic treatments plan 0.875 

 Logically, Evidence-based non-pharmacologic 
treatments plan 

1 

 Individualization and completeness of non-
pharmacologic recommendation 

0.875 

Monitoring 
and 
outcome 
evaluation 

 Completeness of monitoring plan 0.5 

 Goal and intervention matching 0.875 

 Logically, Evidence-based 0.875 

 Appropriateness of timing and indicators 0.875 

 Measurability 0.625 

 Appropriateness of future plan 0.75 

 
 
 The identified components of CRC then be the subject of the second focus 
group discussion among experts. This results in major revision of the identified 
components, from 18 to 9 components. The IOC of every identified component was 
higher than 0.75. The IOC of 9 identified components of the CRC were shown in table 
5.       
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Table 5 The results of the final round of IOC index evaluation (8 experts) 
Components of the CRC IOC 
1. Collecting of essential patient’s data  1 
2. Selecting suitable clinical data related to the presenting problem 1 
3. Problem identification and clinical diagnosis 1 
4. Designing of suitable therapeutic goals  1 
5. Planning for non-pharmacologic therapy 1 
6. Planning for pharmacologic therapy 1 
7. Planning for patient education and counselling  1 
8. Planning for patient monitoring 0.875 
9. Designing of future plan 1 

 
 The rubric for assessment of the CRC in community pharmacy practice 
 
 The 9 identified components were transformed into the drafted rubric by 
researcher (version #1: DR; appendix 10). According to the second focus group 
discussion of experts, each component of the CRC had 4 different levels: advanced, 
meet expectation, need improvement, and unsatisfied. The expected level for the 6th 
year PharmD students was “meet expectation”.  
 
 The DR rubric (version #1) was thoroughly reviewed and revised in the second 
discussion of experts. This resulted in the validated full form of rubric (version #2: VF; 
appendix 11; English translation for illustration only in table 6). The VF rubric (version 
#2) had 5 pages, contained elaborated texts, that was considered not practical for use 
in real situation. Therefore, the rubric was reformed into the validated short form of 
rubric (version #3: VS; appendix 12). The VS rubric (version #3) had one page, contained 
the same keywords of the VF rubric (version #2).  
 
 The experts were asked to review the short version rubric and confirmed that 
this version would have the same content validity with the VF rubric (version #2). The 
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VS rubric (version #3) was further tested for intra-rater reliability in the next phase of 
study.     
 
Table 6 The validated full form of rubric (version #2: VF) 
* This translated version was specifically intended for illustration of the content of 
the VF rubric. The Thai version was validated in this dissertation. 
The CRC level Criteria  
1. Collecting of essential patient’s data  
[  ] Advanced o The essential data is completed or the student 

reflects on the missed data.  
o The details of data are sufficient for clinical diagnosis 

and therapeutic planning. 
o There are physical examination and laboratory 

results (if appropriate).  
o The patient’s understanding, concerns, and 

expectation are mentioned. 
[  ] Meet expectation o The essential data is completed or the student 

reflects on the missed data.  
o The details of data are sufficient for clinical diagnosis 

and therapeutic planning. 
o There are physical examination and laboratory 

results (if appropriate).  
[  ] Need improvement o Some essential data is missing and the student does 

not reflect on the missed data.  
o The details of data are sufficient for clinical diagnosis 

and therapeutic planning, but they are not 
complete. 

[  ] Unsatisfied  o Some essential data is missing and the student does 
not reflect on the missed data. 
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o The details of data are not sufficient for clinical 
diagnosis and therapeutic planning. 

2. Selecting suitable clinical data related to the presenting problem 
[  ] Advanced o The relevant data is appropriately selected and 

presented in the SOAP+. 
o The patient’s understanding, concerns, and 

expectation are mentioned in the SOAP+ (if 
appropriate). 

o The data is reasonably classified in S or O.  
[  ] Meet expectation o The relevant data is appropriately selected and 

presented in the SOAP+. 
[  ] Need improvement o The relevant data is appropriately selected and 

presented in the SOAP+, but some data is missing or 
not relevant to the problem. 

[  ] Unsatisfied  o The critical relevant data is not selected or missing.  
3. Problem identification and clinical diagnosis 
[  ] Advanced o Appropriate primary sources of medical information 

are cited. 
o Problem identification and clinical diagnosis are 

considered scientifically and reasonably. 
o Awareness of missing of essential data is mentioned. 
o Causes, risk and protective factors, severity, and 

urgency of the problem are analyzed. 
o The patient’s understanding, concerns, and 

expectation are considered (if appropriate). 
[  ] Meet expectation o Problem identification and clinical diagnosis are 

considered scientifically and reasonably. 
o Awareness of missing of essential data is mentioned. 
o Causes, risk and protective factors, severity, and 

urgency of the problem are analyzed. 
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[  ] Need improvement o Problem identification and clinical diagnosis are 
considered scientifically and reasonably. 

o Causes, risk and protective factors, severity, and 
urgency of the problem are mentioned but not 
analyzed. 

[  ] Unsatisfied  o Problem identification and clinical diagnosis are 
considered unscientifically and unreasonably 

4. Designing of suitable therapeutic goals  
[  ] Advanced o Goals are scientific and clear. 

o Goals are appropriate for a particular patient’s 
clinical condition, situation, and context. 

o Effectiveness, safety, and adherence are mentioned. 
o A decision about the goals is made by consensus 

with the patient.  
[  ] Meet expectation o Goals are scientific and clear. 

o Goals are appropriate for a particular patient’s 
clinical condition, situation, and context. 

o Effectiveness, safety, and adherence are mentioned. 
[  ] Need improvement o Goals are scientific and clear. 

o Goals are inappropriate for a particular patient’s 
clinical condition, situation, and context. 

[  ] Unsatisfied  o Goals are not scientific.  
5. Planning for non-pharmacologic therapy 
[  ] Advanced o A therapeutic plan is scientific. 

o The essential details of therapeutic plan are 
complete. 

o A therapeutic plan is appropriate for a particular 
patient’s clinical condition, situation, and context.  

o A decision about the therapeutic plan is made by 
consensus with the patient. 
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[  ] Meet expectation o A therapeutic plan is scientific. 
o The essential details of therapeutic plan are 

complete. 
o A therapeutic plan is appropriate for a particular 

patient’s clinical condition, situation, and context.  
[  ] Need improvement o A therapeutic plan is scientific. 

o The essential details of therapeutic plan are not 
complete. 

[  ] Unsatisfied  o A therapeutic plan is not scientific.  
6. Planning for pharmacologic therapy 
[  ] Advanced o A therapeutic plan is scientific. 

o The essential details of therapeutic plan are 
complete.  

o A therapeutic plan is appropriate for a particular 
patient’s clinical condition, situation, and context.  

o A decision about the therapeutic plan is made by 
consensus with the patient. 

[  ] Meet expectation o A therapeutic plan is scientific. 
o The essential details of therapeutic plan are 

complete. 
o A therapeutic plan is appropriate for a particular 

patient’s clinical condition, situation, and context.  
[  ] Need improvement o A therapeutic plan is scientific. 

o The essential details of therapeutic plan are not 
complete. 

[  ] Unsatisfied  o A therapeutic plan is not scientific.  
7. Planning for patient education and counselling  
[  ] Advanced o An assessment of a patient’s needs for specific 

information and counselling is mentioned. 
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o A plan for patient education and counselling is 
scientific, appropriate, and specific for the patient.  

[  ] Meet expectation o An assessment of a patient’s needs for specific 
information and counselling is mentioned. 

o A plan for patient education and counselling is 
scientific and appropriate. 

[  ] Need improvement o An individualized assessment of a patient’s needs 
for specific information and counselling is not 
shown.  

o A plan for patient education and counselling is 
scientific. 

[  ] Unsatisfied  o No plan for patient education and counselling is 
shown.  

8. Planning for patient monitoring 
[  ] Advanced o A monitoring plan includes pharmacotherapy and 

non-pharmacologic therapy. 
o Effectiveness, safety, and adherence are mentioned. 
o Monitoring indicators are related to therapeutic plan, 

scientific, and appropriate. 
o Monitoring indicators are measurable.  
o Follow-up periods are appropriate. 
o A decision about the monitoring plan is made by 

consensus with the patient.  
[  ] Meet expectation o A monitoring plan includes pharmacotherapy and 

non-pharmacologic therapy. 
o Effectiveness, safety, and adherence are mentioned. 
o Monitoring indicators are related to therapeutic plan, 

scientific, and appropriate. 
o Monitoring indicators are measurable.  
o Follow-up periods are appropriate. 
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[  ] Need improvement o Some details of a monitoring plan are missing. 
o Monitoring indicators are not relevant to therapeutic 

plan, non-scientific, inappropriate, or unmeasurable.  
[  ] Unsatisfied  o No monitoring plan is shown. 
9. Designing of future plan 
[  ] Advanced o A future plan is scientific, appropriate, and specific 

for a particular patient.  
o The details are sufficient.   
o A decision about the future plan is made by 

consensus with the patient. 
[  ] Meet expectation o A future plan is scientific, appropriate, and specific 

for the patient.  
o The details are sufficient. 

[  ] Need improvement o A future plan is scientific and appropriate 
o The details are unclear, insufficient, or nonspecific 

for the patient. 
[  ] Unsatisfied  A future plan is not scientific nor mentioned.  
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Research Phase 2 

 
 The objectives of this research phase were to revise the VS rubric (version #3) 
and the instruction for SOAP+ writing.   
 
 Content analysis of opinion regarding the instruction for SOAP+ writing 
 
 This research phase was a focus group discussion and questionnaire survey of 
6th year pharmacy students who had experienced with the instruction for SOAP+. The 
instruction, drafted by researchers, provided guideline for SOAP+ writing which will be 
the tool for assessment of the CRC (appendix 2). The focus group discussion as well 
as the survey was held at the end of academic year. There were 75 students who 
attended the community pharmacy clerkship. However, only 54 students were 
instructed to write SOAP+ through the developed instruction.  
 
 Ten students were purposively sampled to join the focus group discussion. 
Student opinion regarding the instruction was recorded and verbatim transcribed into 
text. Researcher and another community pharmacist have read the text and 
independently extracted meaning units found in text. The meaning units were 
inductively coded into themes and subcategories. Disagreements between two coders 
(researcher and another community pharmacist) were discussed and solved by 
consensus. Themes and subcategories with response frequencies were presented in 
table 7 and figure 4. 
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Table 7 Thematic content of student opinion regarding the instruction 
Theme Subcategories Response 

frequencies 
(%; N = 61) 

Use of 
instruction 

1. access through website 3 (4.92) 
2. instruction usage behavior 11 (18.03) 

Benefit of 
instruction 

1. understanding of objective and 
requirement of SOAP+ writing 

8 (13.11) 

2. usefulness of components in instruction 10 (16.39) 
Suggestion for 
revision  

1. revision of details  14 (22.95) 
2. revision of format 15 (24.59) 

 
 

 
 

Figure 4 The response frequencies with regard to the subcategories 
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 Access through website 
 
 Since the instruction was distributed through website (www. 
elearning.pharm.chula.ac.th). Some students have considered this channel of 
distribution was not convenient and some might not aware of this channel and have 
not accessed the instruction through the website. However, one student felt that 
distribution of instruction through website was appropriate and had advantage over 
the paper instruction:  
 

“Instruction in pdf format found on website is good. I might loss it if I 
get the paper one.” [MX, male] 

   
 Instruction usage behavior 
 
 There were various behavior styles regarding the instruction usage identified in 
the focus group. Some students said that they had thoroughly read the instruction, 
but some students reported that they had just skimmed through the instruction. Time-
constrain has been reported to be one of the reason of such behavior: 
 

 “I already know that I have to read the instruction. But there 
are many works that I have to make them done. I have no time for 
thoroughly read the whole instruction. So, I have just scanned it and 
jumped to the given template.” [BL, female] 
 

 Understanding from instruction 
 
 The majority of students felt that the instruction was informative and 
understandable. They were able to tell the objectives of the SOAP+ as well as the 
requirements of good SOAP+ writing: 
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 “After I finish reading the instruction, I do understand it. I knew 
what and how should I do.” [TL, male] 

 
 However, there were some parts or components that caused confusion or 
needed for more explanation, especially, the self-reflection process of the SOAP+:  
 

 “I have read the instruction thoroughly and knew how to write 
it. But, I still wonder that why should I reflect myself as it 
recommended. So, I decided not to follow the instruction.” [ND, 
female] 
 “When I had to reflect about usage of references, I confused. I 
supposed that I could not write that references were appropriate even 
I really thought like that since the time I picked them. So, when I 
reflected that “the references are appropriate”, It like I had too much 
self-confidence” [BS, male] 

  
 
 Usefulness of instruction components  
 
 The students reported that example of the SOAP+ with clarification was useful 
since it could increase understanding of student regarding the SOAP+. Additionally, the 
template of the SOAP+ included in the example was considered useful, but should be 
redesigned to be more user-friendly and informative:  
 

 “Page 7 [the example and clarification] is good since we can 
know what should we write in SOAP and reflection.” [BL, female] 
 “Personally, the template with two columns is OK, but move 
the reflection to the bottom of page might be better. This because two 
columns format is not easy for page layout. Table with two columns 
is also too difficult for text typing and picture insertion.” [BS, male]   
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 “For reflection, it should be like a checklist. We will, therefore, 
be aware of what should be written.” [BS, male] 

    
 The Gibb’s model of reflective practice was introduced, as a recommended 
model, in the instruction. Students reported that this model was not much useful and 
unnecessary complicated, especially when students tried to differentiate between 
“feeling” and “description” in the model. As a results, students recommended to 
modify the model by excluding the “feeling” if the model would be used in the future:  
 

 “If you [faculty staffs] want us to reflection on our SOAP, Gibb’s 
model might not be necessary” [BL, female] 
 “I wrote as recommended in Gibb’s model but felt confused 
about feeling. Feeling and description were not clearly separated and 
sometimes I already mentioned my feeling in description. Should I 
mention it twice?” [GF, male] 
 “Cut it [feeling] out, and tell students that using the Gibb’s 
model is optional, not mandated.” [BK, male] 

 
 Suggestion for revision of instruction details 
 
 The students reported that the instruction details, including the CRC, were 
appropriate. However, the instruction should inform that students were encouraged to 
report actual data in the SOAP note, including their errors and misunderstandings. The 
facts reported in the SOAP note had no negative effect on the score if students could 
reflect their performances properly:  
 

 “We were not informed that some data could be missed if they 
were not related with the case. So, we tried too much to complete the 
form.” [BL, female] 
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 “Should inform that the score came from both SOAP and 
reflection, not just the errors presented in SOAP. Students can get good 
score If there are errors in SOAP but good reflection.” [BK, male]   

  
 The students also confirmed that example of the SOAP+ with clarification, and 
deadline should be clearly presented in the instruction.  
 

 “It should have a good example of real cases, may be 2-3 
versions.” [P, male] 
 “If there are some examples that clearly demonstrate the 
reflection process, students will understand what should be reflected.” 
[GF, male] 

 
 Suggestion for revision of instruction format 
 
 Students reported that the wording of the instruction was excessively formal 
and need more effort to understand. Therefore, revision of the wording of the 
instruction was suggested to be more casual, precise, and concise.  
 

 “[wording] should not be too formal. It is better if using informal 
wording like when we talk to each other” [BS, male] 
 “Change the word ‘reflection’ to ‘confession’, we will have 
more understanding” [ND, female] 
 “Instruction should inform clearly that students have to write 
about their errors. So, we will evaluate ourselves and show about our 
self-development” [ND, female] 

 “Wording of the instruction is not clear. It like I have to translate 
from Thai to Thai.” [GF, male]  
 “I suggest that the instruction should be very informative, 
precise, and concise.” [BS, male] 
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 The template of SOAP+ should be on the early page and details of the CRC 
should be moved to the last page.   

  
 “Actually, the instruction is not too long. But, there are several 
pages causing confusion.” [BS, male] 
 “The objective and template of SOAP+ should be on the first 
page. Details of clinical reasoning are too long. When I wrote, I just 
skimmed them and jumped to the template of SOAP+.” [TL, male] 
 “Should move the template of SOAP+ to the first page and the 
CRC to the last page since most of students might already know about 
it.” [BS, male] 
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 Survey of opinion regarding the instruction for SOAP+ writing 
 
 The opinion from students were used as a guidance for questionnaire 
development. Face and content validity of the questionnaire were assessed through 
in-depth discussion with two experienced faculty staffs who were members of the 
experiential unit of the faculty. In addition, the final draft of the questionnaire was pre-
tested on a sample of five 6th year students from other universities to assure 
completeness of data capture and reduce ambiguity. This resulted in minor 
modification of the final survey instrument (appendix 4). 
 
 Thirty-seven students had completed the questionnaire, yielding response rate 
of 57.81%. The instruction was distributed via the online classroom system 
(elearning.pharm.chula.ac.th) but five students (13.51%) did not get it from the system. 
There were 35 students had got the instruction, but only 42.86% of them reported 
thoroughly read the instruction. Majority of students (55%) who did not completely 
read the instruction reported that because the instruction was excessively long and 
time-consuming. Details of student behaviors regarding usage of instruction for SOAP+ 
writing were shown in table 8.   
   
Table 8 Student behaviors regarding usage of instruction for SOAP+ writing 

Question Response n/N 
(%) 

Did you know that you can 
access the instruction for 
SOAP+ via 
elearning.pharm.chula.ac.th? 

Did not know and did not access 
the instruction  

2/37 
(5.41%) 

Did not know but received the 
instruction from peers 

3/37 
(8.11%) 

Knew 32/37 
(86.49%) 

Orientation from the experiential 
unit 

22/32 
(68.75%) 
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How did you know that the 
instruction were available in 
the website? 

Peer recommendation 7/32 
(21.89%) 

Discovering by myself since there 
were difficulties about SOAP+ 
writing 

3/32  
(9.38%) 

Did you read the instruction? Thoroughly read the instruction 15/35 
(42.86%) 

Only interesting parts were read 14/35 
(40.00%) 

Only topics, not contents, were 
read 

5/35 
(14.29%) 

Did not read 1/35 
(2.86%) 

What was your primary 
reason for incomplete reading 
or not reading the instruction?  

The instruction was long and 
time-consuming 

11/20 
(55%) 

The instruction was considered 
not interesting or not necessary 
to read 

3/20 
(15%) 

Already knew the details by 
peers 

4/20 
(20%) 

Other reasons 2/20 
(10%) 

How did you write the SOAP+? By my understanding 31/37 
(87.78%) 

By consulting with peers 5/37 
(13.51%) 

Others 1/37 
(2.70%) 
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 Opinions of students regarding the usefulness of instruction for SOAP+ writing 
were presented in table 9.  
  

Table 9 Opinions of students regarding the characteristics of instruction 

Opinions 
St

ro
ng

ly 
dis

ag
re

e 

Di
sa

gre
e 

No
t a

gre
e 

no
r d

isa
gre

e 

Ag
re

e 

St
ro

ng
ly 

ag
re

e 

M
ea

n 
(SD

) 

After read the 
instruction, students 

understand the 
objectives of SOAP+ 

writing 

0 
(0%) 

2 
(5.41%) 

11 
(29.73%) 

23 
(62.16%) 

1 
(2.7%) 

3.62 
(0.63) 

After read the 
instruction, students 
understand how to 
write the SOAP+  

0 
(0%) 

3 
(8.11%) 

11 
(29.73%) 

22 
(59.46%) 

1 
(2.7%) 

3.57 
(0.68) 

Gibbs’ model enhance 
systematic self-

evaluation 

2  
(5.41%) 

6 
(16.22%) 

18 
(48.65%) 

10 
(27.03%) 

1 
(2.70%) 

3.05 
(0.87) 

Gibbs’ model reduces 
difficulty in self-

reflection   

2 
(5.41%) 

10 
(27.03%) 

15 
(40.54%) 

9 
(24.32%) 

1 
(2.70%) 

2.92  
(0.91) 

Example of particular 
contents in SOAP+ 
increased student’s 

understanding  

1  
(2.70%) 

4 
(10.81%) 

15 
(40.54%) 

16 
(43.24%) 

1  
(2.70%) 

3.32 
(0.81) 
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 Suggested template of 
SOAP+ was useful for 

student 

0 
(0%) 

3 
(8.11%) 

13 
(35.14%) 

19  
(51.35%) 

2 
(5.41%) 

3.54 
(0.72) 

Words in instruction 
were clear and not 

confusing     

1 
(2.70%) 

3 
(8.11%) 

10 
(27.03%) 

22 
(59.46%) 

1 
(2.70%) 

3.51  
(0.79) 

Instruction has 
sufficient details   

2  
(5.41%) 

2 
(5.41%) 

14 
(37.84%) 

18 
(48.65%) 

1 
(2.70%) 

3.38 
(0.85) 

Number of pages and 
length of the 

instruction were 
appropriate  

0 
(0%) 

5 
(13.51%) 

14 
(37.84%) 

16 
(42.24%) 

2 
(5.41%) 

3.41 
(0.79) 

Order of topics in 
instruction was 
reasonable and 

promoted 
understanding of 

students 

1 
(2.70%) 

3 
(8.11%) 

14  
(37.84%) 

17 
(45.95%) 

2 
(5.41%) 

3.43 
(0.82) 

 
 

 Revision of the instruction for the SOAP+ writing  
 
 According to the student opinions from the focus group discussion and the 
survey, the instruction for the SOAP+ writing was revised. The number of pages of the 
instruction was reduced from 10 to 9 pages (appendix 14).  The first page of the 
revised instruction was the key concept and requirement of the SOAP+ writing. The 
second page were example of the SOAP+ content, adapted from the Gibbs’ model. he 
template of the SOAP+ was in the third and fourth page, followed by the details of 
the Gibbs’ model and the CRC. The template of the SOAP+, which had two columns, 
was not changed since it was considered a technical problem that could be solved by 
training the students on effectively use of word processing programs.   
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 Intra-rater reliability and revision of the VS rubric (version #3)  
 
 Ten SOAP+ were randomly selected and independently assessed by three 
faculty staffs using the VS rubric (version #3). Each SOAP+ was retested three weeks 
later. The scores from the first and the second assessment were compared, using 
intraclass correlation coefficient (ICC) based on the two-way, mixed effect model, 
absolute agreement with single measurement.  
 
 The results of ICC for intra-rater reliability of the draft rubric items were 
presented in table 10. There were 3 components from 9 components that had ICC 
less than 0.7, i.e., “Planning for non-pharmacologic therapy”, “Planning for patient 
monitoring”, and “Designing of future plan”. These components needed to be revised.  
   
Table 10 The ICC for intra-rater reliability of the VS rubric (version #3)  

Components of the CRC ICC 95% CI Sig 
1. Collecting of essential patient’s data  0.922 0.843, 0.962 0.000 
2. Selecting suitable clinical data related 
to the presenting problem 

0.784 0.521, 0.900 0.000 

3. Problem identification and clinical 
diagnosis 

0.725 0.496, 0.859 0.000 

4. Designing of suitable therapeutic goals  0.724 0.498, 0.858 0.000 
5. Planning for non-pharmacologic 
therapy 

0.603* 0.318, 0.788 0.000 

6. Planning for pharmacologic therapy 0.742 0.463, 0.877 0.000 
7. Planning for patient education and 
counselling  

0.701 0.463, 0.845 0.000 

8. Planning for patient monitoring 0.642* 0.376, 0.811 0.000 
9. Designing of future plan 0.659* 0.400, 0.821 0.000 

* ICC less than 0.7 
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 Researcher, therefore, consulted the three faculty staffs for recommendations 
to revise the rubric as follows; 

1. There were needs of additional instruction for the rubric that includes: 
i. “The assessment of each component of the CRC should be based 

on both SOAP note and reflection. For example, student who does 
not provide complete details in SOAP note but appropriately 
explain in reflection, may get any level of competency not limit 
only “unsatisfied”.  

ii. “This rubric is designed for assessment of the SOAP+ that CC and 
HPI are corresponding with the stated problem. In case that CC or 
HPI are not corresponding with the stated problem, Assessment 
should be based on the stated problem.”   

iii. “In case that there are more than one problems in the SOAP+, each 
problem should be assessed independently.” 

iv. “The assessment of each component of the CRC could not depend 
on the others. For example, students who get “unsatisfied” for 
collecting data because important data is missing, can get “meet 
expectation” for problem identification and clinical diagnosis if they 
can give the correct and reasonable diagnosis and also reflect about 
the impact of missing data on their diagnosis”   

2. This rubric was appropriate for assessment of the SOAP+ with one problem. 
In case that there were more than one problems found in one patient, 
more than one SOAP+ should be written separately for each problem. This 
recommendation was for the instruction of SOAP+ writing. 

3. Some students did not recommend any non-pharmacologic therapy or 
pharmacologic therapy and also did not reflect about their reason. These 
students would get the “unsatisfied” level on those components. However, 
the wording used in this level of the components were “incorrect” that 
means the plans were not scientifically correct. Therefore, additional 
phrase “reason is not mentioned” in the unsatisfied level of those 
components were warranted.    
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 The rubric items that had the ICC less than 0.7 were revised to reduce 
inappropriate or confused descriptions and the recommendations were followed. This 
version of rubric was tested for its intra-rater reliability. Same assessors with another 
10 SOAP+ were used as aforementioned. The results of ICC for intra-rater reliability of 
the revised rubric items were presented in table 11. Every component in the revised 
rubric had ICC higher than 0.7. This resulted in the final validated short form of rubric 
(version #4: FVS; appendix 13). 
 
Table 11 The ICC for intra-rater reliability of the FVS rubric (version #4)  

Components of the CRC ICC 95% CI Sig 
1. Collecting of essential patient’s data  0.915 0.830, 0.959 0.000 
2. Selecting suitable clinical data related 
to the presenting problem 

0.760 0.559, 0.878 0.000 

3. Problem identification and clinical 
diagnosis 

0.907 0.814, 0.955 0.000 

4. Designing of suitable therapeutic goals  0.859 0.726, 0.930 0.000 
5. Planning for non-pharmacologic therapy 0.787 0.599, 0.893 0.000 
6. Planning for pharmacologic therapy 0.918 0.836, 0.960 0.000 
7. Planning for patient education and 
counselling  

0.895 0.792, 0.948 0.000 

8. Planning for patient monitoring 0.813 0.656, 0.906 0.000 
9. Designing of future plan 0.855 0.719, 0.928 0.000 
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Research phase 3 

 
 The objectives of this research phase were to investigate the inter-rater 
reliability and validity of the FVS rubric (version #4) in assessment of the CRC through 
the SOAP+.  
 
 The inter-rater reliability of the FVS rubric (version #4) 
 
 Forty-three SOAP+ were independently assessed by another group of faculty 
staffs using the FVS rubric (version #4). In order to increase generalizability, two faculty 
staffs had experiences in community pharmacy practice but were not responsible to 
teach in related topics. Another faculty staffs had taught in department of 
pharmaceutical technology.  
 
 The scores from each assessor were compared using ICC based on the one-
way, random effect model, consistency with single measurement, to estimate the 
inter-rater reliability. The ICC for inter-rater reliability of the FVS rubric (version #4) were 
between 0.518 to 0.678 that were moderate-substantial reliable as shown in table 12.  
 
Table 12 The ICC for inter-rater reliability of the FVS rubric (version #4). 

Components of CRC ICC 95% CI Sig 
1. Collecting of essential patient’s data  0.678 0.545-0.802 0.000 
2. Selecting suitable clinical data related 
to the presenting problem 

0.638 0.483-0.768 0.000 

3. Problem identification and clinical 
diagnosis 

0.654 0.503-0.779 0.000 

4. Designing of suitable therapeutic goals  0.644 0.490-0.772 0.000 
5. Planning for non-pharmacologic therapy 0.522 0.346-0.682 0.000 
6. Planning for pharmacologic therapy 0.602 0.439-0.742 0.000 
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7. Planning for patient education and 
counselling  

0.646 0.493-0.773 0.000 

8. Planning for patient monitoring 0.576 0.408-0.723 0.000 
9. Designing of future plan 0.518 0.341-0.864 0.000 
Sum score 0.663 0.514-0.786 0.000 

 
 The concurrent validity of the FVS rubric (version #4). 
 
 In order to examine the concurrent validity of the FVS rubric (version #4), the 
score of the SOAP+ assessed by the FVS rubric (version #4) were compared with the 
score of the same SOAP assessed from the PECT form. The PECT assessment scale was 
a 5-point Likert scale with 9 assessment items, designed for used by preceptor to 
evaluate SOAP note oral presentation (appendix 5).  
 
 The Spearman’s correlation coefficient was used to examine the concurrent 
validity since the score of the PECT form did not have normal distribution (Carroll, 
1961). The correlation coefficient between the rubric score and the PECT score was -
0.176 (p = 0.260), represented a small and non-significant association between the 
scores from different methods (table 13).    
 
Table 13 The Spearman’s correlation coefficient between score from the FVS rubric 
(version #4) and the PECT form 

Spearman's rho Average total score of the 
SOAP+ assessed by the FVS 

rubric (version #4) 
Total score of SOAP 
note assessed by the 

PECT form 

Correlation coefficient -0.176 
Sig. (2-tailed) 0.260 
N 43 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 5 
DISCUSSIONS AND CONCLUSION 

 
Discussions  

 
 This dissertation provided the new approach for assessment of the CRC in 
pharmacy practice of pharmacy students. By utilization the rubric system and the self-
reflection that incorporated into the traditional format of SOAP note (the SOAP+). The 
SOAP+ could be beneficial in transformation of intangible CRC into observable contents 
that were assessable by the developed rubric. The assessment outcome by the 
developed rubric, which was valid and reliable, then be useful for faculty staffs as well 
as for student self-development. In addition, the self-reflection in the SOAP+, which 
was written following the revised instruction in this dissertation, could also fostered 
the CRC of the students (Croft, Gilligan, Rasiah, Levett-Jones, & Schneider, 2018; 
Karvonen, Paatelma, Laitinen-Väänänen, & Piirainen, 2017; Wetmore, Boyd, Bowen, & 
Pattillo, 2010; Yusuff, 2015).   
 
 There were 3 phases of study with different research methodology. The first 
phase of study was designed to identify the components of the CRC in community 
pharmacy practice, especially for Thai community pharmacy practice which might have 
different roles compared to community pharmacists in other countries. The focus 
group discussion among experts were held and item-objective congruence (IOC) index 
was used to test the content validity of the identified components. The IOC indexes 
of each identified component were between 0.875 to 1, which suggested these 
components had good content validity (Turner & Carlson, 2003).  
 
 The experts, who attended the focus group discussion in this dissertation, were 
considered good representatives of all available experts, since they have taught in 
topics related to community pharmacy practice for more than 5 years and were 
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elected representative of colleges or universities to be a member of the pharmacy 
education consortium of Thailand (PECT) subcommittee for community pharmacy 
practice. According to Turner et al, the number of experts had effect on the 
interpretation of the IOC results. Since the index value would indicate the number of 
experts who agreed or disagreed that the item was related with the objectives of the 
dissertation (Turner & Carlson, 2003). The cutoff value of 0.75 for the acceptance IOC 
was originated from the idea that in a situation in which four content experts were 
being used to assess a set of items, a minimal criterion might be the index value that 
would be attained if a minimum of three of the four experts have agreed with item. If 
five experts were used, a value of approximately 0.80 might be more reasonable 
(Turner & Carlson, 2003). There were 6 and 8 experts attended in the first and second 
round of IOC evaluation, respectively. Agreement of 4 of 6 experts and 6 of 8 experts 
could be reasonable. Thus, the cutoff value of 0.75 which was used in this dissertation 
would be considered appropriate.    
 
 The first phase of this dissertation resulted in the validated components of the 
CRC for Thai community pharmacists. The components then were transformed into 
the measurable rubric scale and were tested for its validity by the same group of 
experts. Finally, the validated full form (VF) and short form (VS) rubric were developed. 
There were 9 components (rubric items) with 4 levels of scale. These rubrics was 
intended to be used with self-reflection and SOAP note (SOAP+) that was written by 
pharmacy students when they were attending the experiential clerkship in community 
pharmacy. According to the practicality, the VS rubric, which was one-page rubric, 
would be the proper format for being used in real situation. Thus, only the VS rubric 
was further tested and revised. However, the VF would also be available for 
consultation when the VS was tested or used since it could provide the elaborated 
details of the CRC.  
 
 The second and the third phase of study were designed to test the intra-rater 
and inter-rater reliability of the developed rubric, respectively. The intraclass 
correlation coefficient (ICC) was used in the analysis. In the second phase, ICC results 
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were also used as an indicator for rubric revision. This resulted in minor modification 
of wording and adding of instruction for rubric users. The final ICC for intra-rater 
reliability of each rubric item were between 0.760 to 0.918, which were considered 
almost perfectly reliable. The ICC for inter-rater reliability of each rubric item were 
between 0.518 to 0.687, which were moderately to substantially reliable (Lew & Doros, 
2010).   
 
 In the third phase, the concurrent validity of the developed rubric was also 
tested by comparing with the PECT form for SOAP presentation. The assessment score 
by the rubric were not statistically correlated with the score of SOAP presentation at 
practice site (the Spearman’s correlation coefficient = -0.176, p = 0.260). This finding 
suggested low level of concurrent validity of the rubric scale when compared with the 
current assessment method.  
 
 This finding was not surprising due to the differences between two assessment 
methods in the competency emphasized. As the PECT form mainly assessed the SOAP 
presentation, the scale included assessment item for presentation skill (7.5%), student 
responding to preceptor question (17.5%), and knowledge integration and overall 
understanding regarding the presented case (10%) (appendix 5). Therefore, 35% of total 
score from the PECT form did not directly assess the CRC of the students and might 
lead to low correlation when compared with the assessment score by the rubric. The 
PECT form, however, was solely available assessment method currently used at this 
time.  
 
 Although the developed rubric was not necessary correlated with the currently 
used method, the developed rubric has been shown to be excellent in its content 
validity and reliability. Therefore, the concurrent validity presented in this dissertation 
should not indicate that the developed rubric had limited quality but should be 
interpreted that these two methods could assess different sets of skills and 
competencies of pharmacy students. This could be a great opportunity for advance 
development of the rubric in the future research.   
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 The faculty staffs who attended the second and the third phase had different 
characteristics since both research phase had different objectives. For the second 
phase, the faculty staffs had high experiences in community pharmacy practice and 
also were responsible to teach in related-topics. These staffs could have the consistent 
idea regarding the CRC in community pharmacy practice. Thus, these staffs were 
considered suitable for the intra-rater reliability testing which mainly reflected the 
internal quality of the rubric.  
 
 On contrary, the faculty staffs who involved in the third phase were instructors 
in other courses include the pharmaceutical sciences and technology and the 
pharmacotherapy. These staffs would have different experiences, idea, and 
background in the CRC and relevant clinical knowledge. Thus, these staffs were 
considered good representatives of various faculty staffs who may be users of the 
rubric in the future and suitable for the inter-rater reliability testing.  
   
 The multiple-step method of rubric development in this dissertation was 
similar to the development of the Ophthalmology Surgical Competency Assessment 
Rubric (OSCAR) by Juniat et al (Juniat et al., 2018), especially for using of principal 
process of patient care as the assessment item of the rubric. In addition, the expected 
competency level for most of students was the second level of the developed rubric 
in this dissertation and the OSCAR while the highest level was purposefully designed 
as a guideline for student development. This characteristic of the rubric was considered 
beneficial for formative assessment of the student (Juniat et al., 2018) and could be 
one of the additional advantage of the developed rubric in this dissertation.  
 
 Limitations and recommendations 
 
 There were several limitations in this study. This study was conducted at one 
institute, with a group of pharmacy students. However, the components of the CRC 
were developed by experts from various universities. Generalization of the findings of 
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this study to other institutes, which may have different contexts, could be performed 
with cautions. The faculty staffs who tested the reliability of the rubric were thoroughly 
informed of the objectives and key concept of the dissertation, that could help 
increase the reliability of the rubric. Therefore, the informative instruction as well as 
training for the assessment with the rubric would be essential and needed to be further 
developed.   
 
 The developed rubric in this study was specifically designed for assessment of 
the CRC of pharmacy students in community pharmacy practice. Thus, use of the rubric 
in other settings, such as in hospital pharmacy or home pharmaceutical care might not 
be applicable. Although there were the “excellent” and “above expectation” scales 
in the rubric, these were intended to be guidance for student self-development but 
not for be used with registered pharmacists. In addition, the developed rubric was 
specifically designed for formative assessment. Using of the developed rubric in 
summative assessment might be possible but additional study was suggested to 
determine the proper “pass” and other cutoff scores for grading levels. 
 
 The instruction of the SOAP+ should be considered an essential part of the 
assessment system since it had direct effect on the quality of the SOAP+ and the 
assessment power of the system. In this dissertation, the instruction was revised 
according to the survey results and the content analysis of focus group discussion of 
pharmacy students. These processes could reduce the ambiguity caused by wording 
or format of the instruction. Although understandings in the instruction as well as the 
SOAP+ and the CRC would be improved, the revised instruction was not tested due to 
time limiting. Thus, testing of the revised instruction was necessary before using it in 
the future. 
 
 To increase usefulness of the assessment system, students and their preceptors 
should be familiar with the system. Therefore, the developed rubric, the SOAP+ and 
the CRC should be introduced into the pharmacy curriculum since the early academic 
year and regular training of the preceptors could be helpful. Besides, the format of the 
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developed rubric could be redesigned to record assessor’s comments or any helpful 
suggestions for each student. Further studies could emphasize on 1) testing of the 
assessment system in larger or different groups of students, faculty staffs or preceptors 
which might have different experiences and area of expertise and 2) additional tool, 
such as portfolio, for demonstration of student development and other learning 
advantages from the assessment system.  
 
Conclusion 

 
 The rubric system for assessment of the CRC in community pharmacy practice 
through self-reflection was successfully developed. The CRC has been considered 
important competency for health professionals, including community pharmacist. The 
competency was shown to have highly impact on patient clinical outcomes since 
improved health professional performance. Self-reflection that promote self-
evaluation and continued self-development was an effective tool to demonstrate the 
CRC which was a cognitive capability of health professionals. Self-reflection could 
increase the understanding of faculty staffs regarding pharmacy students thought. The 
assessment of the CRC through self-reflection by using the validated rubric could 
improve the validity and reliability of student assessment.        
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Appendix 1  
Semi-structured questions for the focus group discussion of experts 

 
Questions for the first round  

1. What are CRC related to community pharmacy practice in Thailand? 
2. What are essential components of the CRC that should be reasonably 

assessed through the SOAP+?  
3. For each component of the CRC, how are the “expected” level of the 6th 

year students?  
 
Questions for the second round  
(Question 2-4 after consideration of the DR rubric (version #1))  

1. How many competency level for each component of the CRC?    
2. For each rubric item, how appropriate are the details of each competency 

level?   
3. Which words or phrases cause confusion or are inappropriate which need 

to be revised?  
4. In order to improve the rubric, what are experts’ suggestions?   
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Appendix 2  
The drafted instruction for SOAP+ writing 
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Appendix 3  
Semi-structured questions for the focus group discussion of students 

 
(In conjunction with consideration of the instruction for SOAP+)   

1. Is the instruction clear and understandable?  
2. How useful is the instruction?  
3. What words, table or figure cause confusion or are inappropriate which 

need to be revised?  
4. In order to improve the instruction, what are students’ suggestions?   
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Appendix 4  
The developed questionnaire for survey of student opinion regarding the 

instruction for SOAP+ writing 
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Appendix 5  
The PECT scale  
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Appendix 6  
The certificate of IRB approval 
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Appendix 7  
The responses of experts in the first round IOC index evaluation  

 
Process Components of CRC Expert responses *  IOC 

#1 #2 #3 #4 #5 #6 

Data gathering   Completeness of essential 
patient information, 
including CC, HPI, PMH, MH, 
F&SH, All, ROS/PE, Lab      

0 1 1 1 1 1 0.75 

 Usefulness and clarity of 
essential patient 
information are sufficient 
for further step of patient 
care process 

0 1 1 1 1 1 0.75 

Problem 
identification, 
assessment, 
and analysis 

 Logical thinking  0 1 1 0 1 1 0.5 

 Evidence-based, scientific 
problem identification, 
assessment, and analysis 

1 1 1 0 1 1 0.75 

 Patient/ situation 
understanding 

0 1 1 1 1 1 0.75 

Problem-
solving 

 Goal matching of 
pharmacotherapeutic plan 

0 1 1 1 1 1 0.75 

 Logically, Evidence-based 
pharmacotherapeutic plan 

0 1 1 0 1 1 0.5 

 Individualization and 
completeness of 
pharmacotherapeutic 
recommendation 

1 1 1 1 1 1 1 

 Goal matching of non-
pharmacologic treatments 
plan 

1 1 1 1 1 1 1 
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 Logically, Evidence-based 
non-pharmacologic 
treatments plan 

1 1 1 1 1 1 1 

 Individualization and 
completeness of non-
pharmacologic 
recommendation 

1 1 1 1 1 1 1 

Monitoring 
and outcome 
evaluation 

 Completeness of 
monitoring plan 

1 1 1 1 1 1 1 

 Goal and intervention 
matching 

1 1 1 1 1 1 1 

 Logically, Evidence-based 1 1 1 1 1 1 1 

 Appropriateness of timing 
and indicators 

1 1 1 1 1 1 1 

 Measurability 1 1 1 1 1 1 1 

 Appropriateness of future 
plan 

1 1 1 1 1 1 1 

* Meaning of expert responses:  

• 1 means the contents was related to objective of research 

• 0 means the contents was ambiguous against objective of research 

• -1 means the contents was not related to objective of research 
  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

96 

Appendix 8   
The responses of experts in the second round IOC index evaluation 

 
Process Components of CRC Expert responses *  IOC 

#1 #2 #3 #4 #5 #6 #7 #8 

Data 
gathering  

 Completeness of 
essential patient 
information, including 
CC, HPI, PMH, MH, 
F&SH, All, ROS/PE, Lab      

1 1 1 1 1 1 1 1 1 

 Usefulness and clarity 
of essential patient 
information are 
sufficient for further 
step of patient care 
process 

1 1 1 1 1 1 1 0 0.875 

 Selecting suitable 
clinical data related to 
the presenting problem 

0 1 1 1 0 1 1 1 0.75 

Problem 
identification, 
assessment, 
and analysis 

 Logical thinking  0 0 1 1 1 1 1 0 0.625 

 Evidence-based, 
scientific problem 
identification, 
assessment, and 
analysis 

0 0 1 1 0 1 1 1 0.625 

 Patient/ situation 
understanding 

0 0 1 1 0 1 1 0 0.5 

Problem-
solving 

 Goal matching of 
pharmacotherapeutic 
plan 

1 0 1 1 1 1 1 0 0.75 

 Logically, Evidence-
based 

1 0 1 1 0 1 1 0 0.625 
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pharmacotherapeutic 
plan 

 Individualization and 
completeness of 
pharmacotherapeutic 
recommendation 

1 0 1 1 0 1 1 1 0.75 

 Goal matching of non-
pharmacologic 
treatments plan 

1 1 1 1 1 1 1 0 0.875 

 Logically, Evidence-
based non-
pharmacologic 
treatments plan 

1 1 1 1 1 1 1 1 1 

 Individualization and 
completeness of non-
pharmacologic 
recommendation 

1 1 1 1 0 1 1 1 0.875 

Monitoring 
and 
outcome 
evaluation 

 Completeness of 
monitoring plan 

0 1 1 1 0 1 0 0 0.5 

 Goal and intervention 
matching 

0 1 1 1 1 1 1 1 0.875 

 Logically, Evidence-
based 

0 1 1 1 1 1 1 1 0.875 

 Appropriateness of 
timing and indicators 

0 1 1 1 1 1 1 1 0.875 

 Measurability 0 1 1 0 0 1 1 1 0.625 

 Appropriateness of 
future plan 

0 1 1 1 0 1 1 1 0.75 

* Meaning of expert responses:  

• 1 means the contents was related to objective of research 

• 0 means the contents was ambiguous against objective of research 

• -1 means the contents was not related to objective of research 
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Appendix 9  
The responses of experts in the final round IOC index evaluation 

 
Components of CRC Expert responses *  IOC 

#1 #2 #3 #4 #5 #6 #7 #8 

1. Collecting of essential patient’s data  1 1 1 1 1 1 1 1 1 

2. Selecting suitable clinical data 
related to the presenting problem 

1 1 1 1 1 1 1 1 1 

3. Problem identification and clinical 
diagnosis 

1 1 1 1 1 1 1 1 1 

4. Designing of suitable therapeutic 
goals  

1 1 1 1 1 1 1 1 1 

5. Planning for non-pharmacologic 
therapy 

1 1 1 1 1 1 1 1 1 

6. Planning for pharmacologic therapy 1 1 1 1 1 1 1 1 1 

7. Planning for patient education and 
counselling  

1 1 1 1 1 1 1 1 1 

8. Planning for patient monitoring 1 0 1 1 1 1 1 1 0.875 

9. Designing of future plan 1 1 1 1 1 1 1 1 1 

* Meaning of expert responses:  

• 1 means the contents was related to objective of research 

• 0 means the contents was ambiguous against objective of research 

• -1 means the contents was not related to objective of research 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 10 
 The drafted rubric by researcher (version #1: DR) 
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Appendix 11 
The validated full form of rubric (version #2: VF) 
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Appendix 12 
The validated short form of rubric (version #3: VS) 
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Appendix 13 
The final validated short form of rubric (version #4: FVS) 
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Appendix 14  
The revised instruction for the SOAP+ writing 
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Appendix 15   
The SPSS output of the ICC for intra-rater reliability of the VS rubric (version #3) 

 
Components 

of CRC 
Intraclass 

Correlation*,b 
95% Confidence 

Interval F Test with True Value 0 
Lower 
Bound 

Upper 
Bound Value df1 df2 Sig 

1. Collecting of 
essential 
patient’s data  
 

Single 
Measures 

.922a .843 .962 24.483 29 29 .000 

Average 
Measures 

.959c .915 .980 24.483 29 29 .000 

2. Selecting 
suitable clinical 
data related to 
the presenting 
problem 

Single 
Measures 

.784a .521 .900 10.285 29 29 .000 

Average 
Measures .879c .685 .948 10.285 29 29 .000 

3. Problem 
identification 
and clinical 
diagnosis 

Single 
Measures 

.725a .496 .859 6.106 29 29 .000 

Average 
Measures 

.840c .663 .924 6.106 29 29 .000 

4. Designing of 
suitable 
therapeutic 
goals 

Single 
Measures 

.724a .498 .858 6.561 29 29 .000 

Average 
Measures 

.840c .665 .924 6.561 29 29 .000 

5. Planning for 
non-
pharmacologic 
therapy 

Single 
Measures 

.603a .318 .788 4.330 29 29 .000 

Average 
Measures 

.752c .483 .882 4.330 29 29 .000 

Single 
Measures 

.742a .463 .877 8.255 29 29 .000 
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6. Planning for 
pharmacologic 
therapy 

Average 
Measures .852c .633 .935 8.255 29 29 .000 

7. Planning for 
patient 
education and 
counselling  

Single 
Measures 

.701a .463 .845 5.976 29 29 .000 

Average 
Measures 

.824c .633 .916 5.976 29 29 .000 

8. Planning for 
patient 
monitoring 

Single 
Measures 

.642a .376 .811 4.622 29 29 .000 

Average 
Measures 

.782c .547 .896 4.622 29 29 .000 

9. Designing of 
future plan 

Single 
Measures 

.659a .400 .821 4.862 29 29 .000 

Average 
Measures 

.794c .571 .902 4.862 29 29 .000 

*Two-way mixed effects model where people effects are random and measures 
effects are fixed. 
a. The estimator is the same, whether the interaction effect is present or not. 
b. Type A intraclass correlation coefficients using an absolute agreement definition. 
c. This estimate is computed assuming the interaction effect is absent, because it is 
not estimable otherwise. 
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Appendix 16  
The SPSS output of the ICC for intra-rater reliability of the FVS rubric  

(version #4) 

 
Components 

of CRC 
Intraclass 

Correlation*,b 
95% Confidence 

Interval F Test with True Value 0 
Lower 
Bound 

Upper 
Bound Value df1 df2 Sig 

1. Collecting of 
essential 
patient’s data  

Single 
Measures 

.915a .830 .959 23.286 29 29 .000 

Average 
Measures 

.956c .907 .979 23.286 29 29 .000 

2. Selecting 
suitable clinical 
data related to 
the presenting 
problem 

Single 
Measures 

.760a .559 .878 7.525 29 29 .000 

Average 
Measures .864c .717 .935 7.525 29 29 .000 

3. Problem 
identification 
and clinical 
diagnosis 

Single 
Measures 

.907a .814 .955 19.933 29 29 .000 

Average 
Measures 

.951c .898 .977 19.933 29 29 .000 

4. Designing of 
suitable 
therapeutic 
goals 

Single 
Measures 

.859a .726 .930 13.138 29 29 .000 

Average 
Measures 

.924c .841 .964 13.138 29 29 .000 

5. Planning for 
non-
pharmacologic 
therapy 

Single 
Measures 

.787a .599 .893 8.195 29 29 .000 

Average 
Measures 

.881c .749 .943 8.195 29 29 .000 
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6. Planning for 
pharmacologic 
therapy 

Single 
Measures 

.918a .836 .960 24.035 29 29 .000 

Average 
Measures 

.957c .911 .980 24.035 29 29 .000 

7. Planning for 
patient 
education and 
counselling  

Single 
Measures 

.895a .792 .948 17.629 29 29 .000 

Average 
Measures 

.944c .884 .974 17.629 29 29 .000 

8. Planning for 
patient 
monitoring 

Single 
Measures 

.813a .646 .906 9.756 29 29 .000 

Average 
Measures 

.897c .785 .951 9.756 29 29 .000 

9. Designing of 
future plan 

Single 
Measures 

.855a .719 .928 13.085 29 29 .000 

Average 
Measures 

.922c .836 .963 13.085 29 29 .000 

*Two-way mixed effects model where people effects are random and measures 
effects are fixed. 
a. The estimator is the same, whether the interaction effect is present or not. 
b. Type A intraclass correlation coefficients using an absolute agreement definition. 
c. This estimate is computed assuming the interaction effect is absent, because it is 
not estimable otherwise. 
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Appendix 17  
The SPSS output of the ICC for inter-rater reliability of the FVS rubric  

(version #4) 

 
Components 

of CRC 
Intraclass 

Correlation* 
95% Confidence 

Interval F Test with True Value 0 
Lower 
Bound 

Upper 
Bound Value df1 df2 Sig 

1. Collecting of 
essential 
patient’s data  

Single 
Measures 

.687 .545 .802 7.590 42 86 .000 

Average 
Measures 

.868 .782 .924 7.590 42 86 .000 

2. Selecting 
suitable clinical 
data related to 
the presenting 
problem 

Single 
Measures 

.638 .483 .768 6.289 42 86 .000 

Average 
Measures .841 .737 .908 6.289 42 86 .000 

3. Problem 
identification 
and clinical 
diagnosis 

Single 
Measures 

.654 .503 .779 6.678 42 86 .000 

Average 
Measures 

.850 .752 .914 6.678 42 86 .000 

4. Designing of 
suitable 
therapeutic 
goals 

Single 
Measures 

.644 .490 .772 6.415 42 86 .000 

Average 
Measures 

.844 .742 .910 6.415 42 86 .000 

5. Planning for 
non-
pharmacologic 
therapy 

Single 
Measures 

.522 .346 .682 4.277 42 86 .000 

Average 
Measures 

.766 .613 .865 4.277 42 86 .000 
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6. Planning for 
pharmacologic 
therapy 

Single 
Measures 

.602 .439 .742 5.542 42 86 .000 

Average 
Measures 

.820 .701 .896 5.542 42 86 .000 

7. Planning for 
patient 
education and 
counselling  

Single 
Measures 

.646 .493 .773 6.474 42 86 .000 

Average 
Measures 

.846 .744 .911 6.474 42 86 .000 

8. Planning for 
patient 
monitoring 

Single 
Measures 

.576 .408 .723 5.076 42 86 .000 

Average 
Measures 

.803 .674 .887 5.076 42 86 .000 

9. Designing of 
future plan 

Single 
Measures 

.518 .341 .678 4.220 42 86 .000 

Average 
Measures 

.763 .608 .864 4.220 42 86 .000 

Total score Single 
Measures 

.663 .514 .786 6.908 42 86 .000 

Average 
Measures 

.855 .761 .917 6.908 42 86 .000 

* One-way random effects model where people effects are random. 
 . 
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